1. ANALYSISAND TESTING OF THE ALTERNATIVE CLEANING AGENTS

This section presents analysis of the performanost and toxicity of the alternative
cleaning agents. It first presents the test resiolt the alternative blanket and roller
washes tested at the individual facilities. Itrtheddresses the test results for the
alternative cleaners for the other on-press compsnelt summarizes the results of the
extended testing in terms of performance and cabipgt Finally, it compares the
toxicity of some of the current and alternativeadlers based on the MSDSs for the
materials or products.

TESTS OF ALTERNATIVE BLANKET AND ROLLER WASHES ATNDIVIDUAL
FACILITIES

This subsection provides a description of eachhef facilities where the testing was
conducted, the cleaning agents that are used tiyrréime blanket and roller cleaning
alternatives that were tested and the alternathatswere most effective. It also provides
a cost comparison of the current and alternatiearers. The alternative cleaners were
tested for only a week in some of the facilitiesitsis unknown whether other problems
would arise if they were tested for a longer peridd seven of the facilities, extended
testing for at least three months was conductedthése cases, the problems that were
encountered are described and factored into theaoadysis.

Los Angeles Times

The Los Angeles Times San Fernando Valley Plaldaated in Chatsworth, California.
The company has two other plants in Southern Galdo The L.A. Times is a large
newspaper with four presses at the ChatsworthittatA picture of one of the presses
is shown in Figure 2-1. The company prints on s with soy based ink and runs
three shifts per day.

Figure 2-1. Press aLos Angeles Times
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IRTA began working with the L.A. Times in 2001 aarfpof a project sponsored by
Cal/lEPA’'s Department of Toxic Substances Contrbk South Coast Air Quality
Management District and U.S. EPA to test, demotestrand evaluate cleaning
alternatives. At that time, the company was alyasging a water-based cleaner that had
a very low VOC content. An MSDS for this cleanslled Superclean BW, is shown in
Appendix A. The company had converted from a VO@ent some years before and no
longer has records of the solvent use. The Pressidanager believes that the cost of
using the water-based cleaner is lower thandbst of using the solvent cleaner. This
analysis does not include a cost comparison ofofiske solvent cleaner and the water-
based cleaner used today.

IRTA worked with the L.A. Times to test other lowOC water-based cleaners and a soy
based cleaner. One of the alternative cleanetswha tested is Mirachem Pressroom
Cleaner; an MSDS for this cleaner is shown in Aglbe. This cleaner is used by other
newspapers. The second cleaner that was tested vister-based cleaner called
Daraclean 236. This cleaner is used by indudizlities for metal cleaning; an MSDS
is shown in Appendix A. The third cleaner that wasted is an emulsion of soy and
water; an MSDS for this cleaner is shown in AppgrAli

The L.A. Times currently purchases 2,700 gallonshef Superclean BW. It is diluted
with water in a five parts water, one part SupenclBW blend. Taking this into account,
the amount of diluted cleaner used is 16,200 gsljmer year. The cost of the cleaner is
$10.81 per gallon. On this basis, the cost ofqudive cleaner is $29,187 per year. The
Mirachem Pressroom cleaner worked effectively &Dgercent concentration in water.
The cost of this cleaner is $9 per gallon. Assgntimat 16,200 gallons at 50 percent
concentration are required, the cost of using theadlem cleaner would amount to
$72,900 annually. The Daraclean 236 was determinebtle effective at one-third
concentration in water. The cost of this clease$11 per gallon. On this basis and
assuming that 16,200 gallons are required, thearoust of using the Daraclean cleaner
would amount to $59,400. The soy based cleanerfawasd to perform well and the
press people thought it was the most effectivenglea The cost of the cleaner is $3.75
per gallon. Again assuming 16,200 gallons are ,uesl cost of using the soy based
cleaner would be $60,750.

Table 2-1 shows the cost comparison for the curcksainer and the alternative cleaners
that were tested. The cost of all of the alteugatleaners is higher than the cost of the
Superclean BW. The L.A. Times decided to continsiag the Superclean BW because
it is very low cost.

Table2-1
Annualized Cost Comparison for the Los Angeles Times
Cleaner Concentration Used Annual Cost
Superclean BW 16.7 percent $29,187
Mirachem Pressroom Cleaner 50 percent $72,900
Darclean 236 33.3 percent $59,400
ES-219 100 percent $60,750
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San Bernardino Sun

The San Bernardino Sun is a large lithographic peysr printer located in San
Bernardino, California. The company prints the S&mnardino Sun and USA Today.
The Sun prints on newsprint and, like many othevspapers, uses soy based ink.

IRTA began work with the San Bernardino Sun in 2@88Jpart of a project sponsored by
Cal/lEPA’'s Department of Toxic Substances Contrbke South Coast Air Quality

Management District and U.S. EPA to test, demotestrand evaluate cleaning

alternatives. A picture of one of the presseshm pressroom is shown in Figure 2-2.
The San Bernardino Sun previously used a cleanehpsed from Pressroom Solutions
for all cleaning tasks including blanket cleanirgpe roller cleaning and ink tray

cleaning. An MSDS for this cleaner is shown in Apgix A.

ACAUTION

Figure 2-2. Press at San Bernardino Sun

When IRTA began testing with the San Bernardino,3fwe company had already
converted to an alternative cleaner for their béan&leaning. This cleaner, called
Mirachem Pressroom Cleaner, is a water-based cleadir MSDS for the product is
shown in Appendix A. The Sun uses this cleanea BO percent blend with water for
blanket cleaning. The Mirachem product cannot bedufor the pipe roller cleaning
because the paper web is in when the pipe rdlergleaned. Water-based cleaners can
dissolve the web. The Mirachem was not used fearthg the ink trays because it
cleaned too slowly.
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IRTA tested alternatives with the Sun for blanKetaing and for pipe roller and ink tray
cleaning. IRTA tested a soy based cleaner caltgdGld 2000 and in various dilutions
with water as a blanket wash. This cleaner, evieenwdiluted in a 50 percent blend with
water, cleaned the blankets well. The Sun was im@&rested in switching to an

alternative cleaner for the blanket cleaning, hawevIRTA tested several alternatives
including a variety of different water-based cleanfer cleaning the pipe rollers and ink
trays. The most effective cleaner was a cleankedc&oy Gold 1000. This cleaner is
similar to Soy Gold 2000 but it does not contaisugfactant for rinsing. An MSDS for

Soy Gold 1000 is shown in Appendix A.

The Sun used five drums per month of the origiohlent based cleaner for all of their
cleaning. About 80 percent of the solvent was deetllanket cleaning, five gallons per
month was used for ink tray cleaning and the remgisolvent was used for pipe roller
cleaning. On this basis, of the 3,300 gallonsobfent used annually, 2,640 gallons were
used for blanket cleaning, 600 gallons were usegbifeze roller cleaning and 60 gallons
were used for ink tray cleaning. Eliminating tim itray cleaning, which is off-press
cleaning, the Sun used 3,240 gallons of solvenygar. The cost of the solvent is $5 per
gallon. On this basis, the annual cost of on-petessning was $16,200. The annual cost
of ink tray off-press cleaning was $300.

The Sun substituted the Mirachem water-based deforethe solvent in blanket
cleaning. The price of the Mirachem cleaner is0O$9per gallon. Assuming the
Mirachem is diluted 50 percent with water and ttte¢ same amount of cleaner is
required, the cost of the cleaner for blanket dleamow is $11,999 per year. After
IRTA conducted the testing, the Sun switched frbm golvent cleaner to the soy based
cleaner for pipe roller cleaning. The cost of Hwy cleaner is $8.90 per gallon. The
annual cost of the pipe roller cleaner is now $8,37he company also adopted the soy
based cleaner for cleaning the ink trays. The ahoost of ink tray cleaning is now
$534.

Table 2-2 shows the cost comparison for the onspeésaning. The cost of using the
alternative cleaners is seven percent higher thancost of using the original cleaner.
The blanket cleaner has a lower cost but this igertitan offset by the higher cost of the
pipe roller cleaner.

Table2-2
Annualized Cost Comparison for On-Press Cleaning for the San Bernardino Sun
Original Cleaner Alternative Cleaners
Blanket Cleaner Cost $13,200 11,899
Pipe Roller Cleaner Cost $3,000 $5,340
Total Cost $16,200 $17,339
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Table 2-3 shows the cost comparison for the oftpiek tray cleaning. The company
increased their cost by 78 percent in convertinipéoalternative soy based cleaner.

Table2-3
Annualized Cost Comparison for Off-Press Cleaning for the San Bernardino Sun
Original Cleaner Alternative Cleaner
Ink Tray Cleaner Cost $300 $534
Total Cost $300 $534

J.S. Paluch Co., Inc.

J.S. Paluch is located in Santa Fe Springs, Caldor The company exclusively prints
church newsletters and prints on an uncoated bapkmwith soy based inks. J.S. Paluch
has four narrow web presses that can print fousrsol A picture of one of the presses is
shown in Figure 2-3.

Figure 2-3. Press at J.S. Paluch Co.

IRTA started working with J.S. Paluch in 2003 astpaf a project sponsored by

Cal/EPA’s Department of Toxic Substances Contrbe South Coast Air Quality

Management District and U.S. EPA to test, demotestand evaluate cleaning

alternatives. The company presently uses a cletfwa¢rserves as both a blanket and
roller wash called Allied Hydrowash. An MSDS fdrg cleaner is shown in Appendix
A.

IRTA conducted testing at J.S. Paluch to try tontdg a suitable alternative cleaning
agent. IRTA tested Mirachem Pressroom Cleaneleaner used by some newspapers.
This water-based cleaner did clean the ink anchelé@bout as effectively as the current
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cleaner. IRTA also tested blends of acetone amdvinachem cleaner and these cleaners
performed reasonably well. IRTA tested a soy basdedner called Soy Gold 2000 and
this cleaner was the most effective cleaner. AnDESor this cleaner is shown in
Appendix A. IRTA provided several week'’s supplytiis cleaner to J.S. Paluch and the
operator who used the cleaner indicated that fopmed 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 cucteaber. The cost of the cleaner is $16
per gallon. On this basis, the annual cost ottlreent cleaner amounts to $1,280.

The cost of the alternative soy based cleaner ipé&8gallon. Assuming the same
amount of the soy cleaner would be required, theuahcost of the alternative cleaner
would be $640.

Table 2-4 shows the annual cost comparison forRlatich. The figures show that the
company could cut their cost in half by convertioghe alternative soy based cleaner.

Table2-4
Annualized Cost Comparison for J.S. Paluch
Current Cleaner Alternative Cleaner
Cleaner Cost $1,280 $640
Total Cost $1,280 $640

Nelson Nameplate

Nelson Nameplate is located in Los Angeles, Calitar The company manufactures
membrane switches and nameplates made of alumstamless steel and brass. As part
of the manufacturing process, Nelson has a lith@gcaprinting operation.

IRTA started working with Nelson several years agopart of a project sponsored by
Cal/EPA’s Department of Toxic Substances Contrbe South Coast Air Quality
Management District and U.S. EPA to test, demotestand evaluate cleaning
alternatives. Nelson has two manual presses tivatgn metal and plastic, one sheet at a
time. A picture of one of the presses is showRigure 2-4.

Nelson historically used a roller wash called Hy@lean which is an emulsion of water
and mineral spirits. An MSDS for the product i©wh in Appendix A. The Hydro
Clean was used in a 50 percent blend with wateelsd purchased 65 gallons of the
Hydro Clean annually. The cost of the product 18 $er gallon. On this basis, the
annual cost of using the Hydro Clean roller wask $650.

