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Keys to Using This Guide.

Look around your office and count the number

of items that have some type of printing on
them. There are five principal types of printing
processes that produce the images you see. They
are lithography, gravure, flexography, sg:réen '
. printing, and letterpress. Each printing process -
- includes three basié; steps: preparing an image

carrier; transferring the image, either directly or -

_indirectly onto the substrate to be printed; and

finishing. The finishing steps will differ depend-

ing upon the printing process. For example,
‘lithographic,p;inted materials may be folded,
- trimmed, collated, bQund,:lanﬁnated, die cut, or

einbossed, depending on the fqnction of the final

product (Pferdehirt, 1993).

Thé packet you hold in yourr hands will give "

technical assistance providers, both those experi-
" enced in working with printers and those just -
starting, a basic reference on a variety of pollu-
' tion prevention (P2) and waste minimization
suggestions. The packet includes a statistical |

© overview of the industry, general pollution

prevention options based on the process flow of
typical printing operatians, chapters on each

specific printing type highlighted by case studies,

» ~anda annotated bibliography. o .

" The annotated bibliography of each section
' provides a basic overview of what the compilers
of this document believed to be some of the more
" . informative r’efere_nces(penaining to each print-

-~ ing type. As there are hundreds, if not thousands,

of articles, factsheets, .and so forth pertaining to

* printing, the annotated bibliography should not
be considered to be all inclusive-of the printing
information' currently. available. ;

- The four appendices cover federal regula-
" tions (up to Spring 1996), human resources,

electronic resources, and a glossary of printing
terms. - o o

_ In putting together this paéket, we have
‘made several assumptions. First, that those
reading this are already familiar with P2 con-

cepts and the steps needed to implement a P2
program. If not, we refer-you to “Pollution
»Pr‘ev‘ention: A Guide to Progtah Implementa-
tion.” distributed by the Illinois Waste Mariage-

. ment and Research Center. Second, that any

technique or technology presented here as a
‘possible method to reduce waste will be more

. thoroughly investigated by the technical assis-
. tance provider as to the dpplicability to the
facility they are assisting. ‘ :

© The pollution prevention options section of
this packet was extracted from the myriad of -
factsheets, brochures, booklets and other publica- -
tions developed-for printers by governmental
agencies-both state and federal. Of note is the
fatt that many, many of these materials did not
present actual data such as, “technology or
technique A reduced waste ink by 25 percerit.
from X to X, for a capital cost of $10,000. Thus -
the company saved $100 in disposal costs for the
year.” Therefore, the material presented here.
outside of the case studies. has not been verified

" in the production of this packet. The technical
- reviewers of this packet helped in pointing out’

things that were off base, but technical assistance

~ providers should be judicious in the pollution .
“prevention choices they recommend to their

clients. Knowing how the client runs their.

printing business, how the process flow of .
miaterials and machinery to produce the product,
‘will help the assistance person in choosing the
Lapplicab,le‘P2 technique or technology from

those presented in this packet.

Each printing section provides information B
on how the basic process works, inputs/outputs .
from each step in the printing process, any

. specific pollution prevention options for that
" type of process and case. studies highlighting
pollution prevention options in use. ‘

Appendix Aisa shortened'vevrsion: of ithe‘ us

o EPA Office of Pollution Prevention and Toxic's
. publication, F ederal Environmental. Regulations

Potentially Aﬁ‘ec:ing'the Commercial Printing .

o




£p . "i28. el 0] March 1994 Ttis
includad 1s 4 basie cuthine of federal regulatory
issues that pertain t printers. As each state
differs in their regulations, and they usually
change fairly often, no attempt was made to
present this material. Both regulatory and non-
regulatorjf agency contact information are
provided in the human resources appendix
(Appendix B) for further information. Local and
national trade associations can also provide
specifics on regulations affecting their particular
printing industry. S :
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¢ [SIPTE a

With literally dozens of private, governmen-
tal and trade associations focusing on developing
pollution prevention and regulatory compliance

materials for printers. new information s ul o2

-accessible. The fastest growing information

resource is the Internet and World Wide Web.
The electronic resource list (Appendix C)
provides the Internet addresses of use to techni-
cal assistance providers and printers alike (as of
Summer 1996). Listservs, electronic mailing lists
centered on specific topics such as printing

regulations, are also available via e-mail.

Appendix D containsa glossary with often
used terms in the printing industry. Appendix E
contains quick reference sheets to the major .
types of printing, their uses, substrates, and inks.
An index to the document is also provided.

increase of 47.6 percent over nine years.

number employed by the steel industry.

to 38,000-42,000.

of all newspapers were recycled.

PRINTING TIDBITS

K
In 1985, the average cost of a magazine was $2.10. By 1994, the cost had risen to $3.10, an \
More“than 200 mcgczi“nes are now available online.
There were 1,552 daily newspcpéré in 1993, down from 1,?63 in 1960. o ‘ }

More than 30 newspapers have created a home page on the World Wide Web.

Comrnercial printing occurs at about 34,000 establishments; it employs more than double the

In 1995, there were over 40,000 screen printing facilitie§ in tﬁé u.s. Approgimctely 50 percent
of these screen printing facilifies are involved in the printing of ail types of textiles.

Sixty-seven new sports magazines came onto the nation’s newsstands in 1994.

The U.S. Postal Service reports thot‘third‘-closs mail, the cotegory used for bul‘k-moil printed
material, increased by 400,000 tons in 1994,

In 1974, there were 20,000-25,000 quick printers in the U.S. By 1994, that number had risen

In 1995, there were more than 6,000 planfs with web offset préssés in the U.S.

Nearly 60 million newspapers were sold every ‘doy‘in 1994. During the same year, 58 pei‘cent

|

Excerpls from “Alive and Kicking-Rumors of the death of paper-based printing are greatly exaggerated,” in Adobe

Magazine, Jcnucry/FeQrucry 1996, pg. 100.

.\




‘The U.S. Domestic Printing
Industry

 Overview S fetched. So the big question is, if it’s such a big ‘
: : o o - . industry, how come we've never noticed? .
ho is the bigger employer in the United - Lo '
States, the printing or the automotive '
industry? If you guessed printing; take a bow—

_an $83+ billion bow. Yes, believe it or not, in
the US, printing isn’t just big business, it's the
biggest. Printers employ nearly 1 mil!ionj:eople
across the country, placing the meager 780,000 -

" in the auto industry a distant second. Sounds '
pretty outrageous until you stop to think about it. ~
In a society that's constantly in search of access
to information and literally obsessed with record-
keeping, it stands to reason that printing is
ubiquitous. From new:car manuals to tabloid
newspapers to.t-shirts to those little tags on
mattresses, nearly every product calls bn the

. printing industry somewhere along the line. Put

“The relative invisibility of the industry is due
. primarily to the nature of the business and the;.
way it has evolved.. To understand how the

. industry works and how to effectively target -

printing facilities for-pollution prevention '

. programs, we need to understand who they are,
‘what they do, and perhaps most importantly, .
where is everybody? ' "

~ According to the 6th Annual Report.to

Congress by the Printing Industry of America
(PIA), printers are defined as: “Thase, firms '
engaged primarily in commercial printing,

" business forms, book printing, prepress services,
quick printing and blank books and binders.”

"This definition does not includé firms miainly

involved in publishing. Figure 1 (PIA, 1994).

in that light, the numbers don’t seem quite so far-

"1 " Economic Profile of US Printing Industry
“ ’ -' ‘ S (Billions Qf’Dgllqrs) SRR

b Commercicl $52.60.

s Business Forms $6.70.

|

|

Prepress $4.70 ‘
Book Printing $4.40

 Blank Books $3.50

Quick Printing $10.00
' Book Binding $1.30

- ;—l ..

From: 6th Annual Report to Congress:. Printing Industry: Printiﬁg In_ﬂusrﬁ'ies‘ of America, Inc. 1994.

- Figure 1.
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S patpatesma s rmig razkdown of the
(ndsird ines these ~eten major areas. Before the
sereaming be zins. according to USEPA data.
tetterpress really did account for 11 percent of
the economic market and screen only 3 percent.
However. of all the major printing processes,
screen pnnters are the most undocumented. So,
in this case, 3 percent is the number that can be

physically established.

For the purposes of this report, printers are
defined by the Bureau of Census’ Standard
Industrial Classification (SIC) 27. A word of
waming about SIC codes might be in order at
this time. Anyone who has attempted to use them
has no doubt found them to be vague at best and
just downright obsolete at worst. SIC 27, Print-
ing, Publishing, and Allied Industries, is unfortu-
nately no exception. While this definition of the
printing industry is similar to the PIA's, it
doesn't necessarily include firms engaged in
fabric and textile printing (largely a screen
process), manufacturers of products containing
incidental printing or circuit board printers. But,
it could. Broad headings and subjective interpre-
tation of various industries leaves the SIC codes
opentoa great deal of confusion when it comes
to actual statistics. It's often difficult to deter-
mine what counts under SIC 27 and what
doesn't. T

There is some good news on the hor.. .
Even as this manual is heading towards publica-
tion, efforts are underway to clarify and to
expand SIC 27.1In particular, screen printing will
be given two separate listings. So, hopefully, two
or three years down the road will see a new,
improved SIC 27 that will make it much easier to
get a numerical handle on printing in the United
States. However, for the moment, and for this
overview, the current SIC 27, confusing as it
may be. is it. C ‘

This sort of uncertainty about the codes leads
to some large statistical ranging, depending on
the source consulted, and what the authors chose
to classify under which SIC. But it should be
kept in mind that these numbers, while not
necessarily deadly accurate, still serve to illus-
trate the magnitude and the diverse nature of the
industry. Also, it's good to note that, if anything,

4

the numbers quoted here yunderestmate reatity.
So. while the 1994 SIC 27 may leave outa

* potentially sizable number of printing operations.

it still provides plenty to keep everyone busy for
some time to corme. ' ’

SIC 27 is made up of firms printing by the
five most common processes (lithography,
screen, flexography, letterpress, and gravure) as
well as newspaper, book and periodical publish-
ers (whether or not they dp their own printing).
The primary focus of this manual is on the five
processes mentioned above. They account for
about 97 percent of the economic output in the”
domestic printing industry (US EPA, 1994), and
by necessity, are the first step to anything else in
SIC 27. (Bookbinders may have their own
pollutants, but they can’t do much until someone
has printed their books.) Figure 2 shows the
financial breakdown of the industry by process-
type-

At the moment, a number of alternative
printing processes and technologies are in use

" and being further refined and developed. These

include various electronic, thermographic ion-
deposition, ink-jet and Mead Cycolor printing
processes. While these newer methods currently
account for about 3 percent of the market. their
share is expected to be nearer 20 percent by 2025
(US.EPA, 1994). Also afoot are numerous
“paperless” publishing and recording technolo-
gies. It’s not inconceivable, given the increasing

- popularity of the winformation superhighway”

and new computer imaging and transmitting
equipment, that a net-reduction in printed
materials could eventually impact the industry.

‘However, that dppears t0 be a few years down
the road, at the very least, and until that comes to
" pass, there is every indication that old-fashioned

printing will remain a very growing concem.

Companies, Presses and
" Employees

Various estimates place the number of
printing establishments in the US somewhere
between 60,000 - 70,000. However, these
estimates are thought to exclude most-to-all of
the 40,000+ plants with screen presses, placing
the total nearer to 100,000 facilities.(US EPA, |
1994). Apparently, screen printers are even
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Ecbnomié“hﬁarket Share by Process
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From: US EPA Printing Industry Cluster Profile, 1994, p. 5
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Figure 2. .

more difficult to put a finger on than.are the volume and goods, services and employment, at
others. So, with that in mind, l;e,’w'qmed that the same time, it is the ultimate small business.
many of the numbers in this chapter should be Nearly 80 percent of the printers iri the US
=onsidered suspect in terms of the impact of employ fewer than 20 people. While there are
screen printers. Figure 3 illustrates plant distri- ~ some- printers dealing in national and interna- -
bution by press/process-type. ' L tional scope, most serve local or regional mar-

. CT S - kets. This is an industry largely populated by |

Interestingly, while the industry does ac- small, neighborhood shops, rather than sprawling
count for a significant share of the nation’s total - multi-acre industrial complexes: You just don’t

v

{

i
i

' Plluﬁtfbisiribuﬁon by Press Type
i | . ' - Lim;graphic
- . 54,000

: Gravure
1,100
Letterpress '
19,000

F‘exogruéhic e
1,600 ‘
. - ...Screen
' 40,000+

e e i ¢ e

From: ‘US EPA ‘Printing. Industry Clu‘stér Profile, 1994, p. 1 5
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Distribution by Number of Empldyées
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Figure 4.

find that many printing plants employing 20,000
people. ‘

Of the operating plants in the US, about 46
percent have fewer than five employees, 24.5
‘percent have between five and nine, and 4.1
" percent have between ten and nineteer.
Roughly 12 percent employ between Z. znd 99,
leaving less than 3 percent of all printers in the
country employing more than 100 people.
Figure 4 shows the distribution of plants by
number of employees. This distribution of

employment size matches fairly closely with the -

" type of presses in operation. Gravure and
flexographic plants tend to be the larger opera-
tions. Over half of the flexographic and about
one-quarter of the gravure shops employ more
than 20. The majority of the shops utilizing
letterpress, lithographic and screen presses fall
in the under-20 category (US EPA, 1994).

The conclusions, with regard to pollution
prevention efforts, drawn from this section
should be pretty clear. The majority of the
shops that need assistance aren’t going to be’
multi-national conglomerates with the corre-
sponding resources. Odds are, the average ..

_6

- printer is running a lithographic or screen pres;s.
employing less than 20, and quite probably,
working on a thin profit-margin, without vast
pools of cash available for major capital im-
provements Or process reengineering. Knowin g
the profile of the individual operation will help

_ identify the psychological approach that will be

most effective, as well as the technical consider-
ations. ’

Geographic | Distribution

At this point, we have,a good idea of who
constitutes the US printing industry and we know
that there are thousands of printers out there.
However, we still don’t know where they are
hiding. With the majority being so small, they
could turn up just about anywhere. And, in fact,

-that’s almost exactly the case. From Alaska to .
‘Wyoming, you will not find a shortage of
printers. In fact, every single state has at least
one plant employing over 100 and hundreds of

" smaller plants. But, if you want to play Pin-the-

Tail-on-the-Printer at a party, ten states stand out

" above the rest.

California, New York, [llinois, Texas.
' Florida, Pennsylvania, Ohio, New Jersey,

b
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Plant Distribution in 10 Leading States

California
12.4%
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. Michigan ' 8.1%
3.7%, . ' 7
- . ‘Massachusetts
'3.0%.
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- 3.9%

K Floridc :
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From:, US EPA Printing lnduéry Cluster Profile,
Figire 5. "

. Michigan, and Massachusetts by themselves -
account for more than 60 percent of the entire -

3 of all the plants. Figure 5 shows the ten states '
by their percentage of the total.

. Conclusion

The US domestic printing industry is an, ;
entity unlike almost any other. It’s the largest

" einployer-one of the largest in terms of economic -

output-and, if you were to judge by the response
of the average person on the street, the printing
industry maintains a profile so low that it just .
about disappears from sight. Instead of a ram-
‘paging giant of economic clout, it's a diverse, .
dispersed swarm of small businesses. The
“average printing facility is small (<20 employ-
ees), probably runs a lithographic or, screen
press, and has a better than average chance of
" finding itself in one of ten particular states. But,
it could also be 120 people runfing gravure
presses-in Nome, Alaska. Probably more so than
- any other industry of comparable size today,

1994, p. 10.

v pdnting is a quickly ghifting; unprédi;:téblc

- ‘business.
industry. The top three alone are home to over 1/, .

* The US printing industry is nothing else, if -

. not proof of strength in numbers. They.don't

take up lots of real estate. They aren’t generally

" the major employers in a given area. Individu-

ally, they are usually nota major environmental
concern. But, when you examine the industry as .
a whole, you face an entirely different animal.

. Comprised of thousands of small, independent

units, the printing industry employs nearly 1

- million in some 60,000-100,000 plants and -

accounts for ‘soméwh'ererin the neighborhood of '
100 billion dollars-in business every single year,

" while at the same timé, contributing to toxic air.

emissions and solid and chemical waste prob-.
lems on an ever-growing scale. ‘It's too big to be
ignored on ail fronts, economid, social.and
‘environmental. ‘ o

) ".L'ooking at éach planf individually, it might

. not seem like the average printer is responsible

* for all that much pollution. quever,:whether :

A




Al dysuTUETT o~ priunded or not 100.000.
ndivdual saurees of VOC emussions. petroleum
\ok 8 astes. and b arious types of waste chemicals
can add up to a very considerable problem in a
very short ume. ‘ A

Unfortunately. the diversity and wide-spread
dispersion of the printing industry contributes to
its economic survival and viability, and creates a
number of sticky logistical problems in bringing
wholesale pollution prevention and waste
management to the entire industry. With some
100,000 shops operating in nearly every cormer
of the country, there is, at present, no “short-cut”
access to the industry as a whole. Simply
reaching these plants presents an enormous
challenge, to say nothing of the other factors,
such as size, financial situation and location that
will also have considerable influence on any
pollution prevention strategies that might be
suggested.

Facing that and knowing that the printing
industry is projected to grow by 3.8-5.3 percent
annually during this decade (US EPA, 1994), the
environmental problems created by the printing
industry aren't going to disappear on their own
and without action, will simply become that
much more unmanageable each year.

Regulatory and legislative actions m:. -:ome

about, but the size and distribution of ths ...uus-
try again will insulate it from much of this. It's
simply not possible to effectively regulate and
monitor this many institutions. Printers are
~going to have t0 decide on their own that pollu-
tion prevention and waste management can be an
environmentally and economically productive-
innovation. Like any other industry, the most
effective policing method isn't a regulatory
agency. but the bottomn line. Nothing motivates
like the prospect of increased profits. Skilled
technical assistance with a feel for the require-
ments and conditions of the printing industry’is
one of the most promising routes to this re- -
education process. “ '

This is still no quick fix. There is no such
thing, at least not to be found under SIC 27.
Faced with such overwhelming numbers, even

directed technical assistance efforts targeting the

industry will inwally be a shotgun apprbach ‘
But. with personnel armed with a little back-
ground about the printing industry and some
practical knowledge of the various major pro- :
cesses, odds are good that some successes will be
achieved. This should lead to a snowball effect.
The successful shops that implement new and
more efficient techniques will lead others in the
right direction. ‘ : '

It's not possible to overstate the value of
understanding the printing industry as a whole--
what are each individual printers’ characteristics.
how do they do business and what are their
limitations. Going into a technical assistance
visit with only an understanding of how the press
works, you can make suggestions that will be
quite effective in theory, but only by understand-
ing how the printer works, can you make sugges-
tions that are going to be practiced.
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s o Largest group of small busrnesses rn

e Emp\oyed over 1 5 mrlhon people
o ~85% of plonrs employ <20 people

monufocrurrng secror i

I Accounred for shrpmen’rs of over 3136 brllron |
Annucrl pcyroll es’nmcn‘ed in excess ef $33 brllron :

> . Lr’rhogrcrphy, reﬁerpress, grcrvure screen
end ﬂexogrophro cccourn‘ for 97% of morker -

"o Berween 70 100 OOO pnn’rrng opercr’nons in US
. Neor\y 60% loccn'ed in 1usr 10 s’rcr’res

.o Pro;ecred growrh at 4- 5%/yeor in 1990

B e Alrerncr’rrve ’rechnelogres and processe
~ expectedto grow from 3% to 20% ov

nexr 20 yecrs

. " .Sourr':e: USEPA‘
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Emerging Technologies_

- Computers and other quickly changing
' technologies are having a huge impact on
the printing industty both at the prepress and -
actual printing stages. The computer-to-plate
(CTP) advances currently are being adopted
' primarily by lithographic printers. ' .

Prepress operations will continue to change
with the development of computer-based front-
end platforms that allow creation of entire

- documents as digital data. Before the advent of

- desktop publishing, customers would provide .
printers with a “camera-ready” document that .
consisted of the actual text and line-art pasted to
a special kind of paper (“paste~ups"). With the
availability of computer desktop publishing -~

* programs such as PageMaker and Quark Express,
this mechanical layout is now done'elelc_:tronically

- and all the customer hands a printer is a com-’,

puter diskette. Photographs, graphic art, and line -

art can either be scanned into the document by

the customer or printer. ' :

. With the ability to electronically image
plates, some potenially large waste generating - -
. steps will be eliminated since photoprocessing
will be greatly reduced if not eliminated com-
pletely. .

Press operations continue to change With -
 additional automated features being added to
presses. Waterless lithography also continues to
be an option for printers adding niew press '
operations. Material substitution for VOC

Benefits of CTP

‘improved, print quality, as a result of using first-
 genération digital data to “expose” the plate

from the production-process
faster publisher closing schedules; allowing

advertisers and the editorial staff more time to
. prepare reproduction materials

| process (Sasso, 1994)

- competitive advantages with dpportunities:fo
attract new customers

business survival ((fross, 1996a)

K Drdwb;acks of CTP"

~ nity and vendors to supply materials in digital
. form to a common set of guidelines and
specifications '

: _éhangiﬁg the mindset of workers

‘a reduction in prepress costs, by eli'minati'ng film.

_environmental concerns, to some extent. because
of the elimination of film and chemicals from the

”'c'o's; of purchasing new and expensive equipment

- gaining cooperatidn from the advertising commu-

i

containing fountain solutions, press cleaners, and

- inks provides the printer with available options -
to increase the facility environmental “friendli-
ness.” Screen printing facilities-are adopting and .
Using electrostatic and ink jet technologies. The .
SGIA is undertaking a study to-determine the

enivironmental impacts from the use of these two
technologies. It is uncertain, without these '

‘ studies, to see if these technologies reduce the
environmental burden of the process, - -

11

Postpress trends include further automation

.. of all finishing operations as well as the additiorr

of in-line finishing ifi lithographic facilities.
Water-based adhesives have been developed to .
substitute for some of the currently used solvent-,
based products. o
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statistics in the dry-processible film marketplace.
It gives first hand accounts of companies who
have been using this process and the results they
have achieved.

Gibbs, Ron. 1995. “Printing Benefits from
New Technologies,” Laser Focus World, Nov..
1995. pp 77-82. :

A fairly technical article about laser tech-
nologies and systems used in the printing indus-
uwy. :

Jendrucko, R.J.. Coleman, T.N., and T.M.
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'Common Pollution Prevention

Practices in Printing

'I'he composition of wastes from each priating
“ type varies, but overall, source reduction of
 these wastes will benefit printers by. reducing
raw material needs and disposal costs, and by -
lowering the long term liabilities -associated with

waste disposal. The pressures from government

_and local citizens to reduce wastes and the
“emission of pollutants has led to changes in the
operation of many printing facilities. Tradition-
ally, pollution control focused on end of pipe-
controls. Changing this focus to process im-
_provement will help to prevent pollution and
promote profits. ' P :

-, Major Wastestreams
‘ The three major ‘iy;l)eys of wasté_.:s in the
.printing industry include: ' . ‘

1. Solid Wastes - In 4 general printing -
_environment solid waste c_ould consist of the
following: empty containers. used film pack-
ages, outdated materials, damaged plates,
developed film, dated materials, test production,
bad printing or spoilage; damaged products, and ~
scrap paper. - ‘

2. Wastewater - Wastewaters, from printing
operatio,r{s'may contain lubricating oils, waste
ink, cleanup solvents, photographic chemicals,
acids, alkalis, and plate coatings, as well as
metals such as silver, iron, chromium, copper
and barium. ' ‘ '

3. Air Emissions - Printing operations
produce volatile organic compound (VOC) " .
emissions from the use of cleaning solvents and
inks, as well as alcohols and other wetting agents
(used in lithographic printing). Larger plants can
be the source of NO, and SO, emissions.

This ‘sectbn_ will provide a general overview
of pollution prevention options applicable to any, '
type of printing facility. S ‘

' How to Reduce Waste
‘Start at the Beginning-Graphic Design

' Wast¢ can be reduced most efﬁciendy frox:n» o
the inception of the printing project through -
graphic design choices. Preparing layouts that

.. use the most efficient image size to the press

sheet size reduces paper waste at the later stages’ °

- of cutting and binding. Designers should also be

made aware of inks containing heavy metal.or
other hazardous pigments and provided with,
information on non-toxic alternatives. Other '
graphic design options to consider include
decreasing the amount of ink coverage of the

‘ lay'o_ut and using non-coated, non-bleached . -
paper, and recycled papers. . . o

" Job Planning o
Thorough planning of the overall job load
will reduce wastes. Planning allows for schedul-
ing of the daily runsto reduce color changes and
to run‘inks from lighter to darker. Both tech- .
niques reduce heavy cleaning steps. Planning
also allows the press operator to prepare only the-

" amount of ink needed for the day’s jobs.  Using a

computer controlled mixing program equipped
with a digital scale for weighing inks can help

reduce waste. These programs allow the printer - ;
" to custom mix any ink color from colors already
- on hand thus decreasing the purchase-of new .

colots and increasing the use of existing inven-’

_tory. A digital scale makes the entire process

more accurate and decreases the amount of ink

wasted as a result of “guesstimation” errors. -

Increased attention to the amount of ink mixed ‘

 for specific jobs improves material use effi-

‘ L ciency.
Hazardous wastes, defined and regulated by |
federal, state, or local governments, can be a
subset of any of the three major wastestreams. -
,

:




Bow —umagemant priciices 'BMPs) are the
mest cost-effestive 41y 1 desrease the armount
of waste generated. BMPs require building
employ ee commuiment and interest in pollution
presention. as well as managerial support, to
encourage participation in pollution prevention
programs. This includes careful control of raw
materials, practical scheduling, and job manage-
ment. For example, a good housekeeping and
maintenace program helps to ensure that all
machinery and processes are working well with
no leaking valves, tanks, etc. Wise planning of 2
print job through the entire process accomplishes

the task with a low margin of error, consequently -

decreasing waste generation.

With any substrate, consistency is key..
Inconsistent quality of substrates is a major

factor in problematic quality of finished product. -

Once a process is set with the correct inks, paper
and machine conditions, changes in the substrate
affect all parts of the process. Many ancillary
resources are wasted due to inferior and inconsis-
tent substrates. All printing companies need to
be vigilant in the identification of quality and
consistency of incoming raw materials.

Vendor certification programs on all raw
material sources should be strongly evaluated as
a tool to help reduce waste. Each supplier needs
to know how their products are used in tha
printing process and the expectations of * =
printer so they can recommend process :mprove-
ments. Developing partnerships with vendors can
allow the printer to have access to the technical
assistance and experience of each supplier.

¥

Material Handling and Storage

As with best management practices, wise
material handling and storage can contribute to
less waste generation. These procedures can
virtually eliminate wastes from spoilage and
improper storage. :

By limiting purchasing authority to a speci-
fied individual, a company may be able to avoid

have an environmental manager provide an
approved list of materials to the purchasing
agent. To avoid unwanted materials that will
eventually have to be disposed, the printer can

* adopt a policy of not accepung Any: mdtendl -

samples without authorization.

A prime location for waste reduction is in the
receiving area. The acceptance of unusable or
damaged materials results in unnecessary wastes.
All materials should be inspected and the unac-
ceptable goods returned to the manufacturer or
supplier. The savings here are twofold, the
expense of the damaged goods and their subse-
quent disposal. Use a first-in, first-out (FIFO)
inventory system, check expiration dates and
heed storage specifications particularly for
photosensitive film and paper.

Proper storage of chemicals should, ata
minimum, meet the label specifications. By
meeting the required conditions, the shelf life of
a chemical can be guaranteed and the likelihood-
of spoilage decreased. With paper, proper
storage will avoid damage from temperature,
humidity, and spills as well as physical damage.
It may also be necessary to restrict access to the
storage area. By reducing traffic flow, damage
from dust, dirt, and spills is avoided. All storage
areas should be clearly labeled as to content. '

Once solvent-based cleaners have been
opened, they should be stored safely. Attention
must be paid to flammability and flash point. As
a guideline, consult OSHA regulations on
flammable storage (29CFR1910.106). Clearly-
written guidelines should be made available for
workers on correst usage and storage. Safety
precautions such as grounding containers and
bonding wires should be considered. These
guidelines should be included in all training
programs and posted near equipment. All
volatile solvents should be stored in closed, air-
tight containers. If a drum is being used for
waste solvent, it is important to cover any
funnels or openings. Open waste solvent con-
tainers that contain hazardous materials can.
result in a violation of the open container rules
under federal hazardous waste regulations as
well as increased VOC emissions (Price 1994,

duplicate purchasing. In addition, 2 printer could Cross 1989).

Waste Segregation, Recycling, and Reuse

Recycling plays an important role in any v
printer’s waste management program. Materials

14
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. printersaaciude paper. solvents, ink containers.

relisable plite or cylinder boxes. pallets, and

. sometimes ink. Using remmable/refillabls items

or large totes, when available. can also cut down

on packaging waste. Vendors ot suppliers can be -

requested to provide returnable/refillable con-.
tainers as part of their contract with the printer.

Cloth c‘leaning rags/wipes (also calléd shop- ~

towels) covered in ink and solvent can be reused
by seriding them to an industrial laundry service.
- It is advisable to remove the majority of liquids -
by a gravity drain, a wringer, or a centrifugal
extractor prior to shipping. Many states now
require this step. Use caution in doihg this, as the
solvents used may be ignitable or flammable.
The extractor must be explosion proof. ThiS
recovered solvent can be used initially for parts
washing, recaptured, then distilled for réuse or.
sent qut for fuel blending. The wipes should be -
stored in an air-tight, self-closing, flame resistant
. container marked for recycling.

‘Contaminated wipes may be regulated as
hazardous waste and can be a source of regula-
tory problems.. Also, significant VOC emissions

and personnel exposure are associated with press-.

_ cleaning operations. If the shop towels are
laundered, make certain that the towels are being
handled properly. Dry cleaning may also be an
option for used shop towels. An anriual visit to
the laundry facility should be part of the waste
management program in order to review the.
. handling procedure for your wipes. The printer

may need guidance from a technical assistance . -

person on what to ask and how to interpret the
nswers. Check with the local POTW (publicly
" owned treatment works) that services the laundry
. to determine if the laundry is complying with °
sewerage discharge limits. A written description |
-of how the printer’s towels are handled should be

requested from the laundry and kept on file. Note'

that the regulations about shop towels have been
changing in recent years. Check with the proper
regulatory authorities for the latest statutes.
Solvent recycling can also be done in plants
of all sizes. The most common method is t0
install clearly marked drums on.the plant floor. -
Always make sure that the solvent is actually

speht béfore 1018 exchangzd feoe n,e*.vx, wirent DL
not commit t6 a scheduled solvent replacement.
program unless.it is prbven through n-plant
trials that solvent is completely spent aftera .-
specifically ‘measured amount of time.,

The solvents collected from the cleaning

- “operations and recovered from the rags can be
‘recycled on-site or sent to a professional recy-

cler. Many large firms keep solvent storage.

. baths for each process ink color, thereby allow-
_ ing multipfe reuse prior to recycling. Inthe

: ;- . . o .o
cases where on-site recycling is done, companies

. generally use distillation. Distillation is the

boiling off of waste solvent to leave behinda
studge of ink; paper dust,-and lint. The vapor-

ized solvent condenses within the still and

collected for reuse. It should be noted that all

" equipment in this process must be explosion
proof. A variety of different sized stills are now

on the market making this technology gpplicable

to the majority of printers. Some states may -
* require a permit, soO check with the appropriate
‘regulatory agency. Each printer will have to o

crunch numbers to determine if 2 particular still

_system is an economically sound option for
~them. . b SR

: ~ Alternative ;Mgteri‘cls L

- Looking foy alternative materials that

generate less waste and/or are less toxic in terms .

of human health, can provide a printer with

.. economic as well as environmental benefits.