Nelson also used 125 gallons of a blanket waseleaach year. An MSDS for the
blanket wash is shown is Appendix A. The pricehaf blanket wash, a blend of mineral
spirits and acetone, is $8.25 per gallon. The ahoost of purchasing the blanket wash
is $1,031. The total cost of on-press cleanup amsoio $1,681 per year.
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Figure 2-4. Press at Nelson Nameplate

IRTA tested a variety of roller wash alternativésNelson. IRTA tested Mirachem, a

water based cleaner used by a few newspapersibud¢aner was not effective. Nelson
uses a soy based ink so IRTA tested a varietyftdrdnt soy based cleaners. Although
the soy based cleaners cleaned the ink effectieehgsidue that could not be removed
with even several water rinses remained. IRTA désied blends of the soy based
products with other components that might aid enrihsing but, in all cases, there was a
residue that did not allow the quality printing Blah requires. IRTA then began testing a
series of blends of acetone with Hydro Clean, tearer used by Nelson for many years.
The roller wash that was most effective is a bleh@5 percent acetone, 12.5 percent
Hydro Clean and 62.5 percent water.

Nelson participated in the extended testing anddomerm testing of the alternative low-
VOC cleaners was conducted for 13 weeks. The rolésh provided to Nelson also had
to be modified during the extended testing. Thenblthat was tested was composed of
37.5 percent acetone, 12.5 percent Hydro Clearb@nmercent water. During that period,
Nelson used 60 percent more of the alternative thanoriginal roller wash. This
indicates the company would use 200 gallons oftteznative roller wash per year. The
price of the Hydro Clean is $8.25 per gallon ang piice of the acetone is $6.43 per
gallon. On this basis, the annual cost of thearadiieve roller wash is $689.

IRTA also tested a variety of different formulatsothat might serve as an alternative
blanket wash. Because Nelson used a blend of alispirits and acetone, IRTA focused
on similar blends that had a lower VOC content.e Blanket wash that appeared to be
effective is a blend of 89 percent acetone andetdéegmt mineral spirits. The price of this
blend is $5.84 per gallon. On this basis, assurntfisgsame usage as the original blanket
wash, the cost of using the alternative blanketwsa$730 per year.
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Table 2-5 shows the annualized cost comparisorsioguhe original blanket and roller

wash and the new blanket and roller wash. Thedgshow that the cost of using the
alternative cleaners is 16 percent lower than thet of using the original higher VOC

cleaners.

Table 2-5
Annualized Cost Comparison for Nelson Nameplate

Original Cleaners Alternative Cleaners

Blanket Wash Cost $1,031 $730
Roller Wash Cost $650 $689
Total Cost $1,681 $1,419
PIP Printing

PIP Printing is located in Santa Monica, Californiihe shop provides a service as a
commercial lithographic printer. Among the produgtrinted by PIP are flyers and
newsletters.

IRTA began working with PIP in 2004 as part of ajpct sponsored by Cal/EPA’s

Department of Toxic Substances Control, the SoutlasC Air Quality Management

District and U.S. EPA to test, demonstrate and uatal cleaning alternatives. The
company has a small A.B. Dick printing press. Atgie of the press is shown in Figure
2-5. PIP generally cleans the rollers four or tivees a day. An MSDS for PIP’s current
cleaning agent is shown in Appendix A.

Figure 2-5. Press at PIP Printing
During the cleaning process, the operator repldeeplate with paper cleanup mats. The

cleaning agent is applied to the rollers with aespe bottle while the press is running.
The cleaner is circulated down through the rolfamtand the excess ink is taken up by
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the cleanup mat. As the rollers are cleaned, ld@nap mats contain less and less ink.
With the current cleaner, the operator uses aleeicfeanup mats per cleaning cycle.

IRTA conducted testing of a variety of alternatiwegh PIP. IRTA tested Mirachem
Pressroom Cleaner, a water-based cleaner thatdshyssome newspapers to clean their
presses. This cleaner did not clean fast enoudlTA tested a blend of 50 percent
acetone and a water/mineral spirits emulsion amldieaner was not effective. IRTA
then tried the same cleaner with 75 percent acetéitbough this formulation did clean,

it was not effective enough. IRTA tried cleaninghna white oil but this cleaner did not
clean effectively.

The cleaning alternative that did work on PIP’ssgrevas a soy based cleaner. An MSDS
for the cleaner is shown in Appendix A. The sagacler contains a surfactant so it can
be rinsed with water. This cleaner effectivelyaried the ink with five cleanup mats.
Two additional mats were required to rinse theerslwith tap water.

PIP uses five gallons per month of their curreatioker which is priced at $12 per gallon.
The annual cost of the cleanup solvent is $720e drice of the cleanup mats is 16 cents
per sheet. Assuming PIP cleans up 4.5 times peradd uses five cleanup mats, the
daily cost of cleanup sheets is $3.60. The anoasi of the cleanup mats amounts to
$936. The total cost of cleanup currently is $6,&6nually.

The cost of the alternative soy cleaner in fivelamiquantities is about $8 per gallon.
Assuming the same amount of usage of the soy asuthent cleaner, the annual cleaner
cost would amount to $480. With the soy cleanesrarcleanup mats were required
because of the rinsing step. Assuming 4.5 cleapepday and use of seven cleanup
mats each time, the annual cost of cleanup mat$dveosaount to $1,310. The total cost
of cleaning the press with the alternative wouldbbhg’90.

Table 2-6 shows the cost comparison of using theenti cleaner and the alternative
cleaner. The figures show that the cost of udnegaiternative cleaner would increase the
cleaning cost by about eight percent.

Table2-6
Annualized Cost Comparison for PIP Printing
Current Cleaner Alternative Soy
Cleaner
Cleaner Cost $720 $480
Cleanup Mat Cost $936 $1,310
Total Cost $1,656 $1,790
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South Coast Air Quality Management District Prinb

The South Coast Air Quality Management District £&IMD) print shop has a small
press which is shown in Figure 2-6. The print slpopvides printing services to the
SCAQMD in its rule development, enforcement andeadth activities. The shop prints
flyers and reports in support of SCAQMD activities.

For several years, the print shop used a high VIi@éner for cleaning the rollers and the
blanket on the press. The head of the print stsjpnates that the shop used seven
gallons per year. Three-fourths of the cleaneb @allons were used for cleaning the
rollers and one-fourth was used for cleaning thenkets. The cost of the cleaner is
$11.15 per gallon. On this basis, the annual @btte cleaner amounted to $78.

The rollers on the small press shown in Figuredescleaned using cleanup mats. The
mats are placed on the machine and the cleanuprdaly applied several times. The

cleanup mats absorb the ink that is put into smtuby the cleanup solvent. When the
mats no longer absorb ink, the rollers are cle@he print shop historically used about

five cleanup mats per cleanup and cleanup is peddron average four days each week.
Each cleanup mat costs 39.5 cents. The annuabtt®t cleanup mats was $411.

The pressman spent about 15 minutes four days & weehe cleanup activities.
Assuming the SCAQMD labor rate of $21 per hour,aheual labor cost was $1,092.

22



IRTA tested alternatives with the SCAQMD print sfop more than a year and the print
shop has adopted the lower VOC cleaners. Altaresitthat were tested included soy,
water-based and acetone based cleaners. The rcteah&vorked best as an alternative
for roller wash cleaning was a blend of 62.5 per@metone, 25 percent water and 12.5
percent of a mineral spirits cleaner called Hydlea@. An MSDS for this cleaner, called
Rho-Wash 100, is shown in Appendix A. The blankash that worked most effectively
was 90 percent acetone and 10 percent mineralssgin MSDS for the product adopted
by the print shop for blanket wash, called Rhoso248, is shown in Appendix A.
SCAQMD performed extended testing on their pressafmout six months during the
project.

During the extended testing, the print shop usediathe same amount of the alternative
roller and blanket wash as the high VOC wash. @bst of both of the alternative
cleaners amounts to $19 per gallon including avdglifee. Assuming the same usage,
the annual cost of the new cleaners is $133.

During the extended testing for the alternativéerolvash, the pressman indicated that he
used two extra cleanup mats during the cleaningsufing the cleaning frequency of

four days per week, use of seven cleanup matsgieand a cost of 39.5 cents per

cleanup mat, the cost of cleanup mats with theratese cleaner is $575 per year.

The pressman reported that, during the extendéiddeshe cleanup time was increased
from 15 minutes to 20 minutes per day with theralive cleaners. Assuming the labor
rate of $21 per hour, the annual cleanup labor wot the alternatives amounts to
$1,456.

Table 2-7 shows the annualized cost comparisothleSCAQMD print shop. The cost
of cleanup using the alternative low-VOC cleanacseased by about 37 percent.

Table2-7
Annualized Cost Comparison for SCAQMD Print Shop

High VOC Cleaner Alternative Cleaners

Cleaner Cost $78 $133
Cleanup Mat Cost $411 $575
Labor Cost $1,092 $1,456
Total Cost $1,581 $2,164

City of Santa Monica Print Shop

The City of Santa Monica Print Shop provides supporthe city for various printing
activities. One of their operations involves prigton envelopes and stationary with a
small lithographic printing press. The press isdusvice a month and it is cleaned after
each print session.
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In the past, the city used two high VOC cleanerse tr cleaning the rollers and the

other for cleaning the cylinder plate. The citgdi©ne gallon of the roller cleaner each
year. At a cost of $40 per gallon, the total afspurchasing the roller cleaner was $40
per year. The city used one quart of the cylirddeaner each year. At a cost of $15 per
gallon, the total cost of purchasing the cylindeaoer was about $4 annually. Cleanup
mats are used to collect the ink when the solvelaipplied to the rollers. The city used

120 cleanup mats per year. At a cost of 28 cemtsclganup mat, the total annual cost
was $34. The cost of purchasing cleaning matenaksabout $78 annually.

IRTA worked with the city to test alternatives. téf testing several formulations, the
city decided to convert to a soy based cleaneea@aloy Gold 2000 for roller cleaning
and a water-based cleaner called Mirachem Press@eamer for the cylinder cleaning.
Both the soy cleaner and the water-based cleamefoarer in toxicity than the VOC
cleanup solvents used by the city previously. Abowoe gallon per year of the soy
cleaner is required. At a price of $8 per gallihvg annual cost of purchasing the roller
cleaner is now $8. For cleaning the cylinder, titg uses one quart per year of the
water-based cleaner. At a cost of $10 per gattfmmannual cost of the formulation is $3.
The city uses more cleanup mats with the new clebeeause the soy cleaner needs to
be rinsed with water so it does not leave a residbeut nine cleanup mats per job or 216
cleanup mats per year are required. The annualofdbe cleanup mats is now about
$60. The yearly total cost of cleaning materialaow $71.

The labor cost for cleaning has increased. Whertitty used the VOC cleaners, it took
about one-half hour to clean the press twice a moAt a labor rate of $17.50 per hour,
the annual labor cost for cleaning amounted to $2IBe cleanup now takes one hour
twice a month. The labor cost is twice what it Wwathe past, at $420.

The annual cost comparison of the VOC solventsthadow VOC cleaners is shown in
Table 2-8. The values of Table 2-8 show that th& or cleaning at the city increased
by 70 percent when the city substituted the low V&i€rnatives.

Table 2-8
Annualized Cost Comparison for City of Santa Monica
VOC solvents Soy and Water-Based ii#ea
Cleaner and Cleanup Mat Cost $78 $71
Labor Cost $210 $420
Total Cost $288 $491

Presslink

Presslink is located in Anaheim, California. Thnpany is a commercial lithographic
printer with two sheet fed presses. One of thega® is a small Ryobi and the other is a
larger four color press. Pictures of the small Emder presses are shown in Figure 2-7
and Figure 2-8 respectively. Presslink printsriyand brochures.

24



Figure 2-8. Larger Press at Presslink

IRTA began working with Presslink as part of a poj sponsored by Cal/EPA’s
Department of Toxic Substances Control, the Soutas€ Air Quality Management
District and U.S. EPA to test, demonstrate and uateal alternative on-press cleaning
agents. Presslink uses an air dry solventbornemtheir small press and a heat set ink
on their larger press. On the small press, thepamy uses a blanket wash and a two step
roller wash for cleaning. An MSDS for the blankeash is shown in Appendix A.
MSDSs for the two roller washes are also shown ppekdix A. On the larger press,
which has an automated roller wash system, Pr&ssties the same blanket wash and the
step 2 roller wash.

IRTA tested a variety of alternatives at PresslinRTA tested Mirachem Pressroom
Cleaner, a cleaner used by some newspapers hdtribtclean effectively. IRTA tested
a few different blends of the Mirachem cleaner andtone but they did not work well.
IRTA tested a soy based cleaner called Soy Gold 200ich did clean effectively.
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IRTA provided Presslink with a week’s supply of @y based cleaner and it was tested
as a blanket and roller wash on both presses. nBuhe time period, it cleaned both
presses well. An MSDS for the soy based cleangnasvn in Appendix A.

Presslink uses 20 gallons per month or 240 galp@nsyear of blanket wash. The price
of the blanket wash is $3.66 per gallon, so theuahnost of using the blanket wash is
$878. The company uses 2.5 gallons per month @aBbns per year of the two roller
washes. The price of the roller washes is $10gp#ion. The annual cost of the roller
wash is $300. The total annual cost of the curcks@ners is $1,178.

The cost of the alternative soy based cleaner ipegb8allon. Assuming the cleaner is
used as both a blanket and roller wash and assuimittighe same amount of cleaner is
required, the annual cost of the alternative clean$2,160.

Table 2-9 shows the annualized cost comparisoRfesslink. The values show that the
cleaning cost with the soy based alternative clemsn&3 percent higher than the cleaning
cost with the current cleaners.

Table 2-9
Annualized Cost Comparison for Presslink

Current Cleaners Alternative Cleaners

Blanket Wash Cost $878 $1,920
Roller Wash Cost $300 $240
Total Cost $1,178 $2,160
Vertis, Inc.

Vertis’ headquarters are in Baltimore, Maryland.heTcompany has nearly 7,000
professional employees in approximately 120 locetio Vertis provides lithographic

printing services for advertising and other comnangrinting venues. The company is
one of the largest producers of newspaper advegtend editorial special sections in the
U.S.

As part of projects sponsored by U.S. EPA, Cal/EEPBTSC and the SCAQMD, IRTA
worked with one of the Vertis printing facilities Riverside, California to test alternative
low-VOC cleaners on its web offset presses.

Historically, Vertis used two different cleanerdhe first was used in the automated
blanket wash system. This cleaner has a VOC cbmie64 grams per liter. The

second was used as a manual blanket wash cledhes.cleaner has a VOC content of
192 grams per liter. Although both cleaners hal@xaVOC content, the VOC content

exceeds the SCAQMD Rule 1171 100 gram per litett lihat becomes effective in July

of 2006.

26



IRTA tested several alternatives with Vertis. Tdiernatives included water-based and
soy based cleaners. The water-based cleaners moulet used on the web presses, even
in more dilute concentration, because cleaningpesformed when the paper web was in
the press and water has a tendency to shred tlee. pipT A then supplied Vertis with 10
gallons of one of the soy cleaners, called Soy @OIA0, and it was tested for a week or
so in the automatic blanket wash system on oneeofid/ presses. An MSDS for this
cleaner is shown in Appendix A.

As a result of the testing, Vertis decided to conht@ a lower VOC content cleaner, and
contacted their solvent supplier. The supplievgled the facility with a methyl ester
cleaner similar to the soy based cleaner IRTA hawiged. The company has been
using the cleaner, which has a VOC content of @2ngrper liter, for both automatic and
manual cleaning for more than a year and a halscu3sions with the press operators
indicated that they prefer the new, low-VOC cledmerause of reduced cleaning time.

Table 2-10 shows the annualized cost comparisoriVéstis at its Riverside facility.
Because of the reduction in labor, the cost ofrelegawith the new low-VOC cleaner is
about 19 percent lower than the cost of cleanirtg thie higher VOC cleaners.

Table2-10
Annualized Cost Comparison for Vertis

High VOC Cleaners Low VOC Cleaner

Cleaner Cost $45,396 $48,300
Labor Cost $175,200 $130,40
Total Cost $220,596 $179,70

R.R. Donnelley & Sons Co.

R.R. Donnelley & Sons is a large lithographic pgimt One of the company’s facilities is
located in Torrance, California. Donnelley primswspaper inserts and high quality
magazines. The company has several large four-podsses at the Torrance location.

IRTA began working with Donnelley in 2001 as pait @ project sponsored by
Cal/EPA’s Department of Toxic Substances Contrbe South Coast Air Quality
Management District and U.S. EPA to test, demotestand evaluate cleaning
alternatives. IRTA assisted the company in comvgtheir off-press cleaning operations
to alternative low-VOC materials. IRTA also tesadternatives with Donnelley for on-
press cleaning.

Donnelley has an automated roller wash system ein flnesses. The company uses a
roller cleaner based on mineral spirits and a metkier. An MSDS for this product is
shown in Appendix A. The operators clean the sy hand “on the run.” They
apply the cleaning solvent in spray bottles disecthto the blankets while the press is
operating during printing. The blanket wash is avemal spirit and an MSDS for the
material is shown in Appendix A.
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IRTA conducted testing of alternatives with Donagll The company tested a soy based
product containing a surfactant for both blanked awller cleaning for more than three
months. An MSDS for this product is shown in ApgignA. Donnelley had blanket
failures and the testing was stopped. It is unknavinether the blanket failures were
attributable to use of the new cleaner. The popgsators indicated that it took slightly
longer to get the press back to color but did movide details. The press operators also
indicated that the residue from the new cleaneramhe floor slippery and that the
excess cleaner occasionally dripped onto the welpossible explanation for these two
problems is the operator practice of applying tlanket wash to the blanket in squeeze
bottles in the “on the run” cleaning. The new okradoes not evaporate readily and an
alternative application method might solve thesijams.

Donnelley uses 3,675 gallons of their roller washually. The price of this product is
$10.50 per gallon. The cost of the roller wasl$38,588 per year. Donnelley uses
13,950 gallons of the other mineral spirits prodactheir plant and two-thirds or 9,300
gallons per year are used to clean the blanketge prfice of this product is $2.60. On
this basis, the annual cost of the blanket wa$245180. The current cost of roller and
blanket wash is $62,768 per year.

The cost of the alternative Soy Gold 2000 prodsc®$8 per gallon. Assuming the
product is used for cleaning rollers and blanketd assuming the same amount is
required, Donnelley would use 12,975 gallons ofahernative cleaner per year. On this
basis, the cost of the alternative product woul$b@3,800 annually.

Table 2-11 shows the annualized cost comparisorD@omelley. The alternative soy
cleaner is less costly than the current roller wasth more costly than the current blanket
wash. The figures show that the cost to DonnelNewld increase by 66 percent if the
company adopted the alternative.
Table2-11
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

Fanfare Media Works

Fanfare Media Works is located in Valencia, Catifar The company has three sheet
fed presses where they print posters and otherrialater a variety of different
customers in the advertising industry. A pictuf@we of the sheet fed presses is shown
in Figure 2-9. Fanfare also has two web fed peeisat print cash register tape and car
wash and dry cleaning coupons. A picture of onthefweb presses is shown in Figure
2-10.
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Figure 2-10. UV Curable Ink Press at Fanfare M&daks

The sheet fed presses use coated paper whereagelheresses use uncoated paper.
IRTA began work with Fanfare as part of an SCAQMMDjgct to test alternative low-
VOC, low toxicity cleaners. The ink used on bothds of presses, at that stage, was a
solventborne air dry ink. At a later date, Fanfamgtched the ink on one of the web
presses to UV curable ink.

IRTA worked with Fanfare to test alternatives oa #ineet fed presses. Alternatives that

were tested included Mirachem, a water-based cleanetone and various types of soy
based products. The product that worked best wgs@Gld 2500, a product that was
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designed to rinse well. IRTA provided larger quized to Fanfare and the company
participated in the extended testing. Fanfareeteshe cleaner as both a roller and
blanket wash for about three months. The cleammeked very well over the period. An
MSDS for the Soy Gold 2500 is provided in Appendix

When Fanfare switched to UV curable ink on the wedsses, IRTA tested alternatives
to identify cleaners that would perform well in @heng the new ink. The two
alternatives that were tested were Mirachem andGug 2500. The Mirachem cleaned
well but dissolved the paper since cleaning wasdeoted with the web in. Fanfare
tested the Soy Gold 2500 on one of the web prdssasgveral months and the pressman
indicated it worked well.

Fanfare estimates that the company uses aboutrone af their high VOC roller and
blanket wash every six weeks or about 477 gall@rsypar. This cleaner is used on all
of the presses. The cost of the solvent is $8efpllon. The annual cost of using the
high VOC cleaner is $4,159. During the extendestirg, the pressmen used the about
the same amount of Soy Gold 2500 as the high VO&&sb The Soy Gold 2500 vendor
agreed to provide the product at the same cosiealsigh VOC solvent. This implies that
the annual cost of the Soy Gold 2500 would als&4&59.

Table 2-12 shows the annualized cost comparisorFémfare. The cost of using the
alternative low-VOC cleaner is the same as the @bgsing the higher VOC cleaner.

Table2-12
Annualized Cost Comparison for Fanfare Media Works

High VOC Cleaner Soy Gold 2500
Cleaner Cost $4,159 $4,159
Total Cost $4,159 $4,159

The Castle Press

The Castle Press is located in Pasadena, Califorillae company is a commercial
lithographic printer with five sheet fed presses.picture of one of Castle’s presses is
shown in Figure 2-11. The company prints items hilewsletters and brochures.

IRTA began working with Castle as part of a projegonsored by Cal/lEPA’s
Department of Toxic Substances Control, the SoutlasC Air Quality Management
District and U.S. EPA to test, demonstrate and uatal alternative on-press cleaning
agents. Castle cleans their sheet fed pressestwatlilanket washes, one for cleaning
with the automated system and one for cleaningamdh The company uses a two step
roller wash. Appendix A includes MSDSs for the thdranket wash, the automated
blanket wash, the step 1 roller wash and the stefiét wash.