Searching for alternative materials, however, can
be a long-term and often frustrating process
requiring continued initiative on the part of the .

 printer. Trials may be required of new chemicals

or processes and additional personnel training

. may be necessary. Working closely, with vendors E

and pollution prevention technical assistance
providcis, within the constraints identified by the
printing client, can lead to useable alternative
materials or processes. :

- Solvents -

New. solvent altérnatives for cleaning are

_ continually entering the marketplace. These
‘materials are made of glycol ethers and other

 heavier hydrocarbons. The hazard rating of these

solvents are low due to their high_ﬂas‘hpoints
(usually above 140°F) and low toxicity. The




ArTAle 2~ s 2Ry Junt be wsed for cleaning all
squipment contamindted with k. while deter-
gent and water ¢an be used for non-ink cleaning.
Problems assoctated with the new low hazard
solvents include longer drying times, more
difficulty 1n cleaning, residual film on carriers,
and an extremely strong odor. Alternative
solvents may have a low VOC content but that
does not always guarantee they will have'an
overall lower human toxicity or REL. Always
check the MSDS for this information. However,
the most recent releases in alternatives have
overcome these problems but workers are slow
to accept the products due to the past perfor-
mance of their predecessors and the uncertainty
of changing an accepted practice.

.

al

£

For a successful substitution, unlike with
solvent based cleaners, it is important to select
cleaners specific to the purpose, the cleanliness
goal, or in some cases the type of printing done
or equipment owned. The technical assistance
provider will have to work closely with the
printing facility, especially the.press operators,
to find the right alternatives for their situation.
While environmentally sound, the ase of
alternative solvents is the most difficult pollu-

' tion prevention technique to implement froma
worker standpoint. o

PrepreSs

Chemical process vendors should .
contacted when attempting to alter pre-;iess
chemistries. Some alterations in pre-press
chemistries that are “home-grown” will result in
invalidation of any pre-existing service or
guarantee should the in-house chemistry change
not work. Often the vendor can suggest ways to
help extend the life of their products and will
work with the shop as they “experiment” with
the best approaches. '

Photochemistry

Processes that employ photography in the
reproduction of artwork and/or copy can employ
anumber of techniques to reduce waste genera-
tion. Materials used in photo reproduction
include paper, plastic film, oran emulsion
~ which is covered with a light sensitive coating.
Emulsions are usually composed of silver halide

salts including silver chlonde. silver bramudes - o o
and siver iodide.

After an emulsion (film) has been exposed t0
light it must be developed. Developing solutions’
usually contain benzene derivatives, along with
accelerating agents (to increase the speed of the
developing process), a preservative to control
oxidation damage to the developer, and a re-
strainer which prevents the image from fogging.

The developing action must be stopped in a
fixing bath to prevent over exposure. Small
amounts of silver enter the bath from the emul-

‘sion each time a photographic film is immersed

in a fixing bath. To prevent insoluble compounds
from forming, fixer must be diluted before the
silver concentration reaches the maximum
among the fixer can work on. After exceeding
this level, these compounds cannot be removed
from the emulsion, leaving an often unusable
image. - ‘

Once the image has been properly fixed to
the emulsion, it must be washed to prevent
residual chemicals from reacting and damaging
the image. In some photoprocessing emulsions.
the image contrast must be reduced or increased
by additional chemical steps, in order to touch-up
the image. Reducers oxidize some of the silver,
while intensifiers add silver or mercury to the

* developed grains of silver in the emulsion.

A variety of techniques can be used to reduce.
photoprocessing waste generation. For example,
in hand-processing, squeegees can be used to
wipe off excess liquid to prevent chemical carry-
over from one process bath to the next; in color
processing, iron-EDTA can be substituted for
ferrocyanide bleaches as iron-EDTA is less toxic.
and eliminates costs associated with the treat-
ment or disposal of toxic bleaches. The
photoprocessing department can also reuse
rinsewater as long as possible, use fog nozzles
and sprays, use still rinsing, use rinse bath
agitators, use automatic flow controls, and
remove sludge frequently. -

Typical wastes generated from the,
photoprocessing stage include: developed films,

" acids, alkalis, solvents, spent fixer, silver, waste

16
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- eiemal. contaminated &nse
r ~pent developer. and sludge. Fe
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Silver;Reco‘verY

The most concentrated silver-containing

waste in film and image processing,is spent ot

: ex;‘ess fixer bath solution. In film developing;
fixer solution is replenishéd continuously to
maintain solution strength. The overflow has. .
varying concentrations of silver, but frequently
exceeds 5.0 mg/L. Because of this high silver
coh;entration, silver recovery. from the fixer
solution is cost effective (Dep‘ar’tm?nt of De-

" fense, 1995). e

When the film is moved from the fixer to the

rinse it carries small amounts of silver usually as

-~ silver thiosulfate comple){es that are very stable.

. Environmental regulations prohibit discharge of
untreated rinse water if the silver ¢oncentration

. exceeds regulatory or POTW limits. Silver.

" recovery technologies include precipitation, ion
exchange, metallic replacement, reductive
exchange, electrolytic recovery, reverse OSmosis, |
and electrodialysis. SRR

Hydroxide precipitation is.commonly uséd to
recover metal-laden solids from wastewaters. '

. Silver is frequently"precipi;ated from metal -
wastewater as silver chloride. Sulfide is also -

* widely used to precipitate silver, both free silver
and silver sulfide, but the chemical costs, the:
need for supplemental ieat input, and labor costs

~make ita relatively costly technique. -

‘Electrolytic silver recovery applies con-
trolled current in an anode-cathode aray to
remove silver from the wastewater solution. .
Silver is removed in nearly pure form, but capital
costs and lower treatment efficiency (effluents
have 100-200 ppm silver) must be considered.
Electrolytic and metallic replacement systems
are sometimes used in series to reduce the silver
concentration in the effluent. oo

~ Metalljc replacement involves using iron
~ steel wool to react with silver thiosulfate in the-
" wastewaters, whereby the iron replaces the silver
" in solution‘and the silver settles out as a solid.
The silver is recovered as a sludge of silver salt -
compounds, which is more difficult to recover

i

:than

dlectroiyucally reducsd silver flaRe.

PN
LT

<chemical recovery caridges cannot be reuded.

and the =ffluent contains high iron concentra-
tions., The advantages to this.method are relative
low cost and availability, and that no special
energy or plumbing connections are needed. -

" Metallic replacement is usually used in conjunc-

tion with electrolytic recovery as a polishing-
step. b o e

\Silver removal by ion exchange is accom-

plished by passing the wastewater through a

mixture of anionic exchange resins, or by using a

strong base gel anion resin to selectively remove

the silver. Automated ion exchange units are
usually only practical for larger processing
facilities due to their high cost. It is also essential

that the correct resin be chosen for efficient

operations. The printer, technical assistance
provider, and vendor will need t6 work together
to determine the best resin to be used.

Reverse osmosis uses high pressure to force

-liquid solutions through a semipermeable mem-.
- brane, separating larger molecular substances

ffom smaller molecular substances, Upto 90
percent of the silver thiosulfate complexes can be

removed from wastewaters using this method.
Also, reverse osrﬁosis is effective in removing
rost other chemicals in solution, including color
couplers and ferrocyanide, rendering the water
suitable for reuse in final rinses. The disadvan-
tage of this method is the high capital investment .

© required.

.

- - Silver fécover_y technologies can resultina -

net positive economic return because of the - .

. metals recovered and the reduced waste disposal " -

costs. Large firms will sometimes make a capital

_investment to.purchase an automated recirculat--
ing system which includes silver recovery, waste

recovery, and chemical replenishment. These
will remove large percentages of silver as they
will be able to treat the low concentration rinse
waters as well as the higher concentration
process waters. . SR a

" Alternafive Prepress Téghhqlogies

Electron’ic‘imagi'ng and laser platemaking
allow text and photos to be edited on a video
t‘erminal and E:o}o_n separations to be prepared




-

2T M e, LN SUTHDALY the need 10
chotograpn. adit, reHhdoL ind photoprocess
several tmes  Price 1994). Vesicular films that
contan silver and diazo tilms have been used
tradinenaily, but photopolymer films that are
now available use carbon black as a substitute for
silver. which eliminates the need to send the
waste film to 2 metal reclaimer. Electrostatic
films are also silver-free and have resolution and
speeds pomparable to silver films. However,
these silver-free films are not being widely used.
Reducing wastewater generation can be accom-
plished with counter-current washing, or reusing
rinse water in the initial film-washing stage,
rather than using fresh water at each stage (Price,
1994).

- . T
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Press
Mechanical Modifications

Improvements and/or modifications to
existing printing equipment may be a suitable
choice in a pollution prevention and waste
reduction program. Changes to press equipment
such as autornatic registration systems, ink
viscosity measuring systems, revised ink pans,
revised ink pumping systems, new doctor blade
technology in gravure and flexo printing and
vapor recovery systems can go a long way in

‘improving the manufacturing processes.

Ink viscosity measuring systems cannot only
control the viscosity of the inks to ensuz: suality
printing but can prevent excessive use of solvent
thereby reducing the potential pollution. Chang-
ing the design of ink pans to a shallower depth
on a lithographic press can reduce the amount of
ink needed in each printing station and reduce
waste ink as a pollutant. ‘

Web break detectors can reduce waste by
informing the operator of breaks without creas-
ing or smearing the web. These non-contact
electric systems detect web breaks and inform
operators to stop production or automatically
shut down the presses without damage to the
equipment. Installing an ink agitator or an ink
leveller on the ink tray or sump to prevent'-
premature oxidation can reduce ink waste and
spoilage. UV light can reduce algae, water borne
fungi and bacterial growth in fountain solutions,
further reducing waste solutions.

cAutomatic reglstration >y stems ara us atiabls,
in several different types and styles. Registration
is the precise fitting together of two or more
printing images on the same paper in direct
alignment with one another. These systems allow
the press crew to check and maintain quality
registration and high press speeds resulting in
less waste and improved process output. With
the ability to bring jobs into register quicker and
keep them in quality register longer, less inks.
solvent and substrate are. ponsumed or wasted.
For web-fed presses the consideration of auto-
matic splicing may be evaluated. Using this
process improvement will reduce the waste of
inks, solvent and paper as well as avoid slowing
down press speed.

Installing automatic lubrication systems on
the critical rollers, bearings and gears will reduce
waste and conserve resources. Self contained
lubrication systems which are properly main-
tained can prevent contamination of the lubricant
and extend its useful life. ’

Other methods to reduce waste involve
careful attention to operating parameters and
instrumentation: installing autornated plate
benders, optical scanners to lock onto registra-

tion marks, automatic key settings, and ink/water

ratio sensors. Another technique for sheetfed
printing is to use both sides of the make-ready
paper, slipping in clean sheets periodically in
order to check registration and print quality.

Quicker make-readies and changeovers can
reduce the amount of raw materials that are
consumed in getting to the press ready stage.
Efficient and effective scheduling plays a major
role in how printing companies can reduce waste
and practice sound pollution prevention. Con-
stant scheduling changes will adversely affect the

~ best of programs.

The néwest printing technology is “com-
puter-to-press,’” currently available for litho-

 graphic sheetfed print. This technology

 eliminates all wastes associated with prepress.

photoprocessing wastes. This and other equip-
ment is available from local equipment vendors
and increasing numbers of manufacturers are
entering the marketplace.
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D mngazamng DerATONS. eq’uxpmekf"u‘c;m
he cmoroduced which will’reduce wipé and L

Csolvent usage. The least technical of these is the
employment of squeegees to‘remove excess
liquids from.equipment. This in turn will reduée
the quantity of wipes required. Automated -

" cleanimg systems can funher,reduce;re“sidual )
liquids and in turn reduce cleaner consumption. -
Some examples of these systems are an auto-
mated blanket cleaner, roller wash-up blades, and
ink blades. The choice of equipment is depen- .
dant upon the type of printing operation. Any
new equipment will require training of plant
_personnel as well as their cooperatidn in chang-
ing their working methods. - '

|n__ks:

1

Alczahbl‘-_ and ﬁétroleﬁrﬂ;based ink syster‘nsf ‘ ,

_use various solvents that are major contributors
to pollution. However, these alcohol and oil-
based systems allow for faster press speeds then
some of the alternatives currently available,

“longer cylinder wear and ( occasionally) better
ink transfer to various substrates. Effective

solvent recovery systems are needed to develop, -
implement and maintain sound po(llution..preve'n-i :

tion programs when using alcohol and oil-based
- systems. Solvent recovery systems can be
" internal or external. On-site batch distillation
" systems can be used when justified by volume.
" Off-site professional solvent recyclers can be an -
alternative to reclaim solvents. :
‘ Recycling Inks
' Inks have traditionally consisted of colored
pigments and a vehicle o carrier for printing -
" fluidity during application and subsequent: '
. pigment binding. Inks are perhaps the most
~important aspect of the overall process because
different ink formulations bestow distinct
_characteristics to the product and thus affect its -
performance in relationship to the other press
elements. Prior to the mid 1970’s most colors in
_ inks were produced by using metals. These
" metals were often present in amounts that
exceeded state and federal regulatory limits, thus
rendering the waste ink hazarddus. In recent
years,.ink manufacturers have developed organic
color replacements which are not as heavily’
regulated as their inorganic counterparts. Unfor-
tunately, even if waste ink does fiot test hazard-
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ous. 1t may require disposal by a fcensed hdzasd:

ous waste management company. Individual

states and their industrial waste requirements
differ as to whether these petroleufn-,,based'
materials require special handling. o

Some waste ink can be recYéled through an
ink recycling service or in-shop. Blending -

*. colors usually requires some additives such as

toner to fine tune the color quality. Recycling.
allows biending several colors together into,
darker colors for reuse. Equipment is currently -

 on the market with a wide range of capabilities to

filter and distill waste inks. The recycled ink
compares favorably to new ink in tests for grind,

* residue, viscosity, tack, water content, and water

pickup. On site.recycling has been found to

~produce satisfactory final products. For large

quantity generators there are recyclers who bring

~'mobile recycling units on site to recycle ink.
" mixed or color separated. By recycling on site,

the legal liabilities and regulatory paperwork
associated with off-site recycling and disposal

can be avoided. Colors can be produced very

similar to-new inks.  Press operators can-adjust’
the ink/water balance and produce results -
comparable to new inks without experiencing

- . trapping problems. Trapping is the ability to .

print a wet ink film over previously printed ink. .
Ink recovery machines currently on the market in- -
a wide range of capacities make on-site reclaim-

_ ing a viable option for larger printers..

~ Alternative Inks

" The correct seléction of alternative carriers

can reduce the amount of waste ink generated .

without compromising product quality. Ink
¢hoice is dependent upon the print process, the

substrate, and the ultimate end use of the prod-

uct. In lithography, for example, petroleum-

based inks can be substituted, depending on the

application, with EBC (electron beam curable),

‘ultraviolet curable, soy/v,egetable;water-based,

and/or waterless inks.

B Ultraviolet (UY)

Ultraviolet systems consist of 2 photo-
polymerization process that uses mercury vapor
lamps for UV photoinitiated monomer inks. This
method has high initial costs, high ink/coating
costs, low energy costs, and has no hydrocarbon
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Svaone TRe drinang ez el use UV systems
i low VOGS High quahiy radiauen and opu-
mum spectral distribuuon are the keys in perfect-
ing the use of these systems. There is a wide
range of UV-ink “chemistry” available for
adhesion to popular substrates in flexographic
and screen printing. UV in flexographic printing
offers good resistive properties and economical
curing or drying. (Rudolph, 1991)

UV-curable inks are widely used in the
printing industry for printing primarily on
plastic, vinyl, metal and paper substrate. These
inks contain low VOCs. Instead, curing is by
ultraviolet light-induced polymerization. These
inks will not dry on a press or in ink fountains so
cleaning requirements may also be reduced.
Some reported advantages of UV curables
include: ‘

¢ decreased or eliminated VOC emissions

¢ less frequent press cleaning and associ-
ated solvent use ‘ ‘

¢ reduction in required floor space
(eliminates need for drying ovens or
racks) ’ ‘

& increased throughput

¢ eclimination of ventilated storage of
sheets during oxidative drying

¢ can be used on web and sheetfed presses.