IRTA conducted testing of a variety of alternativats Castle. During blanket wash
testing, one of the alternatives that was testesiIMisachem Pressroom Cleaner, a water-
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Figure 2-11. Press

based cleaner used by some newspapers. This clidn®t clean aggressively enough.
IRTA also tested a soy based cleaner as a blardst.wAlthough it cleaned the ink well,
the operator indicated that it did not evaporateldqy enough. IRTA also tested acetone
but the operator thought it was too strong. IR€st¢d a blend of 25 percent acetone and
75 percent Mirachem which was not aggressive enokghally, IRTA tested a blend of
50 percent acetone and 50 percent of a soy basaderl and, according to the operator,
this cleaner worked well. An MSDS for the soy lshskeaner, called Soy Gold 2000,
and for acetone are shown in Appendix A.

For the rollers, IRTA tested Mirachem Pressrooma@é which did not work well.
IRTA also tested a soy based cleaner, called Sdg @200, followed by a water rinse.
This cleaner worked effectively. With further iagt however, the soy product did not
rinse adequately. IRTA tested a blend of acetoitle & mineral spirits/water emulsion
but it did not clean adequately. Finally, IRTAt& another soy based cleaner, called
Magic Wash 522C. With rinsing, this product cleameell. An MSDS for this product
is shown in Appendix A.

IRTA provided Castle with a week’s supply of thartet and roller wash that worked
best for scaled up testing. After testing for thiate frame, the blend of 50 percent
acetone and 50 percent Soy Gold 2000 worked effidgtias a blanket wash and the
Magic Wash 522C worked effectively as a roller wash

Castle uses 80 gallons per month of their curréaniket wash. The cost of the blanket
wash is $7.62 per gallon. On this basis, the anblamket wash cost is $7,315. The
company uses 12 gallons per month of each of tbertMer washes. The cost of the two
roller washes is $10.32 per gallon and $9.22 p#omga The annual cost of the roller
washes is $2,814. The total annual cost of theenticleaning materials is $10,129.

31



The cost of the alternative blanket wash, congjsbth50 percent acetone and 50 percent
Soy Gold 2000 is estimated at $6 per gallon. Assgrthe company would use the same
amount of the new blanket wash as the current blamlash, the annual cost of the
alternative blanket wash would be $5,760. The obshe Magic Wash 522C is about
$20 per gallon. Again assuming the use would lgestime as for the current roller
washes, the annual cost of the alternative rollshwvould be $5,760. The total cost for
the new blanket and roller washes would amounfLig%20.

Table 2-13 shows the cost comparison for the cum@ad alternative blanket and roller
washes. The alternative blanket wash is lower @@st the current blanket wash but the
cost of the alternative roller wash is higher tht@ae cost of the current products.
Conversion to the alternatives would increase tbaning cost by 14 percent.

Table2-13
Annualized Cost Comparison for The Castle Press
Current Cleaners Alternative Cleaners
Blanket Wash Cost $7,315 5,760
Roller Wash Cost $2,814 $5,760
Total Cost $10,129 $11,520

Print 2000

Print 2000 is located in Monterey Park, Californidhe company has four sheet fed
presses and a picture of one of these is showngurd-2-12. Print 2000 prints high
guality posters and flyers; 90 percent of the pdperthe products is coated and 10
percent is uncoated.

Figure 2-12. Press at Print 2000 |
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IRTA began work with Print 2000 as part of a progmonsored by U.S. EPA, Cal/lEPA’s
Department of Toxic Substances Control and SCAQMIe purpose of the project was
to identify, test and demonstrate low-VOC altewvedifor cleaning blankets and rollers.

Print 2000, like other printers, uses high VOC obkya for cleaning the blankets and
rollers. An MSDS for the roller wash used by tlenpany, called Step #2 Roller Wash,
is shown in Appendix A. IRTA tested a variety dfeanatives with the company

including water-based cleaners, soy based cleamelscetone. Print 2000 participated
in the extended testing program where IRTA providdeglaners at no cost to the
company. The extended testing required about thiaghs.

After testing several alternatives, IRTA provideahP2000 with larger quantities of two
cleaners. The roller wash that worked best waeyabssed product called Soy Gold
2500. This product was designed to rinse eastlyibean be rinsed with one water rinse.
During the extended testing, Print 2000 tested ¢léaner as a roller wash. IRTA also
provided the company with a blend of 80 percent Goild 2500 and 20 percent acetone
for blanket cleaning. Although this blend cleartled ink effectively, Print 2000 had to
rinse the blankets with a wet wipe cloth after nlag. The pressroom employees did not
want to take this extra step. IRTA conducted adidl testing with the company to find
a blanket wash that would not require rinsing. @hernative that worked best is a blend
of acetone and mineral spirits called Rhosolv 7248TA provided larger quantities of
this cleaner and Print 2000 used it for the extdndsting. MSDSs for Soy Gold 2500
and Rhosolv 7248 are shown in Appendix A.

Print 2000 uses one drum per month or 12 drumsyear of the high VOC cleanup
solvent. On this basis, the company uses 660rgajer year. Print 2000 estimates that
about one-third of the solvent or 220 gallons isdufor roller wash and two-thirds or 440
gallons is used for blanket wash. The cost ofcleaner is between $450 and $600 per
drum. Assuming the midpoint of $525 per drum o5$%er gallon, the annual cost of
the roller wash is $2,101 and the annual cost eftflanket wash is $4,202. The total
annual cost of the high VOC cleaner is $6,303.

During the extended testing, the pressroom emp®yedicated that they used about the
same amount of the low-VOC roller and blanket wa3he cost of the Soy Gold 2500
roller wash is $8.93 per gallon based on purchasesum quantities. Assuming 220
gallons are used annually, the cost of the new\l@& roller wash is $1,965 per year.
The cost of the Rhosolv 7248 blanket cleaner, ad¢msed on purchases of drum
guantitites, is $5.96 per gallon. Assuming 440oyel are used per year, the annual cost
of the low-VOC blanket wash is $2,622.

Table 2-14 shows the annualized cost comparisoRfiiot 2000. The figures show that

Print 2000 would reduce their cost of cleaning @yp2rcent by converting to the low-
VOC cleaning alternatives.
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Table2-14
Annualized Cost Comparison for Print 2000

High VOC  Low-VOC

Cleaner Cleaners
Blanket Cleaner Cost $4,202 $2,622
Roller Cleaner Cost $2,101 $1,965
Total Cost $6,303 $4,587

Western Metal Decorating

Western Metal Decorating is located in Rancho Cwraya, California. The company
has been in business for more than 45 years deuwpraheet and coil stock with

operations for coating, laminating and lithograppimting. Western Metal Decorating

has two lithographic printing presses. The compgammts on a range of products ranging
from metal can stock to vintage posters and sernva.

IRTA worked with Western Metal Decorating as paifrtaoproject sponsored by U.S.
EPA, Cal/EPA’s Department of Toxic Substances Girand SCAQMD. The company
uses epoxy and alkyd based inks for printing onameThese inks are very difficult to
clean.

Western Metal Decorating uses a solvent consistiragblend of high VOC solvents that
is used as thinner for the coatings. The solventecycled on-site and is used as a
blanket and roller wash for the lithographic pressaVestern Metal Decorating uses
about 35 gallons of the recycled material per mamt420 gallons per year. There is no
cost for the blanket and roller cleaner becausegénerated by the plant.

IRTA investigated several alternative blanket awdler cleaners. The alternatives
generally contained acetone and soy based clearidrs. alternative that worked most
effectively was a blend of 68 percent acetone, @&2gnt of a soy product called Soy
Gold 2500 and nine percent of the company’s redysldvent. IRTA provided larger
guantities of this cleaner for scaled-up testifgSDSs for acetone and Soy Gold 2500
are shown in Appendix A.

Western Metal Decorating would blend the new low&/Cleaner at the facility. The

company would use their recycled solvent and puwehacetone and Soy Gold 2500 in
drum quantities. The cost of the acetone, in digmantities, is $7.02 per gallon.

Assuming the same amount of the alternative clsaweuld be required, 286 gallons of
acetone would be required for the blend. The ofdhe acetone is $2,008 annually.
About 96 gallons of Soy Gold 2500 would be requiréd a cost of $8.93 per gallon for

drum quantities, the cost of the soy for the blevould amount to $857 per year.
Western Metal Decorating would also use 38 galtafngcycled solvent at no cost in the
blend. The total cost of the alternative cleaneuld be $2,865 annually.
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The facility is currently using 420 gallons of retsd solvent as a cleanup material on the
lithographic press. If Western Metal Decoratingicerted to the alternative low-VOC
cleaner, the blend would only require 38 gallonsrexfycled solvent. The company
indicates that the additional recycled solvent ddug used as a thinner in the coatings.
Thus, the facility would not have to dispose asthazardous waste.

Table 2-15 presents the annualized cost compaftsoWwestern Metal Decorating. The
company would have to begin paying about $2,900yper to use the alternative low-
VOC cleaner.

Table 2-15
Annualized Cost Comparison for Western Metal Decor ating
High VOC Low-VOC
Cleaner Alternative
Cleaner Cost $0 $2,865
Total Cost $0 $2,865

The Dot Printer

The Dot Printer is located in Irvine, California.The company is a commercial
lithographic printer that prints high quality past@nd the Thomas Guide. Dot has three
six-color sheet fed presses that use an air dramktwo web presses that use a heat set
ink.

IRTA began working with Dot in 2003 as part of ajpct sponsored by Cal/EPA’s
Department of Toxic Substances Control, the Soutas€ Air Quality Management
District and U.S. EPA to test, demonstratel @valuate cleaning alternatives. IRTA
worked with Dot to test alternative cleaners fog sheet fed presses. A picture of one of
the sheet fed presses is shown in Figure 2-13.

Figure 2-13. Press at The Dot Printer
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Dot uses the same cleaner for both blanket andrroleaning on the sheet fed presses.
An MSDS for this cleaner, from Day Internationa, shown in Appendix A. IRTA
tested a number of alternative blanket and rollesives with Dot. IRTA tested
Mirachem Pressroom Cleaner, a water-based cleaeerly some newspapers but it did
not effectively clean the ink. IRTA tested a numbgsoy based cleaners and blends of
soy based cleaners with other components as a vadigh. Rinsing with water did not
remove the residue sufficiently. IRTA did find aysbased cleaner, called Magic Wash
522C, that could be rinsed and it cleaned the ied.wAn MSDS for this cleaner is
shown in Appendix A. IRTA tested a variety of difént cleaners and blends consisting
of soy based cleaners, acetone and other solvéthish& operator to find a blanket wash
that suited his needs. The operator indicatedahrdénd of 92 percent acetone and eight
percent of a cleaner called Soy Gold 2000 workest.béAn MSDS for the Soy Gold
2000 is shown in Appendix A.

IRTA provided Dot with larger quantities of thealhative roller and blanket wash and
Dot tested them for a week. The cleaners perfonwedbbut the operator did not like the
smell of the blanket wash. The company also thbiighas inconvenient that the roller
wash could not be used to clean the plate becalsavies a residue and it removed the
image from the plate.

The company cleans the blankets 10 of 15 timegyadd cleans the rollers when a job is
completed and a color change is necessary. D& bBegallons per week or 2,600
gallons per year of the cleaner on the three dbdqiresses. Three-fourths of the cleaner
is used as a blanket wash and one-fourth is usadalter wash. The cost of the cleaner
is $4.25 per gallon. The annual cost of the clean®unts to $11,050.

The alternative blanket wash is composed of 92gmeracetone which has a price of $4
per gallon and eight percent Soy Gold 2000 whichdarice of $8 per gallon. The cost
of the blend is $4.32 per gallon. Assuming Dotsu$®50 gallons of blanket wash per
year and assuming the same amount of the alteenatanket wash would be used, the
annual cost of the alternative blanket wash woutthant to $8,424. The alternative
roller wash is priced at $20 per gallon. Assum@d gallons of roller wash are used
each year and assuming that the new soy based wakh would be used in the same
guantity, the annual cost of roller wash would A8,$00. The total annual cost of the
alternative cleanup materials would be $21,424.

Table 2-16 shows the annual cost comparison forcthreent and alternative cleaners
assuming they are used on Dot’s three sheet faggse The cost of using the alternative
cleaners is slightly less than double the costsofgithe current cleaner.

Table 2-16
Annualized Cost Comparison for The Dot Printer
Current Cleaner Alternative Cleaners
Blanket Wash Cost $8,288 $8,42
Roller Wash Cost $2,762 $13,000
Total Cost $11,050 $21,424
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Lithographix

Lithographix is a large, high quality independenthwned printer. The company has
three facilities in California: a corporate offiaad printing plant in Hawthorne; a plant in
Carlsbad; and a plant in San Mateo. At the Hawthgilant, Lithographix operates five
sheet fed eight color presses and three full websas.

IRTA began work with Lithographix with the help thfe Printing Industries Association
of Southern California as part of a project spoadoby U.S. EPA, DTSC and the
SCAQMD to test alternative low-VOC, low toxicityeanup materials. The testing was
conducted at Lithographix’s Los Angeles facilityfdre it was moved to Hawthorne.

At various times during the testing, IRTA workedwLithographix on alternatives for a
conventional ink sheet fed press, a UV curablesinéet fed press and a heat set ink web
press. This report focuses on the results ofdking on the sheet fed press that used UV
curable ink.

Historically, Lithographix used a glycol ether bdsgeaner for their off-press, blanket
and roller cleaning. An MSDS for this cleaner,le#l396 U.V. Wash, is shown in
Appendix A. The company purchased two drums ofcleaner per month and the cost
of the cleaner was $500 per drum or $9.09 per gall®ne drum of the solvent per
month was used for off-press cleaning, three-faudha drum or 41 gallons per month
was used for blanket cleaning and one fourth afuandor 14 gallons per month was used
for roller cleaning. The annual cost of the blan&leaner amounts to $4,472 and the
annual cost of the roller cleaner is $1,527.

Lithographix provided UV ink samples to IRTA andTIR performed screening tests

with acetone, various water-based cleaners, cevt@@ solvents and blends. IRTA and

Lithographix conducted preliminary testing of thHeamers that worked the best on the
UV press. Cleaners that were tested included Meac Pressroom Cleaner, a water-
based cleaner called Magic UV, acetone and blehgtar®mus VOC solvents with these

cleaners. The cleaner that worked most effectiaslya roller wash was Magic UV and
the cleaner that worked most effectively as a lBankash was a blend of 92 percent
acetone and eight percent of a glycol ether cdlet. MSDSs for Magic UV, acetone

and DPM are shown in Appendix A.

IRTA provided larger quantities of the alternatsleaners to Lithographix and the press
people tested it for a few weeks. The pressmaicatetl that the blanket wash was as
effective as the higher VOC blanket wash and tmeesamount of cleaner was required.
He also indicated that the low-VOC roller wash ol effectively but that more was
required. He estimated that the low-VOC cleaneuld/de used up in 5.5 days whereas
the high VOC cleaner would last seven days. Tinlécates that about 27 percent more
of the Magic UV alternative was required for roleeaning.

The cost of the low-VOC blanket wash is $6.85 pallog if purchased in drum
guantities. Assuming the company would use 4logallof the cleaner per month, the
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annual cost of the alternative blanket wash woe&8,370. The cost of the Magic UV
alternative roller wash is $20 per gallon. Assunl® gallons per month or 216 gallons
per year of the roller wash would be required,aheual cost of roller cleaning would be
$4,320.

Table 2-17 shows the annual cleaning cost compafmoLithographix. The figures in
Table 2-17 indicate that the annualized cost ddruley with the low-VOC alternatives is
28 percent higher than the cost of cleaning withitiygher VOC solvents. The cost of the
alternative blanket wash is lower but the coshefroller wash is substantially higher.

Table 2-17
Annualized Cost Comparison for Lithographix

High VOC Cleaner Low-VOC Cleaners

Blanket Wash Cost $4,472 $3,370
Roller Wash Cost $1,527 $4.320
Total Cost $5,999 $7,690

Anderson Lithograph

Anderson Lithograph, one of the largest lithograppiinters in the country, has one
printing facility that is located in Commerce, Gathia. This plant has several sheet fed
and web presses that use both conventional solwer@land UV curable ink.

As part of the SCAQMD and DTSC projects, IRTA watkevith Anderson to test
alternatives for more than two and a half yeaRRTA tested alternatives on a sheet fed
conventional ink press, a sheet fed UV curable préss and a web press. Anderson
originally agreed to conduct extended testing lmapded out of the testing project before
it occurred. This section presents the incomplesalts of the testing at Anderson.

On the web press, IRTA and Anderson tested a yaoikesoy based formulations. The
company was already using a methyl ester formulatiah relatively low VOC content

when IRTA began the work. An MSDS for this cleanealled Envirowash 220, is
shown in Appendix A.

The web presses at Anderson are cleaned with amategd blanket wash system and
they are also cleaned periodically by hand witHamlet wash. Because the alternative
would be used in the automated system, IRTA focusedaleaners that would have a
flash point of about 140 degrees F or higher. Ttiee alternatives that worked best
included blends of about 90 percent Soy Gold 20@6 w0 percent of a glycol ether

called DPM, 10 percent of 1-butanol or 10 percehEBP. MSDSs for these three

components are shown in Appendix A. All of theteraatives had a VOC content of

about 100 grams per liter. As mentioned above,efswh dropped out of the program
before the alternatives could undergo extendeadhtest
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IRTA and Anderson also worked extensively on aléwes for the sheet fed
conventional and UV curable ink presses. The M@IC cleaner used by Anderson for
cleaning these presses is CP-580 Hybrid Wash. AD#! for this product is shown in
Appendix A. A roller wash composed of 100 percgoy Gold 2000 and a blanket wash
composed of 50 percent Soy Gold 2000 and 50 peemstone were tested on one press
using UV curable ink for a six week period. Theulés of the testing were positive but
qualified. A letter from Frank Barnett, DirectdEnvironmental, Health & Safety at
Anderson, summarizing the results of the testirigdgbuided in Appendix B. As indicated
in the letter, compatibility and flash point issugere not resolved. The blanket wash
could only be used by hand since the flash poitdaslow for the cleaner to be used in
the automated blanket wash system.

IRTA and Anderson performed additional work on dieeet fed presses taking into
account that the cleaners must have high flashigoiBy then, IRTA had obtained a new
soy formulation, called Soy Gold 2500, which wascimmore easily rinsed than the Soy
Gold 2000. An MSDS for Soy Gold 2500 is shown jppa&ndix A. Several of the same
formulations that were tested on the web press tested on the sheet fed presses. The
formulation that performed best, both on the conweeal and UV curable ink, was a
blend of 90 percent Soy Gold 2500 and 10 perceM DRIthough Anderson may have
conducted some independent testing, the comparmpéddoout of the program before the
formulation could be tested in the automated blanlesh system.

The Printery

The Printery is located in Irvine, California. Thempany has four sheet fed presses for
printing posters and other material for a varietyddferent customers. Two of the
presses are small duplicating Crestline pressesjsa larger two color press and one is
a large six color press with an automated blankethwsystem. Figures 2-14, 2-15 and 2-
16 show pictures of one of the Crestline presdestwo color press and the six color
press.

e
Figure 2-14. Six Color Press at The Printery
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Figure 2-16. Small Crestline Press at The Printery

IRTA began work with The Printery as part of a pabjsponsored by SCAQMD to test
alternative, low-VOC cleanup solvent alternativelRTA particularly wanted to work
with a company that had an automated blanket wgstiers on a sheet fed press. When
IRTA began work with The Printery, the company la#réady converted to 500 gram per
liter VOC cleaners.

IRTA tested alternatives with The Printery. Theemlative roller wash that was most

effective was a soy based cleaner called Soy Goi).2 An MSDS for this cleaner is
shown in Appendix A. This cleaner was also effextis a blanket wash for the sheet fed
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press with the automated blanket wash system. System allows use of a water rinse
and The Printery routinely used the rinse featuneind the extended testing. The
company also cleans all of its presses, includiregsheet fed press with the automated
blanket wash system, with a hand blanket wash. hEme blanket wash that performed
best was a blend of a glycol ether and acetone. M@DS for this product, called
Rhosolv Blanket Wash 7150, is shown in Appendix A.

The Printery participated in extended testing o tow-VOC alternatives. The
alternatives were tested on one of the Crestliesgas, the two color press and the six
color press for more than three months. The twablpms the company experienced
were that the fountain solution required more fesgichangeout and that the soy cleaner
used in the automated blanket wash system “drippedd the product periodically
during the day. A picture of the drip on the papapstrate is shown in Figure 2-17. The
press people learned to control the dripping toesextent, but use of the blanket wash
did lead to an increase in paper waste. As discubslow, when the company used the
500 gram per liter VOC cleaners, these same twbl@nos were evident.
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Figure 2-17. Drip (Circled)"éf The Printery

When the VOC limit for cleaners was 800 grams fier,IThe Printery used a two step
automated blanket wash, a roller wash and a hatkét wash. The company used 260
gallons per year of each of the solvents compritiiegtwo step automated blanket wash.
The price of one of the components was $10.25 p#organd the price of the other
component was $9.75 per gallon. The annual cosheftwo step automated blanket
wash was $5,200. The Printery used 52 gallonyeer of the roller wash. At a price of
$9.45 per gallon, the annual cost of the rollertwamounted to $491. The company
used 156 gallons per year of the hand blanket wagha price of $9.95 per gallon, the
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annual cost of the hand blanket wash was $1,5%2 tdtal annual cost of purchasing the
high VOC solvents was $7,243.

When the 800 gram per liter VOC cleaners were u$kd, Printery used 12 ounces of
fountain solution per week. At a cost of $22 paltan, the annual cost of purchasing the
fountain solution amounted to $107. The amountpaper waste that is generated
depends on many factors. The Printery estimatas tthe cost of the paper waste
averaged about $100 per day. Assuming a five dagkwhe annual cost of paper waste
was $26,000.

After the interim SCAQMD Rule 1171 VOC Ilimit of 50rams per liter became
effective, The Printery converted to alternativeatiers. At this stage, the company used
two cleaners, LV 33 and LV flush. The usage ofhedeaner amounted to 260 gallons
per year. At a price for LV 33 of $17.88 per galland a price for LV Flush of $19.10
per gallon, the annual cost of purchasing the @essamounted to $9,615.

After conversion to the 500 gram per liter VOC dess, The Printery had to change out
the fountain solution more often and the paper evastreased because the lower vapor
pressure cleaners “dripped” on the substrate. préass people estimate that the company
used an additional 12 ounces of fountain solutienvpeek. At a price of approximately
$22 per gallon, the annual cost of the fountaimtsah increased by $107 to $214. The
press people estimate that there was an increasaste paper generation of about $30
per week. This amounts to a cost increase of $7p@0 year. The total annual cost of
the paper waste was $33,800.