On the negative side, the following barriers
have been reported by screen printers us' g uv
curables: '

¢ performance is not always as good

(insufficient opacity and color matching)
¢ substrates with deeply textured surfaces
are not currently suitable for UV-
curables i
outdoor durability may be a problem
UV curables are brittle and finishing
operations like die cutting and molding
present problems
& asignificant capital investment is needed
for conversion to UV systems
¢ small printers may not experience the
increased production speed and ink cost/
coverage benefits due to shorter average
runs (Jendrucko et al, 1994)
& ink costs are often higher

* e

& recycling problems may Be 2ncount2red

TITN

with substrate printed with UV inks.

Electron Beam Curable (EBC)

EBC inks consist of low-molecular weight
polymers that react with a stream of electrons -
from a vacuum tube. These inks contain no
solvents, and do not cure until exposed to light:

~ and may therefore remain in ink fountains for

long periods of time, reducing clean-up needs.

The electrons drive the reaction, forming poly-
mers and setting the ink. Problems reported with
EBC inks include paper degradation and worker '
exposure to X-ray.

- Electron beam dryers use polymerization by
electron bombardment to dry liquid and pow-

. dered coatings. These dryers have high initial

costs and low to moderate operating costs. They
are sometimes used for higher gloss coatings and
metal decorating applications.

Vegetable Oil-Based Inks

Vegetable oil-based inks are used only in the

lithographic industry. Soybean oil inks can

replace 20 to 40 percent of petroleum based oils
in ink. The soybean oil replacement issaidto

. reduce volatile organic compound content by as

much as 80 percent. This advantage is somewhat
limited due to the continued use of solvents for
cleaning. The soybean oil inks are more expen-
sive than petroleum inks and require somewhat
longer drying times in non-heatset applications.
The drying times can be shortened by the instal-
lation of custom dryers or pOWer sprayers.

~ Benefits of soy oil-based inks are: VOC
emissions into the atmosphere can be reduced on
heatset presses because the VOC content of soy
oil-based ink is potentially lower than traditional
petroleum based inks (based on the percentage of
soy oil in the ink); press washes for soy oil-based
inks can be water/detergent types, thus reducing
or-eliminating the need for high VOC solvent
formulations; less paper waste from quicker
start-ups, as water and ink balance is reached
more easily; and spoilage during runs from color
or variation in tracking is minimized; quicker

. and more even ink coverage to the press bianket

is achieved. Soy oil-based inks have exceptional
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- or solvents of any kinds are mixed into 2
. waterbased system, the ink will curdle. Surface

rAnsTer DooCRrLEN, TURLMIZIRG platejscur,fj_m{ng.
Br:znter < tersiand darkar blacks.are produged. .

because sob atl-based wnks have greater color
‘retention than do tradi[ionalxpe'(roleum-based :

inks. The disadvantages are: longer drying time, -

ink sitting up on the paper, cost, and substituting

other chemicals fort the petroleum-based ink *
. processes requires ‘operator adjustment and '

training. ' '

| W&fer-Bdsed Inks .

Water-based inks, while more environmen-:

g ia,lly sound in that there is little need for petro-

leum-based solvents in the printing process, have
several problems associated with in-plant usage.
The most noticeable of these is the significant
:ncrease in chemical additives required. It will

' necessitate the training of workers in basic
~ chemistry and duting this period the likelihood

of costly mistakes.is high. If incorrect chemicals

tension of the water-based ink is high and
therefore reduces the transfer efficiency of the .
ink to substrate. Water-based ink also tends to

foam when pumps are running. Another ptbbl_em :

“with the water-based system is a somewhat
limited color choice. Water-based inks require
increased energy for drying and there are occa-
sional difficulties in ink spread. Paper curl and
shutting down of presses for.short periods of

_time for more frequent cleaning all contribute to .
the difficulties in using these inks. Another. .
disadvantage is that dried ink on the press and

_rollers can'be very difficult to remove. S

%

Water-based inks, however, do have several

advantages. They ‘are often classified as nonhaz-

ardous and no special air pollution control

~ equipment is required for emissions. Disposal
_costs are often reduced and these iriks are. less . -

toxic to-employees. -

‘The best ‘applic_ations'fpr'water-based inks

" are in flexographic printing, gravure printing, as

well as textile screen operations. Both low -
~solvent.and 100 percent water-based inks are .. .
" available. Non-VOC containing cleaners can also

be used. Inks may still contain hieavy metal

pigments that'may be required to be disposed of

~ as a hazardous waste, however substitutes for

* these inks are available and should e uwieu:

- cost of solvent recovery systems. -

_consideration to evaluate water-based ink

5 S o e

Testing of the ink waste should be done to
determine whether it needs to be classivf’ied as
hazardous or not. De-inking of material printed
with water-based inks may be difficult.,

Process changes will occur when using a .
water-based system compared to alcohol- and
solvent-based ink systems. There are manufac- -
turing tradeoffs that need to be evaluated when
using water-based systems-in comparison to the

!
Water-based ink syst’erhs may not allow tt{c

same press speeds to be maintained due to the
need for extra drying capacity: Because there are

'no solvents that evaporate and help dry the inks, -

the water-based inks must be heat-set and dried

‘in various types of ovens. Generally water-based

ink systems are run through ovens that are gas

.. fired, ré-circulating air ovens.

When présses have limited space available’
for expansion ‘or modification, the ability to dry -
the inks has a definite bearing on the press
output. Sometimes the press ovens can be’

_ ‘¢hanged and lengthened between the printing
_‘units to provide a longer drying time in the .

printing process. When the total length of 2
press is critical, ovens may be extended by going

* upwards over each printing unit. Gas ovens thai

cannot be ‘leﬁgthened to allow the substrate to
stay in the drying area longer may be modified.

" One method would be to add infrared dryersto -
_ the oven to help in the drying.process.‘ " Another

method might be to change the oven configura-
tion and baffle design to produce the maximum

drying capabilities of each oven.

’ Water-based inks are capable of receiving
various additives that assist ink drying, ink
holdout, ink laydown and printability on various.

_substrates. These additives are used by the press

crew in different ratios and formulas depending
on the desired finished product. Complete water-

based ink systems do not have the vapor recov-

ery concerns that the alcohcgl and solvent~based .
ink systems have. ' This might be a strong




swatzmy Prass peids aould be evaluated in the
complete eost of 2ach type of ik system.

Waterless Inks

Special lithographic presses ot re-fitted
presses are needed to run waterless inks and
special plates. exposure methods, and plate
handling techniges need to be employed when
waterless inks are used.

Waterless inks are high viscosity inks with
characteristics similar to petroléum based inks.
The major difference in-these ink systems is a
resin which produces high viscosity, but requires
exact temperature controls. The temperature
must be controlled with a three stage refrigera-:
tion unit. A waterless system requires a high
initial capital investment and careful monitoring
during operations. ‘ ‘

If the printer has an experienced press
operator willing to learn about proper mixing of
ink with dryers, ink could be purchased without
incorporated dryers: Dryers can then be added
by the printer only as needed. Purchasing inks
without dryers and adding them when the color is
mixed will reduce the amount of waste skins.

Operator experience can also be a factor in
the success of waste reduction. An inexperi-
enced press operator will often mix more colors
than necessary to achieve the desired specialty
color. For a new employee, using a digital scale
whenever measuring ink will improve accuracy.
Planning ahead and using the fewest mixing
colors will reduce the amount of waste skins
needing disposal.

Once the ink has been mixed, the use of an
anti-oxidant spray will prevent ink skinning in
the fountain. These substances are physical
bacriers to oxygen, and inhibit the drying reac-
tion. Once the press is running, the anti-oxidant
“burns off” on the ink roller, greatly reducing or
eliminating its effect. The inks can then dry on
the substrate. A potential drawback is the same
ink in the fountain may be wasted during start-up
because it'doesn't perform as well a non-treated
ink.

Cleanup

Care should be taken to not use more solvent

than is necessary—only the bare minimurm,
needed to do the job should be used. Reuse the

solvent if possible. The reuse of inks and
solvents not only prevent pollution through
effective use of resources and materials, but can
reduce costs. Depending on the job, if solvents
are needed to clean press parts, consider using
recovered solvents. Solvent tanks and containers
should be kept closed to prevent evaporation and
emissions. ‘

Changing from high VOC content cleaning
compounds to compounds with low or no VOCs
will reduce air emissions. For short print runs,
more VOCs are usually released from evaporat-
ing press cleaners than from the inks themselves.

| Segregating and reusing solvent will extend the

life of these materials. Installing an on-site

- solvent distillation unit for solvent recovery can

stretch the useful life of the solvent even further.
Such a unit may need appropriate permits as well
as trained personnel and a capial investment. It is
also recommended that aerosol products be
replaced with manual pump bottles, especially if
the product can be bought in bulk and small
containers refilled.

Several simple procedures can reduce the
quantity of solvent used for press-side cleaning
and the associated VOC emissions:

¢ Minimize the solvent applied to a rag by
using plunger cans or squeeze bottles,

¢ Use press wipes as long as possible
before discarding. Use soiled wipes for
the initial pass and clean ones for the
last. '

¢ Store used solvent-contaminated rags in
sealed, fireproof containers labeled
«contaminated shop towels” to avoid
solvent evaporation and a safety hazard,

Another alternative may be the use of low
vapor pressure solvents. While they may havea
high VOC content, they evaporate at such a low
rate that less solvent is used.
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" 2grs ‘Mashers T -
- Ifparts w ashers dre used to perform mainte-
nance on press parts, use solvents not character-
ized as hazardous (ignitability: flash/point < 140
E:.or that are not listed wastes when spent. )
Install a-filtering mechanism in the parts washer
~to extend the life of the solvent. A'solvent still
. may be an option to reduce the waste and re-
cover/reuse the solvent for the parts washer. '

T

© Rudolph. AC, 1991, "UV-Flewwstal ™
'TAPPI Proceadings Polymers. Laminations &
Coatings Conference 1991, ' '

Ay

Annotated Bibliography -
' Campbell, ME. and WM. Glenn. 1982

“Printing”‘ in Prbﬁi from Pollution Prevention: ..
. A guide to Industrial Waste Reduction and

*Recycling. Pp. 201-217. .

_POS"pI‘.‘ESS : . This chapter, which-is part ofa larger
o o o - document, gives an overview of the printing
Finishing operations may include final ' " industry and the processes involved in the .

©trimming, die cutting, folding, collating, binding, -

. laminating, embossing, and assembling opera- -
tions. Binding methods including stitching:
- (stapling), gluing, and mechanical binding. The

- primary wastes are binding and larninating
chemnicals, and scrap paper (Price, 1994).." .

~ References Used :
" Cross, L. 1989. “Ink Waste Disposal,”
- Graphic Arts Monthly 61: 118—120. '

" Department of Defense. April 1995. “Recy-

" cling Photo/X-ray Processing and Printing

Wastes,” Department of Defense Pollution
Prevention Technical Library. S
: Jendrﬁcko, RJ., Cole‘ma.n,“’f N, and Tho-

. mas, T.M. 1994.“Waste Reduction Manual for

'Lithographic and Screen Printers,” Uniyer‘si‘tj' of

- Tennessee, August 1994.

" Legnetti, P. 1992. “Success stories in ink,
paint and plastics applications.” First annual” .
. Conference for Southern States on Hazardous

Waste Minimization and Environmental Regula-

tions, Sept. 22-24, 1992.

Massachusetts OTA. 1994. “Toxics Use
Reduction Success Story: Deluxe’s Solvent-Free
Printing System,” Office of Technical Assis-
tance, Executive Office of Environmental -
Affaics, Commonwealth of Massachusetts, 4 p,

. Price, R.L. 1994. “Printing and Publishing
Industry Pollution Preventio and Recycling. -
Center for Hazardous Material Research
- (CHMR) 530-4296-000. .

~ printing. Pollution prevention opportunities
discussed include general housekeeping and
_process control, conserving photosensitive
materials, platemaking, inks (types, wastes, and
curing), and dirty rag recycling. Brief case
studies are included for many of the pollution
 prevention opportunities discussed. '

Legnetti, P. 1992. Sucess stories in ink,
paint and plastics applications., First annual -
Conference for Southem States on Hazardous
‘Waste Minimization and Environmental Regula-
tions, Sept. 22-24, 1992. , o
. This article discusses the progress that has
been made in developing environmentally - .
“acceptable pigments. Replacemehts forlead’
" chromate, barium, and cadmium are listed. -

Lewis, B. 1994. The Absence of Waste and
Beyond. FLEXO p.19-22 .. ‘
~ Thisarticle focuses on the advances in the
. printing industry and how business and manufag- .
turing principles such ‘as just-in-time and total
~ quality management.are being adopted into the
industry. - BN ' ' e

- Alternatives to Petroletim-'and Solvent-
Based Inks. -1994.. Fact Sheet 6. Massachusetts
Toxics Use Reduction Institute. * L

This fact sheet covers all the substitute inks
" available for lithographic, flexographic and
gravure printing, including radiation-curable,

. vegetable oil, and water-based inks. Tt includes a

very comprehensive table that gives the applica-
_ tions, benefits, operational advantages and
disadvamages,'cbst, product quality, and limita-
tions for each alternative. - E ’

23

e ——————




N re. T Leews Electrotechnelogies Cures
[pks and Coaungs i 4 New Light EPRI Journal
Dec 1994.p. 2429,

This arucle covers applications for ultravio-
et and electron beam curing for specially
formulated inks and coatings. and focuses on
replacing gas-fired convection drying ovens with
these electrotechnologies to achieve gains in
productivity, environmental compliance, and
save energy. -

Price. R.L. 1994, Printing & publishing
industry pollution prevention and recycling.
Center for Hazardous Material Research
(CHMR) 530-4296-000.

Student manual prepared for the Illinois
Environmental Protection Agency. This manual
gives the history of the printing industry, and
statistics about Illinois printing establishments.
Each of the printing processes are explained and
diagramed. The common pollution prevention
and waste reduction opportunities are explained.

Rudolph, A.C. 1991. UV-Flexo et al.
TAPPI Proceedings Polymers, Laminations &
Coatings Conference 1991.

Advances in inks, and curing and printing
processes have facilitated the break through of
UV-curing technologies. The process of UV-
curing, along with its advantages and constraints
are discussed. :

Stowe, Richard W. 1991. Ultraviolet curing ~

and recent advances. Polymers, Laminations &

Coatings Conference. TAPPI Proceedings 1991:.

9-15.

The basics of UV curing are presented, along
with recent advances in the development of UV
materials in flexographic printing and silicone
release coatings cured with UV lamps.

US EPA. 1990. Printing and Allied Indus-

tries. EPA/530-SW-90-027. 4 pgs.

~ Thisis a short document that lists materials
used. including the chemical comiponents, and
hazardous wastes that are potentially generated
for each of the processes part of the typical
printing operation. Readers are referred to the
RCRA/Superfund Hotline for further informa-
tion. :

LS EPA. 1990. Guide to Pollutien Praved-.
tion: The Commercial Printing Industry. Office
of Research and Development. EPA/625/7-90/

- 008.