The 100 gram per liter VOC alternatives that wesstdd included Soy Gold 2500 which
was used for cleaning the rollers and as an autsamdtianket wash and the
acetone/glycol ether blend which was used as a hkamket wash. The soy was rinsed
with water during its use as a roller wash and @oraated blanket wash. The Printery
estimated the use of the soy product at 2.5 galpmisweek or 130 gallons per year.
Assuming a per drum price of $10 per gallon, theuah cost of using the soy is $1,300.
The Printery used 7.5 gallons per week of the Haanket wash. At a price of $8.60 per
gallon assuming the wash is purchased in a 30rgdhiom, the annual cost of purchasing
the material is $3,354. The total cost of purahgghe low-VOC cleaners is $4,654 per
year.

When The Printery tested the low-VOC alternatitks,company experienced the higher
fountain solution use in the large press and digo“tiripping” problem that had been
observed during use of the 500 gram per liter V@&reers. On this basis, the annual
cost of the fountain solution and the waste pap&@iLl4 and $33,800 respectively.

Table 2-18 shows the annualized cost of the 800,85 100 gram per liter cleaners for
The Printery. The figures show that the cost ahgighe 800 gram per liter VOC

cleaners is the lowest of the three scenarios. chseé of using the 500 gram per liter
VOC cleaners is 31 percent higher than the basellie cost of using the 100 gram per
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liter VOC cleaners is lower than the cost of uding 500 gram per liter VOC cleaners
but it is 16 percent higher than the baseline cost.

Table 2-18
Annualized Cost Comparison for The Printery

800 Graml/Liter 500 Gram/Liter 100 Grameit

Cleaners Cleaners Cleaners
Cleaner Cost $7,243 $9,615 $4,654
Fountain Solution Cost $107 $214 $214
Waste Paper Cost $26,000 $33,800 $33,800
Total Cost $33,350 $43,629 588

Tedco

Tedco was located in Los Angeles for many years;dbmpany recently relocated to
Paramount, California. Tedco provides lithograppitting services for a variety of
customers including other printers. About halftiké company’s printing is on plastic
substrates and half is on paper and paperboardcoTexclusively uses UV curable ink.
The company has two six color sheet fed pressesictire of one of the presses is
shown in Figure 2-18.
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Figure 2-18. Press at Tedco

IRTA began working with Tedco as part of a projgabnsored by U.S. EPA, Cal/EPA’s
Department of Toxic Substances Control and SCAQMDe aim of the project was to
identify, test and demonstrate alternative low-VO@y toxicity alternative cleaning

solvents.

Tedco used a high VOC cleaner that contained arorhgtirocarbons and a glycol ether
for cleanup of the ink on both presses. An MSDSHes cleaner, called LC-97, is shown
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in Appendix A. The material functioned as a blarded a roller wash. IRTA tested a
variety of alternatives with Tedco and the formiglatthat performed most effectively
was a blend of 61 percent acetone, 30 percenwafter-based cleaner called Magic UV
and nine percent isopropyl alcohol (IPA). MSDSsdoetone, Magic UV and IPA are
shown in Appendix A. This cleaner met the 100 gizen liter low VOC target limit.
IRTA was not able to clean Tedco’s white ink witthstformulation. The white ink used
by Tedco has been formulated to be especially deirahnother formulation, composed
of 20 percent of a glycol ether called DPM and 8€cpnt of a soy based material called
Soy Gold 2500, was effective on the white ink. M&Oor DPM and Soy Gold 2500 are
shown in Appendix A. This formulation has a VOGimnt of 200 grams per liter.

Tedco used three gallons per week or 156 gallonggse of the high VOC solvent. The
company pays $620.95 for a 55 gallon drum of tHeesd. This translates into $11.29
per gallon. The annual cost of cleaning with tlghh/OC solvent was $1,761.

IRTA provided two weeks worth of the 100 gram ptarlacetone/Magic UV/IPA blend
to Tedco for scaled-up testing. The cleaner peréal acceptably and IRTA provided
larger quantities of the cleaner for three monthexdended testing. The pressmen
indicated that the cleaner performed adequatelyhaitthey used about 20 percent more
cleaner than the high VOC material. Assuming Btapercent more of the cleaner would
be required, the annual use of the low VOC cleavmuld amount to 187 gallons per
year. The cost of the low VOC cleaner is $11.08gadlon. On this basis, the cost of
using the alternative cleaner would be $2,072 ahnua

Table 2-19 shows the annualized cost comparisothfhigh- and low VOC cleaners.
The figures indicate that the cost of using therattive low VOC cleaner would be 18
percent higher than the cost of using the high-\&&aner.

Table2-19
Annualized Cost Comparison for Tedco

High-VOC Cleaner Low VOC Cleaner
Cleaner Cost $1,761 $2.072
Total Cost $1,761 $2,072

Oberthur Card Systems

Oberthur is located in Rancho Dominguez, Califarnialhe company uses both
lithographic and screen printing to print on plasiiedit cards. Oberthur has five sheet
fed lithographic presses and prints with both ayra@bnventional ink and UV curable ink.
Two of the presses print two colors and three psint colors. A picture of one of
Oberthur’s two-color conventional ink presses isvain Figure 2-19.

IRTA began working with Oberthur as part of a pobjsponsored by U.S. EPA,
Cal/lEPA’s Department of Toxic Substances Contral &CAQMD. The aim of the

44



project was to identify, test and demonstrate mdtive low-VOC, low toxicity
alternative cleanup solvents.

Figure 2-19. Press at Oberthur Card Systems

Oberthur used high VOC cleaners for cleaning ttzk#t and rollers on their presses.
IRTA tested a variety of alternatives with Obertliar both the UV and conventional

presses. For the conventional press, IRTA testediraber of different soy based

cleaners. The soy cleaners cleaned the ink effdgtbut the print quality could not be

achieved. When paper substrates are used, tliriaésily soy is picked up by the paper
and the print quality recovers quickly. In contragith a plastic substrate, the plastic
does not pick up the residual soy and the printityua not acceptable.

After extensive testing, IRTA identified a blanketd roller wash that cleaned effectively
on the conventional press and maintained printityual he blanket wash is a blend of 75
percent acetone, 12.5 percent Hydro Clean, a nlispidats cleaner, and 12.5 percent
water. MSDSs for acetone and Hydro Clean are geavin Appendix A. This cleaner
met the 100 gram per liter VOC target. The rollash is a blend of 25 percent acetone,
25 percent Hydro Clean and 50 percent water. iaterial has a 200 gram per liter
VOC content. IRTA provided larger quantities o thlanket and roller wash to Oberthur
for scaled-up testing on the conventional press.

IRTA also tested extensively with Oberthur on th& press. Soy cleaners were not
considered for the UV presses because of the EPMer used for the rollers and
blankets. The alternative that was found to betrafiective for the rollers was a blend
of 75 percent of a water-based cleaner called Mbyicand 25 percent acetone. For
cleaning the blanket, a blend of 90 percent acetonel0 percent DPM, a glycol ether,
was found to be effective. IRTA provided largeanqtities of the blanket and roller wash
for scaled-up testing. These two formulations thet 100 gram per liter VOC target
limit. MSDSs for acetone, Magic UV and DPM arewhan Appendix A.
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Oberthur uses 440 gallons per year of a high V@arar for the conventional presses.
This cleaner is used for both the blanket and ralleaning. The company indicates that
about 60 percent of the cleaner or 264 gallonsési dor roller cleaning and 40 percent
or 176 gallons is used for blanket cleaning. Tbst of the cleaner is $9.05 per gallon.
On this basis, the annual cost of the high VOC Kk#amwash is $1,600 and the annual cost
of the roller wash is $2,400.

The cost of the low-VOC alternative blanket wast$b4s65 per gallon. Because this
cleaner is 75% acetone, it was assumed that twacewech or 352 gallons would be
required for cleaning the blankets. On this basis, annual cost of the alternative
blanket wash would be $1,637. The cost of theeroWash is $5.30 per gallon.
Assuming that the same amount of the low-VOC rollash would be required, the
annual cost of the roller wash is $1,399.

Table 2-20 shows the annualized cost comparisothéconventional press. The figures
show that a conversion to the low-VOC alternatmwesild result in a 24 percent decrease
in costs.

Table 2-20
Annualized Cost Comparison for Conventional Pressesfor Oberthur

High VOC Alternative Low-VOC

Cleaner Cleaners
Blanket Cleaner Cost $1,600 $1,637
Roller Cleaner Cost $2,400 $1,399
Total Cost $4,000 $3,036

Oberthur uses 350 gallons per year of a high VQgarar for the UV presses. Again,
this cleaner is used for both roller and blanketaoing. The company indicates that
about two-thirds of the cleaner or 233 gallonsysar is used for blanket wash and one-
third of the cleaner or 117 gallons per year isduse roller wash. The cost of the UV

ink cleaner is $16.35 per gallon. On this bagis, d¢ost of the blanket wash is $3,810
annually and the cost of the roller wash is $1 @i8ually.

The alternative cleaner that worked best as a blamlash was a blend of 90 percent
acetone and 10 percent DPM, a glycol ether. Tkeafothis cleaner is $7.88 per gallon.
It was assumed that the company would use twicawsh of the alternative low-VOC
blanket wash because it evaporates more readitythi® basis, Oberthur would use 466
gallons a year and the annual cost of the altemdtianket wash would be $3,672. The
alternative cleaner that worked effectively fol@olash on the UV press was 75 percent
Magic UV and 25 percent acetone. The cost of thsmner is $21.35 per gallon.
Assuming that 117 gallons would be required, theuahcost of this cleaner would be
$2,498.

Table 2-21 shows the annualized cost comparisothe@fhigh VOC cleaners and the
alternative low-VOC cleaners. The values show that cost of using the alternative
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low-VOC cleaners would be about eight percent highan the cost of using the high
VOC cleaners.

Table 2-21
Annualized Cost Comparison for UV Pressesfor Oberthur

High VOC Alternative Low-VOC

Cleaner Cleaners
Blanket Cleaner Cost $3,810 $3,672
Roller Cleaner Cost $1,913 $2,498
Total Cost $5,723 $6,170

Huhtamaki

Huhtamaki is located in Los Angeles, CaliforniaheTcompany is international and the
business entity in Los Angeles makes consumer gaoga primarily for ice cream
cartons. Huhtamaki has an eight stage web prebsseven color stations and a clear
coating station. A picture of the press is showifrigure 2-20. Huhtamaki is one of the
few companies in the U.S. to use electron beanbtairak.

Figure 2-20. Press at Hutamaki

IRTA began work with Huhtamaki as part of a projegonsored by U.S. EPA,
Cal/EPA’s Department of Toxic Substances Contral &CAQMD. The focus of the
project was to identify, test and demonstrate méteve low-VOC, low toxicity
alternative cleanup materials.

Historically, Huhtamaki used two 55 gallon drums p®nth of a VOC solvent EB. An
MSDS for this cleaner is shown in Appendix A. Haffthe EB was used for off-press
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cleaning and half was used for on-press cleanirge facility estimates that three-fourths

of a drum or 41 gallons per month was used forKdaleaning and one-fourth of a

drum or 14 gallons per month was used for rolleaning. The cost of the solvent is

$9.09 per gallon. On this basis, the cost of béankash amounted to $4,472 per year
and the cost of roller wash amounted to $1,52%ear.

IRTA tested a variety of alternatives with Huhtamék both off-press and on-press
cleaning. The company converted to a soy basemhetdor off-press cleaning. Because
Huhtamaki’s roller supplier indicates that the stsaner is incompatible with the EPDM
rubber used to make the rollers, soy was not teftedon-press cleaning. IRTA
conducted on-press testing with the company andd@lternatives to use in the scaled
up testing. In the meantime, however, Huhtamaknged their ink formulation. IRTA
again tested alternatives on the new ink and fadiffdrent alternatives to used in the
scaled up testing.

The alternative that was most effective on theersliwas a water-based cleaner called
Magic UV. An MSDS for this product is shown in Agpdix A. In the testing conducted
by IRTA, the cleaner was slower than the currestucér. The company also tested
blends of the Magic UV with acetone and addingabetone did speed up the cleaning.
IRTA spent about six hours in the plant during anmal set of printing jobs and observed
how the cleaning was performed. The pressmanepfie roller wash and immediately
left to perform other tasks during the downtimewsstn jobs. Huhtamaki does not want
to use acetone because of the flammability. Bex#ws roller wash does not have to
clean quickly, the company could use the Magic Ubnhe.

For the scaled up testing, Huhtamaki indicated tweyld use the Magic UV alone and

would blend in acetone as required. IRTA exawohitveo alternative cost scenarios for
the roller wash. For both scenarios, IRTA assuthedccompany would use 1.5 times as
much cleaner or 252 gallons of the low-VOC rolleasiv per month. The cost of the
Magic UV is $20 per gallon and the cost of acetpaeehased in drum quantities is $7.02
per gallon. Assuming the roller wash is 100 perdéagic UV, the annual cost of using

the alternative roller wash is $5,040. Assumirg ribller wash is 50 percent Magic UV

and 50 percent acetone, the annual cost of ussgltlrnative roller wash is $3,405.

The alternative low-VOC blanket wash was tailoredclean as well as the EB. The

cleaner that worked best was a blend of 67 permmsibne and 33 percent Kyzen M6521,
a water-based cleaner. MSDSs for acetone andyherkM6521 are shown in Appendix

B. The cost of acetone is $7.02 per gallon andtist of the Kyzen water-based cleaner
is $16.20 per gallon. Assuming the same amoutastket cleaner, the annual cost of
the alternative low-VOC blanket wash is $4,944.

The labor for using the alternative low-VOC roleash could increase because the roller
wash may require a rinse. During the time IRTAgpehile the pressroom operators ran
jobs, IRTA provided the water-based cleaner asllarravash and the operators did not
rinse the rollers with plain water. The need fasing was to be investigated during the
scaled up testing. Huhtamaki has not yet condutitedscaled up testing so it is not
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known whether rinsing would be required. For pggsoof analysis, IRTA assumed that
rinsing would be required. In a four hour periadhen IRTA observed the cleaning, the

operator cleaned two rollers. In 24 hours, ordhshifts, the operator would clean 12

rollers. Assuming it takes one minute to clearneadler (the operator applies the roller

wash and leaves to perform other tasks), that dhepany operates three shifts 5.5 days
per week and that Huhtamaki’s labor rate is $23hperr, the annual labor cost for roller

cleaning is $1,316. If it is assumed that ringsgequired, the labor cost would double

to $2,632 per year.

The labor for cleaning the blankets would stay game since the low-VOC alternative
cleans in a similar manner to the EB. For the k#adabor, it was assumed that the
operators clean four sets of blankets thirty tinpes day or 120 blankets per day.
Assuming it requires two minutes to clean a blantkett the press operates 5.5 hours per
day and again that the labor rate is $23 per hihr,annual labor cost for blanket
cleaning amounts to $26,312.

Table 2-22 presents the annualized cost compaftsarteaning for Huhtamaki assuming
the roller cleaner is 100 percent Magic UV. Trgufes show that Huhtamaki’'s cost of
cleaning would increase by about 16 percent withafighe low-VOC alternatives.

Table 2-22
Annualized Cost Comparison for Huhtamaki
Magic UV Roller Cleaner

High VOC EB Low-VOC Cleaners
Blanket Cleaner Cost $4,472 $4,944
Roller Cleaner Cost $1,527 $5,040
Blanket Cleaning Labor Cost $26,312 328,
Roller Cleaning Labor Cost $1,316 ,682
Total Cost $33,627 $38,928

Table 2-23 presents the annualized cost compaftsateaning for Huhtamaki assuming
the roller cleaner is a blend of acetone and Mdd¥. The values show that
Huhtamaki's cleaning cost would increase by abdupércent if the company adopted
the low-VOC alternative cleaners.

Table 2-23
Annualized Cost Comparison for Huhtamaki
Magic UV/Acetone Roller Cleaner

High VOC EB Low-VOC Cleaners
Blanket Cleaner Cost $4,472 $4,944
Roller Cleaner Cost $1,527 $3,405
Blanket Cleaning Labor Cost $26,312 328,
Roller Cleaning Labor Cost $1,316 ,682
Total Cost $33,627 $37,293
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CLEANING OF OTHER ON-PRESS COMPONENTS

As part of this project, IRTA investigated, in anited way, whether or not alternative
low-VOC cleaners could be used to clean plates,paaimg rollers and metering rollers.
This subsection summarizes the results of thatstnyation.

IRTA talked with several industry sources to deteenthe emissions inventory and
current practices for cleaning the other on-presmiponents. There was general
agreement among suppliers that the VOC emissiam frleaning plates, dampening
rollers and metering rollers accounts for aboutpafcent of total VOC emissions from
cleaning these components and cleaning rollersbéarikets. The emissions may be as
low as five percent of the total on-press sectoissions and they may be as high as 15
percent of these emissions.

Plates are cleaned periodically with abrasive @deathat do not contain solvents. IRTA
did not evaluate alternatives to these cleanetse nbn-abrasive cleaners that have been
designed specifically as plate cleaners may coniater, surfactants and solvents of
various kinds like terpenes, glycol ethers, minegaitits, heptane and IPA. Plates are
regularly cleaned as part of the roller cleaningcpss at the end of the day or when there
is a color change on the press. The plate is gépemgaged during roller cleaning so
the roller cleaner most often serves as the pleaner. The alternative low-VOC
cleaners that IRTA tested for plate cleaning gdhenaere the roller cleaners that
contained 100 grams per liter or less VOC.

Metering rollers and dampening rollers most oftemtact one another so they are
generally cleaned with the same material. Meterwiter cleaners (called MRCs) are
most often fast evaporating cleaners. The cleaoensain solvents of various kinds
including glycol ethers, acetone, mineral spiriteptane, methylene chloride and IPA.
During this project, IRTA developed and tested ta-VOC MRCs and one of these
was tested at several facilities.

Nelson Nameplate has two small automated pres$ée. presses have plates that are
cleaned regularly and a dampening roller but nocenmed roller. IRTA developed and
tested a low-VOC product for cleaning the plate dachpening roller. An MSDS for
this product, called Rhosolv 7248, is shown in Appr A. It contains acetone and is
fast evaporating. Nelson tested this cleaner feeek and it performed acceptably.

At Print 2000, IRTA tested an alternative plate &&C for a three month period. Print
2000, as described earlier, participated in thereded testing. The plate was engaged
while the rollers were cleaned so the plate cledghat worked effectively was the
alternative roller wash, Soy Gold 2500. An MSDS§tfos cleaner is shown in Appendix
A. The MRC that was used for cleaning the meteand dampening roller is Rhosolv
7248 which was also used for general blanket ahepat Print 2000. This MRC worked
well.
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IRTA also tested the Rhosolv 7248 product at Anolerkithograph for cleaning the
metering rollers. On the sheet fed press, thesgresple reported that the odor was high
but that the cleaner worked similarly to their emtr cleaner. On the web press, the
Rhosolv 7248 reportedly was slower than their adean cutting the ink but the press
people liked it better because it eliminated theadkting that resulted from the use of their
current product.

IRTA tested alternative plate and MRC cleanersedcb. Tedco uses UV curable ink
and the company participated in the extended tgstifhe plate was engaged when the
company cleaned the rollers so the roller washeadoof 61 percent acetone, 30 percent
Magic UV and nine percent IPA, was used to cleanplate for several months. IRTA
also tested the MRC, called Rhosolv 7248, at Teldcometering/dampening roller
cleaning. The press people indicated that it wabrkigectively.

IRTA tested alternative plate and metering/dampeeniller cleaners at The Printery.
This company participated in the extended testiipe materials were tested on three
presses, a small crestline duplicating press, achior press and a six color press. The
plate was engaged during roller cleaning and tHerrdeaner for the three month period
on all three presses was Soy Gold 2500. An MSDStHs material is shown in
Appendix A. IRTA developed an acetone based haaakbt wash for The Printery and
the company used this cleaner as an MRC for thended testing period of three
months. It worked effectively for this purpose.

The limited testing IRTA conducted indicates thatage of facilities can meet the 100
gram per liter VOC limit for plate, dampening ancettering roller cleaners. In most
cases, if the company converts to a 100 gram ferrbller wash, this material will serve
as a plate cleaner. Fast evaporating MRCs thasutable for cleaning metering and
dampening rollers can be formulated with a highceorration of acetone and these
cleaners can meet the 100 gram per liter limit . w

EXTENDED TESTING RESULTS

Extended testing of the alternatives that perfornbedt was conducted with seven
facilities. The alternatives were tested for astethree months. The facilities that
participated in the extended testing included:

- Nelson Nameplate

«  SCAQMD Print Shop

- Print 2000

. Fanfare Media Works
- Vertis

. Tedco

« The Printery
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Performance Evaluation

More information was available for the cost anaysom the facilities involved in the
extended testing. In a few cases, the company meed of the alternative and the long
testing timeframe allowed that to be noted. Twmpanies that used acetone based
alternatives, Nelson Nameplate and Tedco, used w@leemer in the extended testing.
This is probably because of the high vapor pressfiracetone. Some of the other
facilities that used acetone formulations, howedet,not notice a difference in use.

Two of the facilities using soy based cleaners)tF2000 and The Printery, had to change
out their fountain solution more often. Tedco usewater-based cleaner and had to
change out their fountain solution more often ad.w&he soy based cleaner and the
water-based cleaner are very low vapor pressureeriast and they may have

contaminated the fountain solution and affectechdre readily than the higher vapor
pressure original cleaners.

When the 500 gram per liter VOC limit became effextin July of 2005, the industry
indicated that there was a buildup over time of tiegetable based cleaners used in
automated blanket wash systems on sheet fed presdes Printery has this type of
operation and no buildup was observed during theertftan three months of extended
testing. The pressmen at The Printery did expeeienfew random drips over a day that
resulted in an increase in paper waste.. The aseren paper waste was taken into
account in the cost analysis.

Compatibility

As discussed earlier, as part of the SCAQMD projeldt worked with the roller and
blanket manufacturers to develop a protocol for gaimbility testing. UT conducted
extensive testing and the report summarizing telt® of the testing is available from
UT.

Blankets used by lithographic printers are reldgivew cost when compared with the
cost of rollers. Blankets are changed out frequemfenerally on a periodic basis.
Rollers, in contrast, are generally changed out owech longer periods ranging from six
months to several years.

Two general types of rubber are used to make btardead rollers used in lithographic
printing. Nitrile is generally used for presseatthun conventional solventborne or soy
based ink. EPDM is commonly used for pressesrtiratJV and EB curable ink. Roller

and blanket manufacturers have many different wiana of rollers and blankets based
on nitrile and EPDM.