This document gives an overview of the
commercial printing industry and waste minimi-
zation assessinent procedures and methods.
Waste minimization assessment worksheets are
given, along with case studies; and a listing of
organizations/agencies that can provied further
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Pﬂaces to Look for Wuste Reduchon
~ inthe Prmhng lndustry

Good Housekeeplng

.1,;' . ) i =

"o ‘keep hczordous wosfes segregcted from nonhczordous wostes and nonhozcrdous from '
ecch other to increase oppor’tunmes for recycling oo

e do not allow personcl caches of hczardous materials {e.g.. clehr{up. solvenis) and establish
sc’relhte accumulation pomts for hczcrdous waste e “ S

. check for and repcnr all lecks and spulls from eqmpment
» keep shop clecn cnd orderiy to prevent. accidents and spills -

. use spigots. or pumps when dxspensxng new materials and funnels when transferring wastes’
to storage containers to reduce sp:lls, keep lids, bunges, and cans closed

‘. mcmtcxn spill kits cnd mstrud all personnel on thexr loccmon and proper use

. cons:der secondcry contcxnment where cppropncte ,

i

Waste Accounﬁng

. collect cccurcte dctc on waste cnd em|ssnons generahon from euch source/press
. estcbhsh cccountobnlﬂy for waste generahon and prowde mcenhves for reduction

. owde feedbock on waste reduchon performance to employe_es

'_lni)eniory" o R . S S

. order cnd moncge mctenals to mmlrmze products going out of date and becoming a waste’
“e  use ”flrst in, first out” inventory pohcy ‘ ’ _
e 'centrchze responslbahty for siormg and dlsfnbutmg solvents R .
e use returnable contamers and returncable plcshc or wood pallets and buck totes

+ require that all potenhol!y hozardous product samples be pre-approved and require vendor
o to tcke unused porhon back. : : ' : -

. matenals with explred shelf life should be tesfed for effechveness before d|sccrd|ng

. mctencls should be mspeded ‘when received and off-s pecxfxcahon 'or damaged mctencls
_returned immediately to the mcnufudurer or supplier

o store inks qccordmg to manufacturer dwedxons to preVent skmmng and drymg ond m iocc- s
' fions that will preserve shelf life .

+ order motenols in bulk containers thot are returned to the suppher for reﬁlhng, |f prachccl

. keep lids on containers to reduce evcporuﬂon or spc\lcge and to prevent contammchon with
water, dirt or other materials
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Photochemicals

nstall floating lids to exclude air and reduce evaporation and contamination. This can

‘doub!e the life of the solution.

fo reduce the amount of oxidation of developer solution add glass marbles to bring the

liquid level up to the brim each time the liquid is used. This will extend the chemical’s useful
life and the life of the bath.

extend lives of phéto and film dle‘;/ﬂélop“{ing‘ ‘baths by adding replenishers'chd regenerators
(detailed description in Jendrucko, 1994)

reclaim and recycle silver from wastewater

keep sensitive process baths covered to prolong potency
squeegee chemicals from films or plates to minimize ¢ross contamination

use squeegees to wipe off excess liquid from film ond paper in non-automated or fray
developing operations ‘ v :

increase use of electronic imaging when practical
recycle used photographic film and paper

always follow the recommended storage conditions for photoprocessing chemicdls and film
to increase shelf life ’ '

use countercurrent rinsing fo reduce process solution contamination and water usage {i.e. -
using dirty solvent for initial cleaning and clean solvent for final cleaning) also in
photoprocessing '

-

Platemaking

use presensitized plates that are proéessed with water or bimetallic plcféﬁ if chemistry is
recycled -

use laser plate-making with an electronic imaging system
eliminate once-through cooling water for .compressors by reuse/recycling

reduce drag-in of contaminants, reduce drag-out of sblutions by adding d}ipbo;irds and
extending drip time ' ,

use nonhazardous developers and finishers

increase use of direct-to-plate technologies that allow preparation of plates from computer
images without intermediate steps, i.e., replace the current image-making operation with a
“computerized electronic prepress system’ for type-setting and copy preparation

sell used and damaged plates to an ‘aluminum recycler

Alternative Materials

.

use inks that reduce VOC emissions: €., vegetcbie-}:osed; water-based; ultraviolet; and
electron beam drying where applicable .
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o switch torink with pi gments fhcf do not contain ho‘icrdou‘s heavy metals

- . . . ST

. ellmnncte or reduce clcohol in fountcm soluhons N

Hooe consrder using wcteriess offse’r prmtmg, nc possrble for the pcrhculor prmhng process
AL use non hczcrdous, low- or no-VOC soluhons to cieon equrpmenf o -

- e use qlferncmve fountain soluhons in hrhogrcphlc prlnhng (Iow or no- -IPA)

\ - ' }

. . E—

-~ “Prmtmg A ‘: BT

e use standard sequence on process colors to minimize color changes on presses, i.e., sched-

~ ule production of the lrghtest co|or botch flrst S0 fhot cleaning rinses can be used for subse-
quent batches

s

4 ‘e tun similar jobs bcck fo bcck to reduce wosfe generotlon betv{ee'n cleanup and start of the.
: ‘ ‘ .nex? run : ' Co

o . fill ink fountains only enough for a porhculor run or shrﬂ' Return all unemulsnfred inks o fhexr
~containers. Install automatic ink levelers to keep mk fountoms at ?heur ophmal Ievel for good
! prmt quality in large: web presses ' . :

.+ dedicate one press “for inks with hozordous plgments or solvents

. dedrcote presses for specxf' c mk colors, 1f feasible *

. improve quohty confrol to. reduce re;eds

+ improve accuracy of counhng meihods, reducing excess: quantities prinfed fo accomodate .
moccurccy B ' ' C

. use web break detectors and ouiomotlc splicers :
. use refngerohve coohng to reduce evaporohve |osses of fountom soluhon S L R

. reuse waste paper or collect for recyclrng (if sheeifed print on other srde) A

o . cleon ink fountains only when changing colors or when the ink mlghf dry out befween runs to .
"~ reduce waste ink generation. Fountains can be leﬁ with- mk overnnght if sproyed with specrol
non-drying anti- sklnmng motenols

A

e use so!vent hoods to- recapture solveni losses from presses

* recover solvents with on on-site distillation unit - ‘
Cleanup SUCEEETE. ' o o
.. -segregote and recover spent solvent occordmg to color and fype of ink. Reuse to thin future
" batches of the same ink , o : .

» use dry cmd non-solvent’ cleomng procedures when feasible -

e use cutomchc blanket woshes T o ST '

-} e use high-pressure woshmg equipment to reduce orr\ouniﬁof waste water generated in screen '
L o "+ printing ' ‘ ; T ,
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+ rprove sperating practices for efficient press clean-up
e use c'oth towels which can be cleaned and reused ‘, ' T

i « reduce clean up waste by cleaning ink fountains only after a color change, if you are runni;'\g
| color sequencing (light to dark) you shouldn’t have to clean the fountain

o wring or centrifuge used cloths to recover solvent before laundering and reuse solvent in
parts washers or for additional press cleaning '

+ squeeze excess solvent out of used towels. Collect and reuse the liquid fok initial cleanup with
dirty rags, followed by clean solvent on clean rags for final cleanup

« avoid soaking cloths in solvent; use plunger or squeeze bottle to dampen cloth with only what
is necessary to complete the task :

+ utilize parts washing equipment with recirculating solvent as an alternative to towels for
'~ cleaning the trays that collect the salvent and inks below each press roller.

« a stream of solvent can be used to wash ink waste to one end of the tray where a hole fitted
with a hose allows solvent to drain into a container, which can then easily be transferred to
the storage drum. ‘ ‘

« use cleanup solution with lower VOC content and lower vapor pressure

+ provide marked, accessible containefs for segregated collection of used solvents, if feasible

« use an on-site distillation unit for solvent recovery

. use less toxic cleaning solvents or detergent solutions instead of solvents

. avoid cross-contamination of cleaners

+ set up an in-house dirty rag cleaning operation if quantity of rags warrants, or send out to

approved industrial laundries, if available : .

s+ squeegee excess ink off equipment b are cleaning

+ uUsé squeegees to wipe off excess liquia in a non-autémated film processing system and b i
minimize process bath contamination. This prolongs bath life, reduces the amount of
replenisher chemicals required, and makes the bath more easily recycled.

« increase cleaning efficiency by mdinioining press clean-up equipment

+ save old inks and consider reusing as house colors

. Waste Inks

+ carefully label and store special-order colors for future reuse

« mix to make black ink for internal or external use ‘

+ recycle after processi'ng

« donate for reuse by printing schools or others

- « control inventory and buy only as huch ink as needed for the near future

+ scrape or drain ink and mixing containers before disposal

+ remove ink from stir sticks, adhesive tape and screen using g scraper or spatula instead of J

: ‘28 ﬂ
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using solvent ond shop towels Re’rurn excess ink to the or|g|n01 or wc:ste container. Use
- reusable stainiess steel, plashc vs. wooden stir shcks Wooden stir sticks ccn cbsorb cddmves

and solvents and degrude mk quohty if left sitting in cans of ink.’
. return excess mk to supplxer whenever posmbie

. 1 } o . . LT
|

Finishing‘

e .use water-based edhesives‘rcther than solver'it-bcsed i approprigte

mmtmlze coc’nngs and cdhesnves that hinder- recyclmg

ctmg properly s:zed poper and recycle waste pcper cmd ccrdboord

.
0.'l reduce pcper use by sele

e Use mechcmccl bmdmg methods mstead of glues or adhesives, if appropncte

1
N
|

- List foth‘ereideds below for future refe}'énce
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- 5 tithography _

| ‘ Lithdgraphy dominates th,e‘U.S. pfinti.ﬁg

. percent of all conventionally printed materials.

©° tion.

Overview

industry. accounting for as much as 50 '

Approximately 85 percent of these printers
employ fewer than 20 people. There are two -

s

types of =1'1thographic printing: sheetfed and“web.

 Sheetfed presses run individual sheets of paper
~ through the press, while web presses feed paper

continuously from a large rpll and can use either
heatset or nonheatset inks. Once the image is . -
printed onto the substrate, the paper is either fed.

,_back onto a roll or cut and/or trimmed into

specific shapes and sizes. Web’ 1ith9gra‘phy is
designed to print large jobs and is used for -
newspapers, books, catalogs, periodicals, adver-
tising and business forms.’ Sheetfed lithography

is used mostly for short runs ‘of books, periodi- .

cals, posters, advertising flyers, brochures,
greeting cards, packaging and fine art reproduc-’

7

Preventing pollution at the source may be . -

- achievable at each production step used in

lithographic printing. To begin evaluating and
implementing pollution prevention opportunities
within the printing process, principal input
‘materials and processes need to be outlined. The
principal materials used in lithographic printing
are inks and paper substrates (Figure 6). Addi-

" tional input materials are photographic films,

photoprocessing chemicals (developers, fixers,.

" wash baths, reducers and intensifiers), printing
. plates, plate processing chemicals, fountain

solutions, cleaning solvents, correction fluids,
rags and water. A

- The lithographic process can be divided into E

four major steps: prepress, makeready, press,
and post press. Prepress operations involve a
series of steps for which artwork or design for
the ptinted image is converted onto an image’
carrier--the printing plate. During this step raw

fnaterials such as photoprocessing chemicals and

solutions are used. This process continues to

_* change as digital prepress, with co'mpute;

, - .

transfer of digitized images, replaces much of the

*  photographic procéss and related wastes.

Makeready are the steps taken to prepare the
press to print. This involves attaching printing

* plates to the press: adding ink and fountain_
solutions to-each print unit; testing the press to

‘make sure the image is aligned properly (regis-
tration); and, printing according to customer
specifications. While essential, paper,-inks and
solvents used during makeready are basically all
waste. Anything done to reduce makeready ’
saves time, money and reduces waste. - ‘

_The press step is the actual printing operation

in which inks, cleaning solvents and substrates
are used (Figure 7). ’ ' o

Postpress involves any finishing work
performed to the printed product. This includes
any cutting, trimming, binding by gluing or -
stitching, and final packaging. This step may use
large amounts of binding and/or tape and adhe-

~ sives when producing books, directories, and -

pads. A specific look at each step in lithographic

_ printing process follows. *

‘Prepress
Prepress includes allithe"ste;ps involved in
getting the printing plates ready to be mounted-
on the press. In the image processing step, the
material to be printed, whether a ";améré—rgady'.’ ”

" paper copy or an electronic version, is converted

to film images. Pollution prevention for this step g
involves techniques and technologies used in

‘photo processing operations. Wastes generated

from image processing include empty containers,
used film packages, used film, outdated materials
and chemicals, spent fixer solution <ontaining
silver, spent developer solution, and waste finse
waters. Color separations for the four primary
colors (yellow, magenta, cyan and black) are also

-done in the prepress stage.
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‘Da‘rripénin:g ‘l'hrk‘ rollers

“rollers
Fountain
solution~

- cylinder

Sheet transfer
‘cylinder T

D O
S3S

) ,Plat;evcylinlder‘

P
| e
- BT
- Blanket cylinder .
N . . ) ‘i “ C

QO Q,

image |

~ Figure 7. Principle of Offset aLii’rhogrophy': ,

Most printing operations begin with artwork -
and/or text. The “camera-ready” is the final copy"

“of the rnaterials from which the printer will make
" the film used to image the printing plates. Prior

to the use of electronic desktop publishing, these -

_ camera-readies involved gluing or waxing the
back of the art and text to another sheet of paper.

.This board was then photographed. If any errors
wére detected after this step, the board would be
corrected and re-shot. This process is still in use,
“but is being replaced by electronic imagiqg;

Electronic imaging allows text to be edited
and digitally manipulated on a computer screen -
"to also reduce waste generation in the prepress
* stage. The image is scanned or created with

. digital cameras. The cameras digitize the image -

and then send it to a computer for editing. After
correction, the master copy is saved to a disk file.
Color separations can also be prepared electroni-
" cally, This reduces or eliminates the need to
photograph,; edit, re-shoot, and repeat photo

processing. The advantage is the elimination of a

labor intensive and time intensive process
involved in the. manual layout and color separa-
tion for the film. Once the film has been devel-
oped and proofed (checked for accuracy) itis '
sent to the plate making operation. o

'Photo Processing

) As previbusly noted, li'thogvra'phiyc printing
" employs photography. for the reproduction of “

SO/
SO/ Pprinted

“artwork and/or copy. The ‘materials used include
paper, plastic film or emulsion. Emiulsions are
usually composed of silver halide salts, including

~ silver chloride, silver bromide, and silver iodide.

One of the major areas for waste reduction in -~
the printing process focuses on photographic
- chemistry management. The three separate
- processes of photo processing include develop- - )
. ing, fixing, and washing. Many methods exist to
. better manage the raw r'naterial‘s;used,'lréclaim
valuable raw materials from the process such as
silver, and to extend the life of the chemical
baths. Additional help for assisting printers.in -
reducing waste in their photo processing labs can
" be obtained from vendors. New prepress pro- o
cesses are regularly being brought to the market.
Some printers are installing aiitomated recirculat-’
ing silver recovery (fixer), water recovery and
chemical replenishment systems. =

. Plfoofs‘, .

o Proofs are made from the film producedin - - .
" the initial photo processing step described above,
" to compare the press image to the customer
. ‘approved artwork. and act as a final check prior
to making the printing plates. The proof will
show whether all images are in line (registered),
~ “whether the color is right, and how the final
printed image will appear. Most proofing is now
- done electronically. All major prepress manufac-
turers produce proofing systems that come in’




Coent e

PEER)
i e

& =awar aguRCus-based madels.
P ar2 made Helause the platemaking step
will affect tone reproducuen. Proafs are also
used to check camera and scanner separations
and correction in color printing.

Plates

There are a number of different type plates
used in lithographic printing: photomechanical,
electrostatic, bimetallic, relief, paper, and
polymer plates. Photomechanical surface plates
are most common. They are made from thin
anodized or grained aluminum coated with a
light-sensitive material. The most common plate
coatings are diazo compounds and photopolymer
resins, although asphalt, shellac, gum arabic, and
polyvinyl alcohol are also used. An image
transparency is placed over the sensitized plate.
Then a framed glass sheet is placed over the
transparency and a vacuum is applied to pull
them tightly together. The plate is exposed to
ultraviolet light, which passes through the
transparency and hardens the coating on the plate
to make it insoluble to water or other solvents
(Jendrucko, 1995).

The next step in the platemaking process is
developing. Plates can be additive or subtractive.
Additive plates are developed using a one step
emulsion developer that contains an oleophilic
resin. This is used to make the hardene< -nage
areas receptive to ink. Subtractive plates ssually
have an oleophiﬁc resin included in the coating
or applied over the coating as a lacquer. When
the plate is placed in the developer solution, the
non-coated image area dissolves. The image
carrying plates accept ink from a roller and
transfer this image to a rubber blanket. The
blanket. in turn, transfers the image to the
substrate-thus, offset printing.