Most of the roller manufacturers cautioned aboungisoy based products with EPDM

and about using acetone with nitrile. Bottchere of the largest roller manufacturers,
routinely evaluates compatibility of formulatiortgetr customers are using or planning to
use. The company has four classifications reggrdampatibility. They include:
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» acceptable for automated systems without dituti
* recommend dilution--25 percent water or hedtgrainse
* must dilute with at least 25 percent water
* not compatible--too much swelling
Other roller suppliers have the same types of ifleasons.

IRTA provided the Bottcher lab with a sample of S&gld 2000, one of the soy based
cleaners tested in the project. After evaluatiBoitcher indicated that for a nitrile

compound, the product fell into the category “atable for automated systems without
dilution.” Bottcher also indicated that the proddell into the category “recommend

dilution--25 percent water or heavy after rinse” ém EPDM compound.

The UT results generally indicated that acetonentdations were not compatible with
nitrile compounds above about 25 percent. Acetimmmulations with less than 25
percent were compatible. The UT results and tHierronanufacturers indicate that
acetone is compatible with EPDM.

The short term testing of alternatives was notlyike reveal compatibility problems but
the extended testing of at least three months dhbellong enough for problems to
emerge. During the extended testing, the compaexetusively used the alternative
blanket and roller washes on at least one prd23A Igenerally followed the rules about
compatibility when providing formulations to theciiities for extended testing with
some exceptions.

At Fanfare Media Works, IRTA did test Soy Gold 2549 the blankets on a small web
press using UV curable ink with EPDM rubber. Thess prints on grocery store tape
which is very absorbent. There were no problemth whe rubber during the three
months of testing.

At several of the facilities participating in thetended testing, IRTA tested high acetone
content formulations as roller washes or hand ldankashes. IRTA tested a high

acetone content formulation at the SCAQMD Print (Blas a roller wash. The shop

converted to the alternative and has been usifhgy ibver a year. There has been no
observed effect on the rollers. At another fagilklelson Nameplate, the company has
been using a blanket wash containing more thantafbpercent acetone for at least six
years and has observed no compatibility problefsPrint 2000, another company that

participated in the three month testing, the blankash was more than 90 percent
acetone. The company experienced no compatilpitiplems during the period. At The

Printery, the hand blanket wash IRTA provided t® thmpany was tested for more than
three months on three presses and no compatipitifylems were observed.

It is possible that some of the high acetone foatohs could present problems if they
were used for longer periods. At Nelson Nameplatayever, the company has been
using a very high acetone content blanket washmfany years. As mentioned above,
most companies replace their blankets on a perimabcs. It may be that the replacement
schedule is simply shorter than the time framedfonage to be observed.
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One of the soy based cleaners was used on a sraafl with EPDM blankets for more

than three months and no compatibility problems ewebserved. The Bottcher

evaluation for a similar soy based material indidathat it could be used with a heavy
after rinse. In all cases where soy compoundsised, they must be rinsed thoroughly or
the press does not come back up to color. Theddniesting results described here
suggest that soy based materials could be usedbiMEubber as long as heavy rinsing
is performed.

TOXICITY EVALUATION AND COMPARISON

The California Department of Health Services HaZavdluation System & Information

Service (HESIS) conducted a toxicity assessmettieohigh VOC cleanup solvents and
low-VOC alternatives for IRTA. The assessment Wwased on an evaluation of the
MSDSs for some of the products used by the printeas participated in the project. A
brief summary of the evaluation is presented here.

High VOC Products

Many of the high VOC products used by the facsitieghen the 800 gram per liter VOC
content limit was in effect were composed of vasidtactions of mineral spirits like
aromatic and aliphatic hydrocarbons. At leastmixducts contain a component called
aromatic hydrocarbon, petroleum naphtha or aronpegtioo distillate (C8-C12) with the
CAS # 64742-95-6. Some of the products used bydhnicipating facilities that contain
this fraction include:

* Pressroom Solutions Blanket & Roller Wash usgthe San Bernardino Sun
AQ 1301 Roller Wash No. 1 used by Presslink
AQ 1302 Roller Wash No. 2 also used by Prekslin
PowerKlene VC Blanket and Roller Wash used bg Tastle Press
Bay International Products Div. Blanket Waskdiby The Dot Printer
Allied Hydrowash used by J.S. Paluch

Several of the MSDSs used by the participatindifees also contain CAS # 64742-88-7
referred to as aliphatic hydrocarbon or mineratitgpi Some of the products that contain
this fraction include:

* Pressroom Solutions Blanket & Roller Wash usgthe San Bernardino Sun

e |C ALL PRO used by PIP Printing

* Anchor Environwash 220 used by R.R. Donnelleg@ns

» Shell Mineral Spirits 146 HT used by R.R. Dollee& Sons

Other components contained within some of the MSi@&she high VOC products are
1,2,4-trimethyl benzene, 1,3,5-trimethylbenzenelexy, cumene and various glycol
ethers.

Most of the high VOC products exclusively contamgamic solvents in concentrations
ranging from 70 to 100 percent. The HESIS reviemidates that overexposure to
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solvent based cleaners affects the central nerngystem (brain), causing nausea,
dizziness, clumsiness, drowsiness and other effékes those of being drunk.
Overexposure for months or years can cause lonigideand possibly permanent damage
to the nervous system. The symptoms of long-tegalth effects include fatigue,
sleeplessness, poor coordination, difficulty in @amtrating, loss of short-term memory
and personality changes such as depression, anauetyirritability. Solvent based
products can also irritate the eyes, nose, throat skin. Skin contact can cause
dermatitis.

Glycol ethers in some of the products can affeet tlervous system as a result of
absorption through intact skin in addition to irdtedn. Ethylene glycol monobutyl ether

(also called 2-butoxy ethanol) and ethylene glynohopropyl ether also can damage red
blood cells and cause anemia. 1,2,4-Trimethylbe®mznd 1,3,5-trimethylbenzene can
pose additional risks of asthmatic bronchitis amobth dyscrasias and cancer due to
benzene contamination; the Permissible ExposureslLef the isomers is 25 ppm.

Xylene exhibits general solvent toxicity and haPexmissible Exposure Level of 100

ppm. Isopropylbenzene or cumene is a central mengystem toxicant and an irritant

with a Permissible Exposure Level of 50 ppm.

Low-VOC Products

Alternatives that were tested by IRTA during theject generally included soy based
materials, water-based materials, acetone and smmdlnts of VOC solvents including
mineral spirits, IPA and propylene glycol ethers.

The soy based products tested in the project intu8oy Gold 2000, Soy Gold 2500

and Magic Wash 522C contain fatty acid esters. IBE8viewed the toxicity of these

products. HESIS indicates that although there wertoxicity data on fatty acid esters in
Toxnet, Scorecard and other chemical databaseg,atfeenot volatile, do not pose an
inhalation hazard and are of low toxicity compatedrganic solvents. The European
Union, in conjunction with the US, is sponsoringearch on vegetable oils and their
fatty acid esters as substitutes for organic seévenindustrial processes.

The fatty acid ester products that are useful ig idustry all contain surfactants. As
discussed earlier in the document, soy based pteduast be rinsed so the press can
come back up to color. Surfactants are generakyuo allow the products to be rinsed.
One of the products tested contains a surfactdl@dcathylphenoxypolyethoxy ethanol
(a nonylphenol ethoxylate) that is an endocrineugi®r. The other two products that
were tested contain unspecified surfactants ss mat clear whether they would be
endocrine disruptors or not.

Water-based products were also tested during togegir Some of these include

Mirachem Pressroom Cleaner and Magic UV. Thesaymts might also contain
surfactants that are endorine disruptors.
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IRTA relied heavily on acetone based products duthe project, particularly in fast
evaporating hand blanket washes that some pripeer. Consistent with general
solvent toxicity, overexposure to acetone affelstesriervous system and causes skin and
respiratory irritation. In the case of acetonewaweer, the threshold for produing these
health effects are higher (the Permissible Expokael of acetone is 750 ppm) than for
the mineral spirit Stoddard Solvent (the Permissibkposure Level of the chemical is
100 ppm) or xylene (the Permissible Exposure Lefalylene is 100 ppm). In one case,
Tedco, IRTA formulated a cleaner that containedp&@cent isopropyl alcohol. Like
acetone, it has general solvent toxicity but theeghold is higher (the Permissible
Exposure Level is 400 ppm) than for many other esatl.

The HESIS review indicates that 2-butoxy ethanolethylene based glycol ether, can
damage red blood cells and cause anemia. Thislgdgber is used mainly in the high
VOC products. The propylene glycol ethers usetthénlow-VOC products do not cause
this problem and are less volatile than the etteylglycol ethers. However, they can
produce neurotoxic effects through skin absorpéisrwell as inhalation. This points up
the importance of using appropriate gloves to minenskin contact with the solvents.

IRTA used a product called Hydro Clean in diluten@entration for some of the low-
VOC formulations. This material was originally dse a 50 percent concentration with
water at Nelson Nameplate. For the low-VOC prosiutte concentration of this product
was generally no more than about 10 percent sheedéoiv-VOC materials had to meet a
100 gram per liter VOC limit. The balance of theguct was water and acetone. The
Hydro Clean product contains a variety of minerglriss components, various
trimethylbenzene isomers and isopropylbenzene aneoe. The effects of these
materials are discussed above under the high V@énels. Because they are present
here in more dilute concentration, their effectauldde less for the low-VOC products.

Conclusions About Toxicity

The high VOC materials are generally more toxicnthiae low-VOC materials tested
during the project. The low-VOC products contaittyf acid esters which are not volatile
and lower in toxicity than other organic solvenEBormulators should take care, however,
to blend the fatty acid esters with surfactants #ma not endocrine disruptors. This also
holds true for water-based cleaners. IRTA reliedvily on acetone in the low-VOC
alternatives. Acetone is lower in toxicity than shother organic solvents. IRTA used
some of the same VOC solvent components in theM@& formulations that were
tested but these were generally used at about @efdd@nt concentration. The toxicity
effects of these formulations were correspondinigiywer than for the high VOC
formulations. When low volatility materials likegpylene glycol ethers are used in low-
VOC formulations, it is important that printers wegopropriate gloves to minimize the
effects of solvent toxicity through skin exposure.
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OTHER CONSIDERATIONS

IRTA relied heavily on acetone as an alternativddlends for cleaning UV/EB curable
ink and as a component in blanket washes usece#m donventional and UVEB curable
ink. One disadvantage of acetone is its low flpsimt. Printing shops that elect to use
the chemical must comply with local fire departmesagulations. The Uniform Fire
Code classifies acetone as a Class I-B liquid s<I&B liquids have flash points less than
73 degrees F and a boiling point greater than oalep 100 degrees F. Many local fire
departments directly adopt the Uniform Fire Coded asome have additional
requirements. The Uniform Fire Code allows fai@tto have 60 gallons of acetone in
use in closed containers in each control arealsti allows facilities to have 15 gallons
of acetone in use in the open, for dispensing amxéhgn With these limitations in mind,
companies could purchase about one 55 gallon dfian acetone based formulation for
storage and could use 15 gallons in open contatcheisg printing.

In some cases, as noted in the individual caseestupersonnel in the printing shops did
not like the odor of the alternatives. In othesesy and this was not noted in the case
studies, personnel indicated they liked the odathefalternative better than the odor of
the higher VOC cleaner they were using currentlhe perception of odor is a very
personal thing. There is generally not a consensushether a particular cleaner has a
good or bad odor and there is no way to predicttimrea particular worker will like or
not like the odor of a cleaner.
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