Electrostatic plates are non-metallic paper’
plates and are made using the same process as
making office copies. The plate is coated with a
photoconductor, which is ionized by an electro-
photographic camera. The charged paperis
exposed to the reflection of light from the image

~ orcopy to be reproduced. The white areas of the
image reflect light to the plate, which causes a
dissipation of the charge on the image areas. The
dark areas of the image absorb light, which

areas of the plate. Tener. which i attracted 1o W
charged areas. ﬁs”a‘ppliéd to the plates and torms
a visible image. During press operation. the torer

attracts ink and the white areas are water recep-

- tive (Jendmckb. 1995):

Photomechanical plaie making is the most

" common method used in lithography. The plates -

are coated with a photosensitive emulsion that
changes chemical properties after being exposed
to light. The exposed area, hardens, becoming

!

‘hydrophobic repelling the water-based fountain

solution and being receptive to ink.

After the photographic emulsion has been
exposed it must be developed. In developing the
plate, the unexposed areas are hydrophilic
(attracts water in the fountain solution) and
become water receptive but repel the oil-based '
ink. : '

Printers should work closely with chemical
vendors and ask them to supply nonhazardous
materials and inform them about any new:
products that are less toxic to replace currently
used materials. '

One of the recent technologies used in
lithographic printing includes moving away from
solvent-based plate developing systems. Switch-
ing to aqueous developed plates causes little .
disruption to the plate processing system of
printing operations (Kasper, date. unknown).
Optimum performance is achieved by keeping
the liquid-volumes up to the recommended level
and closely monitoring the developer. The price
these systems are similar to other high-quality
plates, and chemistry costs are less because there
is only one developing chemistry and no
replenisher. Glass marbles can be used to bring
liquid levels of process chemicals to the brim _
each time the liquid is used, which extends the
chemical’s life by minimizing contact with v
oxygen (Price, 1994). This technique can also be
used for film developing chemicals.

Plastic or photopolymer and electrostatic

plates are all alternative plate types. Information

on alternative plate materials can be obtained
from printing trade associations as well as

causes the electrostatic charge to remain on these -
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»2OGICS Changing 0 4 c'omputer‘-tof‘—pr;:ss pﬁnt
e |;onmc‘nt mas eliminate the he‘eél qu;'pla'te
chemistry totally, but this technology is cur-
rently expensive and may not be applicable to’
all types of printing. o

Press

. During makeready, printing plates are .
~ attached to the cylinder. Printing occurs when

the plate rotates so that the non-image areas can B

be treated with an ink-repelling fountain/
dampening solution. The plate is then coated
with the ink, which adheres to areas of the plate
- that contain the image. As the cylinder rotates,
the image is transferred to the substrate via the
_impression or blanket cylinder. The press is then
fine-tuned to ensure registration and ink density
are accurate and identical on all copies coming-
off the press. A final check for acceptability '
. usually occurs, then the press rurr begins.
‘Although an essential step, everything generated
'in makeready is waste. Finding ways to reduce
makeready yields multiple benefits by saving -
waste paper, chemicals and time which in turn_

results in less waste disposal costs and money -

y

- saved. - Y -

‘A strict quality control program will help '
eliminate waste by.cor‘recting‘problems as they
arise. It is helpful to include in this program a .
process where periodic “press checks” are T
performed by an unbiased party to verify the
quality of the product during a press run. The
majority of the techniques available to printers

_ to reduce waste at the press can be classified as

good housekeeping and material substitution. -
- Figure 6 shows a typical lithographic press
roller arrangement. .- o o

The printing procéés itself produces scrap

paper, waste ink, cleaning solvents which result

'in VOC emissions as does the ink drying
- process. According to one study on VOC
" emissions, the average VOC emission at three
offset printing shops was 2 tons per year. In
" lithography, a majority of the VOCs from the
“ink stays with the product. With non-heat set-
_inks, approximately 95 percent of the VOCs -
from the'ink stays with the product, while in .
heat set inks approximately 60 percent remains.

Materials Substitution

e - o “Inks
.. Ink substitutions for the ‘standard petroleurt-
based inks are now available in the form of:

ultraviolet-curable‘ or elgctron beam inks. and
vegetable-based inks, including soy oil-based

- .in‘ks.vCusto'mer requirements can dictate the type.
‘of ink used. ' - ' :

~ Fountain Solution

- Isopropyl alcohol (IPA), added to the foun-

 tain solution at a rate of 2 to 15 percent, has been .

the most common additive used in fountain
solutions and holds the distinction of being one
of the main contributors to VOC emissions from

lithographic printing facilities. Refrigeration of =~

the fountain solution is usually used to reduce the
evaporation of the IPA. Switching to an alterna- o
tive fountain solution with lower or no VOCs is a
good pollution prevention option. Typically low

or no VOC fountain solutions cost more based on

“volume because the cost to produce these prod-
ucts is significantly greater compared to IPA.

Due to stringent federal air quality standards the
use pf these alternative products is beginning to
increase. Additionally, due to permitting and

_recordkeeping requirements, no VOC fountains
_ solution may prove (o be more cost effective in
~_the long-term. o -

‘In lithographic 'pﬁntihg, alcohol substitutes,

such as glycol ethers, can be used in some

dampening systems. These substitutes reduce T

the surface tension of the fountain solution but o
have a more complex chemical structure and o
higher boiling point than the alcohol dampeners.

To determine if a substitute is applicable it is -

important to consider the ink, press type, paper,

' type of dampening system, and printing con-
straints. This is one of the gas_iest waysto

minimize emissions.

" Of concern with determining the substitutes

‘compatibility and performance with the fountain
solutions are the temperature, pH, and conductiv-'
‘ity. The conductivity of the incoming water

affects the performance of the alcohol substitute.
An automatic mixing system will accurately mix -

-fountain solution to the proper concenttation and

can somewhat reduce risks of problems from

" varying conductivity. Hard water‘causes calcium

35

e ——————
————————




Jeposity And reqddes A sddittonal water soften-
g s sem. Thi problem was formerly masked
when using an alcohel fountain solution. Some
large operations have chosen Jeionizing units ot
reverse osmosis to remove salts. minerals and
organic matter which would affect the perfor-

* mance of the alcohol substitute. Water tempera-
wre will now affect the viscosity of the substitute
and therefore the ink transferability. '

Alcohol substitutes also have a foaming
problem. This problem can be eliminated by use
of a foam free recirculating system which
mechanically eliminates foam rather than
chemical anti-foaming agents. Adding filters to
_ the recirculating units will remove contamination
and ink residue, effectively extending the life of
the solution. Evaporation of the mixture can be
reduced by the installation of a refrigeration unit.
However, ink viscosity could be increased with a
cooled sump, which may effect the printing
performance. Any changes implemented will
have to go through a wshake-down™ period of
trial and error until the best working conditions
are determined. The roller condition and durom-
eter (hard/soft) will become much more impor-
tant. ‘

Cleaning Solutions

Cleaning of the press occurs meost often
during make-ready as adjustments are mzo2 to
the press and plates, during the actual prz.. .UM,
between press runs, and at the end of the day
(shut down). The frequency of press washes
depends on many factors including paper dust
and dried ink accumulation, the quality of the
paper, and the habits of the particular press
operator. Ink rollers and plates are typically '
cleaned in place with a solvent. Residual ink is
dissolved in the solvent and scraped from the
roller with a blade. The resulting solvent/ink
waste is collected in a tray. Blankets are cleaned
during and following a run or after a color
change. Most blanket cleaning is done with
solvent wetted rags. Common cleaning solvents
include methanol, toluene, and trichloroethane,
while naptha, methylene chloride, and a variety
of specially formulated solvent blends may be
used (Jendrucko, 1995).

For larger presses, installing automatic
blanket washers can increase press efficiency and

’

safety. The blankets canbe cleaned during 1

© press run rather than stopping the press and using-

manual cleaning methods. Due to speed of
cleaning there are fewer wasted impressions

' (paper) and less cleaning solution used. Worker

safety is improved through less exposure to
moving equipment, air emissions, and harsh
cleaning compounds. ;

Parts Wosf‘n'ng

Any parts washer at the printing facility may
have the ability to be retrofitted orreplaced with
units ‘containing filters to extend the life of the
solvent. One type of parts washer now on the

‘market utilizes a cyclone type filter that removes

the solids and then recirculates the solvent.
Alternative cleaning solvents are available as
well. Many products such as d-limonine based
compounds will work just as well as petroleum-
based solvents. They are less harmful to workers,
emit less VOCs into the air and can be disposed
of as non-hazardous waste. However, they emit a
citrus smell to which workers will need to
become accustomed. When leasing parts wash-
ing units ask the supplier about how the solvent
is treated/recovered and what options are avail-
able. : o

Post Press

Wastes generated from the finishing process
include waste paper and VOC emissions, con-
taminated or spitled materials such as glue and
laminates. Waste paper is created from trimming,
off spec product and printing overruns.
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generating practices, provides real life examples .

with case studies.

“pollution Prevention: Strategies for the
Printing Industry,” Center for Hazardous Materi-
als Research Factsheet, n.d.

Has very general information on pollution
prevention and list options for paper, waste ‘
lubricating fluids for machinery, waste chemi-
cals. equipment cleaning wastes, and process
wastewaters. ~

wWater, Water Everywhere...But Not a Drop
in the Ink." Graphic Arts Monthly, November
1991. '

The article details the conversion ofa
company to waterless offset lithography.

“The Seminal Soybean,” Graphic Arts
Monthly, November 1991.

Article contains information on soy-based
inks. examples from companies who have
switched from petroleum based inks, procedures
needed to get soy oil seal.

Chuang, J.C., D.A. Burgoon, B.E. Buxton,
S.C. Liao, and G.M. Sverdrup. “Ink Oil Loss is
Sheet-Fed Lithographic Printing” Battelle,
March 1993.

In-depth scientfic report determining fraction
of ink oils lost from ink during printing process

and ink loss from sheetfed lithographic prints .
during storage. ‘

Cross, Lisa*Ink Waste Disposal.” Graphic
Arts Monthly, vol. 61, May 1989.

Lists current options for ink waste disposal
and alternatives to disposal through waste
minimization techniques.

Cross, Lisa “Litho Plates Get Eco Friendly,”
Graphic Arts Monthly, May 1993. ,

Discusses new governmental regulations due
to Clean Air Act Amendments of 1990 and how '
some printers have switched from solvent-based
plates to aqueous-based plate systems. Provides
good overview on wastewater treatment plant
operations with respect to printers.

Erhan, Sevim Z. and M.O. Bagby “Vegetable
Oil-Based Vehicles, News Ink Formulation and
Their Properties,” 1992 Proceedings of the
Technical Association of the Graphic Arts, pgs.
409-425. -

~ Technical article on vegetable oil-based
printing ink vehicles. In-depth information on the
chemical and physical properties of inks pro-
duced in this study.

Gavaskar, A.R., R.F. Olfenbuttel, and LA,
Jones. “On-site Waste Ink Recycling,” US EPA
RREL, EPA/600/SR-92/251, February 1993.

Good example of process modification to
recycle waste ink, specific to newspaper presses.

Gilbertson, T.J. “Mixing Water with Electri-
cal Energy: Successful Printing with Water-
based inks,” 1991 Polymers, Laminations &
Coatings Conference.

* Technical paper on developing successful
water-based printing operations. ’

Hultquist, S.R. “Overall Waste Disposal
Management,” 1993 Proceedings of the Techni-
cal Association of the Graphic Arts, pgs. 511-

525.

This article is a regulatory overview that lists
current techniques available for disposal of
common waste streams. Contains lots of infor-
mation on federal regulation and compliance

‘issues.
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Johas, David'R. " Environmentally Safe

Feuntain Selutions tor the Printing Industries™ in . o

Luiovanve Clean Technologies Case Studies” :
Secondy Year Project Report. US EPA, Office of
Research and Development. EPA/600/R-94/169," |
pr202-214. . o E
Report details methodology behind the
development of a fountain solution for offset °
“web presses with high speed printing and other
sheet-fed presses that eliminates isopropyl.
_alcohol and mineral acids; includes demostration
procedure, evaluation parameters, performance
results, and incentives :de'barriers to using this
" solution, R .

“ Telschow, Roger. “Reducing Heavy Metal
Content in Offset Printing Inks” in Iniovative
Clean Technologies Case Studies Second Year .
Project Report. US EPA, Office of Research and’
Development. EPA/600/R-94/169, p. 117-125.

" This report details the methodology behind 5
~ development of a printing ink with reduced =
“heavy metal content for sheet-fed lithography:

includes performance results from test press -
* runs, cost/benefit analysis, and incentives and
‘barriers to using this ink. : '

. Toth, Deborah. *Waterless Web: Steady. Not
Spectacular” Graphics Art Monthly, May 1996,
~pp. 61-62. - A ' o
A review article about the current state of .
waterless web, with information on the plate
" producer, Toray. Also opinions from printers "
using waterless web are presented. ' '

Wadden, R A., P.A, Scheff, LE. Franke, |
L.M. Conroy, and C.B. Kell “Determination of
VOC Emission Rates and Compositions for
Offset Printing,” July 1995. J. Air and Waste
Manage. Assoc. 45:547-553. -

Technical paper on methods used to test the

"concentration of VOCs in indoor air of 3 differ-
" ent size printing facilities. L :

Watkins, L.A. “A Multi-Disciplinary Ap-
~ proach to Ink Recycling,” 1992 Proceedings of
! the'Technical Association of the Graphic Arts,
. pgs: 604-615: - ‘ ,
* Easy to read and understand article on ink -
recycling. Provides examples of processes and
equipment used to reclaim ink, and case studies
. with numerical data. o
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Case Studies

#
i

F

| year with a savings of $42,000 annually in disposal costs.

i

- cunisters, and then discharged directly into the municipal sewer system. Contamination prob-

, Case Study 1

Aetna’s In-house Printing Plant Leads the Way

Pollution Prevention: Environmental Management’s Next
Goal B ~ :
Michael Feldman

GAFTWORLD Vol. 5, Issue 6,1993

Aetna's printing plant employs 130 people and does approximately $15 million worth of
commercial offset printing. primarily sheetfed, yearly. They runa six color, 2 two-color, and a
four color press. The pollution prevention program undertaken at Aetna consists of a number of
different projects.

They eliminated alcohol from the dampening solution which caused some préblems with the
ink and water balance. The problems were solved by: 1) changing the electronics of the press to
cut off the dampening system soaner to eliminate water in the ink; 2) reformulating inks with
vendor assistance; 3) switching to 2 different chemistry in the dampening solutions: 4)
reconfiguring all the tollers and switching from crown to paraliel rollers and experimenting to
find the optimum settings: and, 5) switching to lesser grained plates. The results from this
changeover included a decrease in liquid hazardous waste from 11,000 gal./year to 5,000 gal./

Dd:lnpening solution disposal was another project undertaken by the facility. The used _

solvent was dumped ata designated sink location, pumped through two activated charcoal

lems from other materials dumped into the sink led the company to develop a “pump mobile.”
This is a cart with a 55 gal. drum and pumps that moves from press to press. The used dampen-
ing solution is pumped into the drum, then the cart is moved to the cleaning station where drum
contents are pumped into the activated charcoal system. This project costs $2,000 annuaily to
recharge the activated carbon and saves $48,000 in disposal costs. :

Ink reclamation saves the company $200,000 in ink disposal costs alone and $90,000 on
reduced new ink purchases each year. Previously, premixed inks were ordered on a job by job
basis resulting in 7,500 bs. of ink in inventory. Much of this ink was special ordered and if the
print job changed or was cancelled, the ink was unusable. Computer software was ordered to
allow better planning and estimates as well as to provide the ability to mix new Pantone colors
from existing mixed Pantone colors. This helped to eliminate the unused ink in inventory.
Also, waste and excess'ink returned from the presses has been used to make black ink. The
company is also starting to use vegetable-oil based inks with lower VOC.content.

Other efforts undertaken in Aetna’s po’llutioﬁ prevention program include: switching from a
chlorinated to nonchlorinated wash-up solution; instituting a parts washing system that allows

. reuse of parts cleaning solvents: recycling all wastepaper: trying to reduce the number and

variety of chemicals used in the priating operation; and, making sure vendor faci_lities‘ comply
with environmental regulations. ' J
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CaseStudy2 .
" Pollution Prevention Works for lowa: Case Summaries
.+ Moore Business Forms & Systems Division L o E ,
| May.1994 T

|

Moore prints custom business forms for a wide range of customers. The-company wanted
ta find ways to use the paper waste not amenable to recycling such as carbon-backed, coated,
mixéd and “dirty papers”. In partnership with a number of different groups, Moore developed a

refuse-derived fuel cubing program in 1992. .'The'proéess shreds waste mateérials, adds moisture
:for;ptopef_ mixing and compaction, removes tramp ferrous metals with magnets and extrudes

1| material into fuel pellets. The product is sold to coal fired power plants that mix the cubes with

- coal at approximately a 10 percent ratio of total fuel. The company in now able to divert

|| essentially all unrecyclable paper waste to fuel. Through diverting 912 tons/year from the

“landfill, Moore saved $10,032/year in landfill fees. When transportation savings are included the '
savings total $11,832/year. - : : E : s 5

i

Case Study 3 -

Toxics Use Reduction Case Study I ;
‘Alcohol Free Fountain Solution at Americraft Carton, Inc.
‘ Ofﬂce‘pf Technical Assistance, Massachusetts I
September 1993 . E :

" Americraft Carton, Inc: is a $30 million a year folding carton manufacturer and printer.
Until'August 1991, Americraft mixed: fountain solution for its presses in the traditional manner. .
"I} A solution of 15-25 percént isopropyl alcofiol (IPA), tap water, and etch material was measured
| by hand into a drum and stirred with a wooden paddle. Americraft received bulk deliveries of .
[PA every two to three weeks. Up to six 55 gallon drums of waste solution were generated

|-monthly by the company’s four sheetfed offset presses. X o

~ There are significant economic, health and safety, and environmental drawbacks to this
" method of producing and using fountain solution. Inconsistency in the solution can cause press
downtime. It-also involves increased labor and material costs, and it can require disposal of
inadequate, unused, or waste solution at a cost of more than $2 per gallon.’ Inhalatior of aico-
hol-laden vapors present health and safety concerns for employees. IPA is an ozone producing
volatile organic compound (VOC), thereby ‘increasing the cost.and complexity of air emission
| permitting and reporting. : o : '

'The company purchased and installed the new no-IPA systemata cost of $108,000. The
system is a closed loop recycling system connected to all the presses, which can release solution
at up to 15 gallons per minute. ‘Recharging of the solution (made up of water obtained by

' reverse osmosis, IPA substitite (Prisco Q-11), and used fountain solution) is computer-con-
trolled to ensure that pH, temperature, and conductivity are all precisely maintained. Fromthe

1 press; the solution goesto a return tank where it is chilled and filtered to 25 'microns (contami-

‘nants.are.ink, paper, dust, and papgrboard stock). The solution is then returned to the maip

.o
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system tor fidening o i) mucrans and for further chilling as well as solution recharging. The
chitler 15 4 holding tank with a 250 gallon capacity to ensure adequate quantities at all times.

Yy
o
'

The new system has resulted in: the end of losses and costs associated with hand mixed !l
| solution; the cost and disposal cost of unacceptable solution that also sometimes caused press \
' Jowntime: reduced costs for waste removal by internal recycling of the solution and from con-

verting from weekly solution disposal and pan maintenance to an annual schedule; and, signifi- \
! cantly reduced use of VOCs and VOC emissions through the replacement of IPA. T he $108,000 |
| equipment investment had an expected payback resulting solely from the reduced cost for
materials of about 30 months after introduction of the new system. There are substantial addi-
tional savings from increased press efficiency, reduced wastes, and reduced and eliminated -
permit costs. Americraft has also found that alcohol substitutes increase the rate of roller re-
placement and maintenance, but also require lower durometer settings meaning they may last
longer. ' : .

i

Case Study 4

Case Histories of Cost Saving Through Waste Reduction by
small Industries in Tennessee '

TVA 8: Magazine Printing

Tennessee Valley Authority

A magazine printer substituted well water for all process cooling water and lawn sprinkling
to reduce potable water use and associated sewer charges. The change resulted ina $ 10,000
savings in sewer charges annually. The company also used water-based detergent for cleaning
“most surfaces and used a petroleum naptha cleaner for washing metal press parts. A parts-
- cleaning station containing 25 gallons of the cleaner was rented for each prinung press. During
each change-out, approximately 15 gallons of cleaner vaporized into the work areas. The
| company reduced the number of stations from 43 to 4 and cleanout frequency went from every
two weeks to three weeks, saving $5,000 annually. An ink mill was installed to salvage waste
ink and formulate an acceptable blend of recycled and new ink to reduce costs of purchasing
new ink and disposing of waste ink. The mill salvaged 90 percent of waste ink, saving an
estimated $200,000 to $250,000 annually. ' '

Case Study 5
Managing Solvents and Wipes

Design for the Environment Printing Project Case Study
US EPA, 1994 .

- ] The John Roberts Company in Minneapolis employs 240 people and prints annual reports,
brochures. catalogs, forms, limited edition fine art prints, and direct mail pieces using sﬁheet-fed
and web offset processeé. The company studied their solvent use practices because the indus-
trial laundry that cleaned their leased towels was having problems meeting the regulations for
discharging to the sanitary sewer. ' ' : v
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The company thoroughly ijvestigated the reasons they were using the solvents. the properties‘- '

that the ‘s‘olvent required for their hegds, aﬁc} how. the solvents were applied by the press person-
nel. The goal was to find a substitute soivent that was better matched to.the task that did not.
* substantially affect work procedure Ao.r'productivii'y.» ' ‘ ’ o -
‘ The raising of awareness in the effort to find a substitute resulted in a reduction in the misuse
of the g’ll-pdrpose cleaning solvent. ,Usage' of the solvent, which was a mixture of acetone, -
toluene, MEK, and isopropy! alcohol, was reduced from [52 fifty-five gallon drums to 5.in the .
first year. A ﬁqw replacement solvent, an ultra-fast blanket wash, was ;blended especiall
company. and performed well with respect to speed and lack of an oily*film. .

y for the

Only 3‘8iﬁfty-4ﬁve‘ gallon drums of this new blanket Was,h wéré burchasedjn the ﬁrst'yed}:
Even after including the purchase of the replacement solvents, the company saved more than

$18.000 in the first year by changing solvents and using them more prudently. In addition, the
contribution of the company_to the laundry's effluent no longer exceeded limits.

‘ ‘An additioﬁal "éffon undertaken was the purchase-of a centrifuge to remove solverit from the
wipers prior to sending them to the laundry. This technique saved the company $34,000 in the
first year alone, resulting in a quick payback of less than one year on the $15,000 centrifuge
price.” - - U A » - S

The company continued making improvemenis on-the solvent hlﬁematjve, and replacéd it

with a reformulated and less volatile press wash that eliminated the 11,1 trichloroethane present
in the former solvent. With less volatilizing to the air, the company has found that it purchases 4
fewer drums of solvent each month. R o :

_.Tc_ase Study 6 | | | |

|| Pollution Prevention Efforts at the Journal Press, Inc.
Vermont Agency of Natural Resources, Pollution Prevention Division :
in Pollution Prevention Successes: A Compendium of Case Studies From the Northeast
States, NEWMOA | ) e
December 1993~ .~ I o

Th_e Journal Press; Inc;," is a small commercial of’”fset lithographic printing business. Production
activities at the »company‘in'clude photo processing. plate making, printing and book binding.

“The fixer from photo processing operations is run through an jon‘exchange unit to recover the

silver. The Journal Press receives payment for the silver recovered from this process. The company’
sells the used plates and film to a scrap metal dealer for resale. ' ‘ [

- The Joumnal Press has located low toxicity substitQtes for a majority of the hazardous ct}emi- 7'
cals used in the printing process. Isopropy! aicohol has been eliminated in 99.9 percent of printing
jobs through chemical substitution with a mixture ‘of butyl cellosolve and glycol ether. The new.
| Fountain solution requires press operators to take more time during the make ready process t0

| ensure that:illl press adjustments are exact. Once the press is adjusted, thé new solution does not
have an adverse effect on the speed of the printing operation. However, it-has been observed that

v
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AMRE ApErdling 4 Preny SInURUCUNY for three to four months with the new fountain solution some
printing problems muay oceur. These problems may be corrected by adding a very small amount .
C of IPA to the system. “ ' ‘ ' “I,E
Waste ink is the only waste stream shipped off-site for disposal. Good ho&sekeeping‘, such
as using just enough ink to do the job, keeping all ink containers closed except when ink is being
removed from or added to the containers. and keeping ink used during production in small U
containers, reduces the amount of waste ink generated. The company is also actively seekinga ‘
recycling outlet for its waste ink. : .

Case Study 7

Waste Water Reduction at the Stinehour Press, Inc. |
Vermont Agency of Natural Resources, Pollution Prevention Division ,
in Pollution Prevention Successes: A Compendium of Case Studies From the Northeast ‘
States, NEWMOA : !
December 1993 I
1.
\
|
|
i
1

The Stinehour Press has had significant success in reducing the volume of waste water
generated from their printing and photo processing activities. Many printing companies dis-
charge waste waters from these processes t0 POTWs or discharge the waste to surface waters
under the auspices of a NPDES permit. No POTW 'was available to the Stinehour Press and
discharge to the Connecticut River was considered to be technically difficult and economically
infeasible. In the late 1980’s the company began collecting its waste waters and managing them
as hazardous waste. Costs related to management and disposal of the waste mounted and
concems related to potential long-term liabitity heightened. These two issues, cost and liability.
became the driving forces behind waste water and toxic use reduction at the facility.

The volume of waste water managed by Stinehour Press has been reduced through a
combination of closed-loop recycling and evaporation. Prior to implementing these methods,
up to 10,000 gallons of water were used daily to operate the film processors and up to 5456
gallons of waste water from other sources, some of which were deemed hazardous, were *
generated annually. Presently, the company has reduced film processor waste waters to 100
gallons per week through recycling and has reduced hazardous waste water streams to 77
gallons per month. ‘

Film Processor Wastes . : ‘ ,

The film processors at the facility use 12 galions of rinse water for each sheet of film
| processed. During peak operation, this could be as much as 10,000 gallons per day. These rinse
waters contain low concentrations of silver (.02-.05 ppm). Although these waste waters were .
not considered to be hazardous waste, concerns were raised as to whether the material would
continue to meet strict groundwater discharge requirements. Additionally, concems were raised
regarding the stress 0 the environment related to continued removal of such large quantities of
water from the company’s well system. -

On-site discharge of film procéssor waste water has been eliminated and water consump-
tion has been drastically reduced. This has been achieved in part through the installation of four

small ion exchange units. These units are hard-piped to individual film processors. Rinse water
from the film processors flows into a reservoir on the recycling unit. A small pump then forces ‘\
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the rinse water through the ion e:schange‘column‘ Silver ions within the rinse water are ex-
changed with ions from the resin’ column.. De-silvered . water leaving the resin column 1§ further-

filtered to remove any resin particles which may have been dislodged during the recycling -
E proccss."The'recy'cled'wa{érv’is then pumped back into film processors. - ' ]

The plumbing within the ion exchange systems is equipped with valves which allow the

| .operator to back flush the system: This is considered to be an important feature because it allows
‘ the operator to “fluff” the resin within the non-exchange column. “Fluffing the reisin"‘.reduce's the
- effect of chapngling within the ion-exchange column and helps to maintain the efficiency of the

- system. : ‘ : : - ‘

_Company personnel collect 25 gallons ofspent rinse water from the ion exchangefunits Qn a
weekly basis. The water is evaporated on site under the terms of a state permit. The ion exchange '
columns within the recycling syste;ms/,are-removed every three months. The spent ion exchange

| columns are returned to the manufacturer for silver recovery and regeneration.-After regeneratioh
the ion exchange columns are returned to the Stinehour Press for reuse. -

.

'Sp_eht_ Fixer R R , EE . o ,
The company uses a batch type electrolytic silver recovery unit equipped with a tailing 1
system to remove silver from spent fixer. During the electrolytic process an electrical current is

applied to-two electrodes which are immersed in the fixer. Silver from the solution collects on
' the cathode. Silver flake is removed from the silver recovery unit periodically and sold.

.- Anion exchange tailing sySlém is used to.further remove silver from the spent fixer. This
second silver recovery step ensures, that spent fixer is not & hazardous waste based on its silver .
content. The tailing cartridge is also sent off-site for silver recovery and regeneration. The de- '
silvered fixer is stored on-site until it can be evaporated. o T c L )

Evaporation S s L R PR .

Film processor water, spent developer, de-silvered fixer, fountain solution, and press bucket
water are collected on-site and evaporated to reduce the volume of water in thése waste streams.

None of these waste streams are considered to be hazardous waste under the provisions of the

| Vermont Hazardous Waste Management Regulations. However, the waste streams do contain-

low concehtratioﬁ§ of solvent .andvsih/'e'.r and are not considered suitable for on-site discharge.

Initially silver, chrome, and formaldehyde levels were of concern to the Vermont Agency of

Natural Resources. The concerns about the silver lévels were addressed by adding the tailing -
system to the electrolytic silver recovery unit. The presence of chrome was due to the use of a
film processor cleaning solution which contained sodium dichromate. A non-chrome containing
replacement for this solution was found. : o - :

~ Acost ana'lysis‘ oﬁt!_iﬁingiihe expe‘nse‘s and ,saving's.:'z-ssoéiated with the proj'ect appeﬁ: below:
Gross Annual Savings * $45042 ‘ - '
Operating & Disposal Costs. '$18,105 o S -

Net Annual Savings $26,937
Gross Equi‘pmen't‘.Costs o o 338,147
Amouﬁt of Stq'te”G'ran‘t- o /$15,020 o ?

Stinehour Irivestmemv S 523,227 A‘




 Percentage of Waste Reduced 92.5 pefcéni

e

Payback peried on Grass Cost 1,6 years \

Payvback pertod on Sunehour Investment ‘0.9 yedrs ' o

" This analysis does not include figures relating to the reduction in the volume of film proces-

sor rinse water used prior to recycling. The amount of rinse water required by this process has
been reduced by more than 99 percent.

| ¢ Modified beverage vending machine to eliminate disposable cups

Case Study 8 -
Case Study: McNaughton & Gunn, Inc., Saline, Ml

Michigan Department of Environmental Quality, Environmental Assistance Division

November 1995, #9509

McNaughton & Gunn prints books and as a company strives to‘prevenf or minimize the
waste they generate. Source reduction strategies such as substituting raw materials, working
with suppliers to reduce input packaging, and office management changes have become key
components of the company's approach to eliminating hazardous and solid waste.

Through the efforts of a volunteer employee committee, dubbed the “Recycling Fanatics.”
the company has achieved source reduction in the following ways: -

s

‘» Purchased two new ink pumping systems

The first system pumps vegetable‘based black ink from 55 gallon refillable drums through pipes
in the ceiling to four sheet fed presses. The second system pumps black ink from 3.000 pound .
totes to two web presses. The totes are returned to the ink manufacturer for refilling. The 55

gallon drums and the 3,000 pound totes replaced five and ten pound cans that came in boxes
with cardboard separators, : ‘

The company provides each of it’s 250 employees with a ceramic mug to use in place of poly-
styrene cups. '

+ Maodified purchasing policies

1 Janitorial supplies are now purchased in bulk and aerosol cans have been eliminated.

o Modified all three film processors so they are on @ complete chemistry recycling systerﬁ

The developer has a rejuvenator added to it to prolong its life. The fixer goes through a silver
recovery unit and is then returned to the processor. This is a closed loop system and the only
replenishment needed is to compensate for oxidation.

e Purchased an office copier capable of two-sided copying
This resulted in a major reduction in paper use and a savings in paper purchase costs.

o Purchased a new projection system that requires less film and fewer chemicals for developing
« Implemented an electronic communications system that eliminated the need for most memos

All Requests for Quoteé and purchase orders are also done electronically, thereby reducing

paper use. . J
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In 993 Mo Naughiton & Gunn gehcrate‘d‘anv inc_idm’e;o.t' SZSO.dCO from,réi:'yclihg" film plate

and paper. New recycling programs. along with source reduction strategies, allowed the com- - C
pany to reduce solid wastes by half. The company is'recycling in the following ways: '

7 + Vegetable based colored ink is still received in five pound cdns due to the small quantities 1R
. |1 ordered. The cans and lids are all recycled-and the cardboard boxes and separators are picked up
|| by the ink mcnufccturer,for'reusei ‘ ' . N L

| o Alarge Cyclone Scrap Removal System was installed on the roof of the facility. The system

“creates vacuum points and picks up paper waste and trimmings that are generated by machines in
the plant: The waste is fransported through ceiling pipes to a paper baler where it isI"co‘mpccted '
and fied with wire into 1,500 pound bales. The bales are then loaded on semi-trailers and trans='
ported to a paper mill.for recycling. o ' C :

e Film scrc’ps are sent off-site and ‘ﬁrocéss'ed to reclaim their silver content.
+ Over 125,000 pounds of aluminum printing plates are recycled each yecr."

o Each workstation has a recycling basket to collect office paper for recycling.

. B“cﬁériespsed in ﬂ"\e pjldni c;'td in thg.émployées’ homes are recycled. ,

'S ch»od"\.vc‘ste. from Erokén bé:llets is shredded (by an outside Qenaqf);intc wood éhips.‘ o
'Other s;eps the company hzi's;tzil%eﬁ to contribute to presérvingthé environmeﬁt include: |

Char{ged to a;l envirqﬁmentﬁll)‘( friendly ;he‘miét;y S);s,térﬁ‘fqr'plate devglopinig. ’

o ‘Now use vegetable ‘bqsed\ iﬁk“on all sheetfed presses.

° Této“y:elimi_rict'ea isop}opyl’ alcohol form the dvcmpeningv' systemé of all présses. v

v
1

* - Nowuse loW'VQC solvents for blanket and roller washes.

I "rcaseStudyQ‘ | o |
] Technology Creates Really “Green” Ink, New Process
Enables 100 Percent Recovery from Hazardous Sludge
The P2 Alert, Tennessee Div. of Pollution Prevention & ‘Env'ironm,éntol Awareness. .
Autumn 1995 I : - C ‘ :

-

- “Thanks to the ingenu‘ity of Knoxville inventor Frank Prasil, printing ink residue at litho-
graphic print shops can be completely eliminated from the waste stream and u»sedfto'fonhu\ate' .
quality. ink. : ~ ‘ ‘ ‘ ' -
|| Prasil has discovered how to change ink sludge from lithographic printers, a gooey hazard-

“ous waste, into high grade ink. In addition to being economical and environmentally positive, the
“ink is rich in pigment. Even compared to ink manufactured from virgin raw materials, recycled
“ink generated by this process has superior printing qualities.‘génern;es less process waste, and

prints better on recycled paper. ' I : e o

", The process, known as Lithographic Ink-Waste Recovery Technoldgy‘(LIRT).v r_ecoversv 100
percent of the waste sludge, composed of oil. oxide pigments. solvents and acid wash waters. -
Lithographic printers currently incinerate more than 60 million»pqunds of this ink sludge..
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Reconery of usabie components oceurs with no solid. liquid or gaseous emissions to the envi-
ronment, ‘

: The waste ink which once represented a dispoéal and reporting liability for printets isnowa
. S2000 per barrel asset. In addition to the money savings this process represents; it also con-

" serves natural resources. Prasil estimates that his ink recovery system can save an equivalent of
! 560 mullion cubic feet of natural gas and 660.000 barrels of crude oil, and can reduce air pollu-

'{ tion by 3,780,000 tons. The ink recovery aiso uses 98.5 percent less energy than manufacturing
ink from virgin raw materials. European countries, which lack the richness of raw material
resources of the United States, could prove an eager market for LIRT ink.

The inventor is currently working ta secure patent rights and submitted a National Industrial
| Competitiveness through Energy, Environment, and Economics grant proposhl to the Depart-
ment of Energy, in cooperation with the University of Tennessee Center for Industrial Services
(UT-CIS) and the. Tennessee Department of Environment and Conservation. This grant was
awarded and the project in underway. : :

-

If you have an interest in trying the LIRT ink or learning more about thé ink }ecycling
process, contact the UT Center for Industrial Services in Nashville, 615/847-8007.

Update From: Tennessee Materials Exchange Bulletin, Summer 1996, Bulletin No. 3

The black ink is produced from ink wastes that would normally be disposed of, e.g. wash-up .
solutions from cleaning lithographic presses and residues from air-exposed ink fountains that
feed presses. Let's be clear--this is not “reused” ink from half-filled containers. This is “re- -
cycled” ink and the Department of Energy has awarded Prasil a grant for commercial product |
development. While commercial quantities of inks should be available by the end of the year,
small quantities of “recycled black” are available now, and various earth tones will be devel-
| oped in the near future.

Case Study 10 | | | R

Running “Green,” An Environmental Case Study
Stu McMichael : ' ‘

Business Management, Printing Industries of America, inc.
1993

Custom Print runs a full service printing company in Virginia. The company began their
own environmental consciousness faising by experimenting with various alternative chemicals
to isopropy! anhydrous alcohol. During a five year period, the company went through seven
different products, each better than the 1ast. As they worked on improving their pressroom
environment, they realized that they needed todo a full-scale environmental review of every
department, from camera and stripping to platemaking to bindery to shipping to front office.
Each department head reviewed all the chemicals used and was asked to'come up with bettle\j
alternatives whenever possible. : ;

Using OSHA and EPA standards as benchmarks, the company took steps to go beyond
existing requirements. Some examples:

a8
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o Compeie v, changed H‘e way they mcde plates; smtchxng to an aqueous plcte processmg
system, arcs. .caily cutting polymer waste.’ .
N
‘ . C;onverted to soy inks, now using them excluslvely ‘with excellent results
b ’

‘e Use wcter- from four dehumldlflers comrolmg moisture buddup in their pgper in press wcter )
: fountcxns L . ‘ ‘

| ‘0‘ Recycle all pczper mcludmg offlce paper wcste

o Print the great mc|onty of iheur 1obs on recycled paper cmd educcte custo?ﬁers on what's
available. » '

Y Retrieve flim from camera ond stnppmg depcrtments cmd recycle it. Snlver from the film and
developing fluid is exirccted collected, then sent to a mint and pressed into one-troy- -ounce coins of
-pure silver. These coins are given to the people working at the press for Christmas presents

'

The transmon to envxronmentally fnendly matenals has been expenswe due to the * |
need to expenment with dxfferent chemlcals, plates and papers. On the bottom line, for this press
it does .cost more to produce their products But the marketing edge in their. envnronmentally
conscious community is a benefit that far outweighs the downside..’ : :

B

| |Case Study 11

Cleaner Technologies Substitutes Assessment for

; thhographlc Blanket Washes
Design for the Environment, us EPA T

EPA-744:R-95-008 o o . R ,
Augusﬂ‘?‘?é s . o o !

The f1rst major pubhcatxon of the DfE Lrthoorapy Project, the- dmft Cleaner Technoloales
'Substitutes. Assessment for Lithographic Blanket Washes (CTSA), is now available. The DfE
Lithography project panners have evaluated the trade-offs assocmted with using 37 different '
lithographic blanket washes. They examined costs, performance, environmental hazards, and
| human health risks of each blanket wash. The Lithographic CTSA presents the results of these
extensive studxes It contains detmled techmcal information, mcludmg

‘e Results of the blcnket wash performcmce demonstrchons and a cost anclysxs for. eoch ‘product;

Y Descnphons of the mdwuduc! chermcols used.in the 37 blanket.washes cmd of the human
health cnd environmental hczcrds cssocxoted with these chemicals;

- D!SCUSSIONS of the env:ronmental cnd occupahonol risks inherent to eoch blonkef wcsh solution
‘as a whole, including VOC content and ﬂommobthh/, N

| o Discussions of reievcnt lnternchoncl trode issues, energy and natural resdurce issues, and
Federcl regulohons, and, o o

o Descriptions of polluhon prevention oppodunmes, em;ihosizing simple changes that can t_ae

mode to everyday work prcc’nces e ;

The CTSA is valuable resource for. Anyonc mtcrsted in the h&hogmphnc printing indu\s’try.
For example: . '

: Supphers can use the CTSA for a variety of purposes They may use the compnmtne risk,
performance. and.cost analyses to 1denufy which blanket’ wash chemmals and formulzmons are
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best sutted tor the current market. Suppliers interested in manufacturing new blanket washes can
use the enstronmental and human health data presented for individual chemical componentsasa |
. building block for designing more environmentally friendly formulations. . i}

f Technical assistance programs can use the CTSA as a source of background information on
lithography. blanket washes. and the DfE Lithography Project. They will find the comparative
risk. performance. and cost analysis useful when working with printers to reduce VOC emissions
and hazardous wastes. S : ‘ N

Printers will be interested in the in-depth information on blanket washes arid their chemical -
components. The performance methodology used to evaluate blanket washed may also be
helpful. Printers can use this methodology to conduct their own performance evaluations of
blanket washes or of other alternative products or processes. '

A free copy of the Draft CTSA may be obtained by contacting EPA's Pollution Prevention

Information Clearinghouse (PPIC) at: US EPA, 401 M St. SW (3404), Washington, DC20460. |f .

{t can also be downloaded from the DfE Web page at http://és.inel.gov/dfe (was not yet up on the
Web as of Aug. 23, 1996). ‘ ‘ J

—
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. Overview
" here are about 40,000 gmphic att screen
printing and textile printing shops inthe -
~ United States, These mostly small- and medium-.
sized businesses perform diverse-functions
“ranging from the printing of biliboard advertise-
ments, greeting cards, art books, clothingand
posters 10 \printing onto electronic equipment (US
EPA.19952). P o

. -Screen printing is probably: the most versatile
of the printing techniques, as it can place rela- .
~ tively heavy deposits of ink onto practically any
_type of surface with few limitations on the'size
and shape of the object being printed. The
ability to print variable thicknesses of-ink with a
high quantity of pigment. allows for brilliant,
_ colors, back lighting effeqté. and durable”p'rod-'
ucts which are able to withstand harsh eutdoor
weather conditions or laundering. Unlike many
other printing methods, substrates for screen .
printing can include all types of plastics, fabrics.
metals, papers, as well as-exotic substrates such -
is leather, masonite, glass, ceramics, wood, and
electronic circuit boards. While screen printing
- does compete with other printing techniques for
some products {especially for small paper- -
* subjstrate products), it has a specialized market.

 Screen Printing.

niche for many graphic art materials and textile
printing applications. Comparatively low -

equipment investment costs allow for low-cost -
short prodq‘ction-mns (US EPA, 1994a). ‘

Screen printing uses a p‘orods,rﬁesh screen,

~ 'with an ink-resistant image on its surface as a

template to transfer ink to substrates. The type of '
material used to make a screen depends on the’
substrate being used-as. well as the desired
appearance of the product. Screen preparation
begins by tightly stretching and securing the

. material in a rigid frame so that it is level and -

smooth. Non-image areas of the screen must be
blocked and image areas open 10 allow'ink.to .~
pass through to the substrate (Figure 8).

The image can be transferred to the screen
manually, but it is more common to use a direct
coating photomechanical stencil, which consists
of an emulsion of bichromated gelatin or bichro- .
mated polyvinyl alcohol (PVA) applied to the - -
screen's surface. The emulsion is spread and
leveled either manually with a squeegee of - -
automatically. When the coating has hardened.a

“stencil is applied and the screen is exposed to
- UV light, that causes a photochemical reaction *
and makes the emulsion insoluble. The unreacted

emulsion, which is still water soluble, is rinsed-

 'Squeégee

creen

| Printed image /

Figure 8. Principle of Screen Prinrfi,nAg, ’
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olf. A rubber-tipe blade squesgesi by swept
aeross the screen surfuce. pressing ink through
the uncosered mesh to peint the image defined by
the stencil. Many screen printing facilities
reclaim therr screens for reuse because the screen
material is valuable and costly to replace (us
EPA. 1994a). :

Screen reclamation has three steps. First, any
residual ink must be removed with a solvent,
usually sprayed directly on the screen. Some
common ink removal solvents are d-limonene-,
based products, glycol ether and dibasic ester
blends. mineral spirits, methyl ethyl ketone,
acetone, butyl celusol, cyclohexane, toluene, and
methyl isobutyl ketone (Jendrucko, 1994). If the
image on the screen is not going to be reused, the
emulsion that blocks the non-image area needs to
be removed. Emulsion remover is generally
sprayed onto the screen then brushed into its
pores. Typical emulsion removers contain
sodium metaperiodate or salts of periodic acid.
After the ink and emulsion have been removed.
there is often a ghost image that.remains on the
screen. A haze remover, which usuaily contains
potassium hydroxide‘ and aliphatic ether alcohols,
is applied to the affected arcas to remove the
ghost. The use of these screen reclamation
products, however, can pose potential risks to the
people who work with them and to the environ-
ment (US EPA, 1995a).

The number of workers exposed to screen
reclamation products in the graphics section of
the screen printing industry is estimated to be as
low as 20.000 or as high as 60,000 depending on
how many workers at each facility spend part of
their time reclaiming screens (US EPA, 1994a).
A Workplace Practices Survey for screen print-
ers, conducted by the Screenprinting and Graphic
Imaging Association International (SGIA),
reported that almost 36 percent of the respon-
dents had implemented changes in workplace
practices to reduce their use of ink removal/
reclamation products (US EPA, 1994b).

Prepress -
Stencils and Screen Preparation

Several types of emulsions or stencils, such
as indirect or direct photo stencils, are used in
transferring an image to a screen. Most direct

stencils are water-soluble, and thus incompatible. -« -

with water-based inks. . However, chemical
curing of water-soluble stencils can improve
their resistance to water. A water-resistant
stencil must accompany a solvent-based ink, and
a solvent-resistant stencil must accompany a
water-based ink. Solvent and UV curable inks
are typically coupled with water-resistant emul-
sions. Thus, a commercial facility using 90 .

" percent solvent-based inks and 10 percent UV
curable inks can use the same water resistant’

emulsion systems for both inks. If, however, the
screen printing facility wants to replace some of
its solvent-based inks with water-based inks, a
new type of solvent resistant emulsion will have
to be used to complernent the water-based inks.
Using solvent-resistant emulsion with water-
based inks will cause the emulsion to erode
quickly and pinholes will show up in the stencil.

Press

A simple way to reduce waste is to keep the
various waste segregated. Do not mix various
waste streams in an effort to conserve space.

- This will cause problems and cost money in the

disposal or recovery of reusable materials from
the wastes.

Ink

'

Ink categories include traditional solvent-
based inks (which include enamels), ultraviolet
(UV)-curable inks, water-based inks, and plasti-
sols (for textile printing).

The most common screen printing inks are
solvent-based. They dry through solvent evapo-
ration, which produces VOC emissions. De-
pending on the quantity of ink used, VOC
emissions can create regulatory problems for
printers, especially those located in
nonattainment areas as designated' under the
Clean Air Act Amendments (CAAA) of 1990
(Jendrucko, 1994). '

Water-based inks include water, emulsion .
resins. other resins, pigments. and additives.
Many printers observe that these water-based -
inks have more vibrant colors and print more

_crisply than their solvent-based counterparts.

The sharper definition possible with water-based
inks allows printers to use finer dot patterns in
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.. another, two basic function

PRogey

farroess printing Water-pased inks do
- presses 1nd.f free of heavy metals, do'not "
produce hazardou ‘
expensive than solvent-based inks and are similar
in quality, gloss. and adhesion. However, water-.
based inks require a lohger‘drying‘time‘than :
solvent-based inks (Alaska Health Project,

1987). X S

Excess ink used in'the screen printing.
process is currently recaptured. The ink lefton
the screen is squeegeed back into the can prior to
washing the screen. This not only reduces the
amount of ink used but also decreases the.
amount of cleaning emulsions needed to wash"
the screen (Alaska Health Project. 1987).

Y ‘Pdstpress

Screen Reclamation .

While screen reclamation techniques may
vary significantly from one screen printer to
s must be performed
in order to restore a used séreen prior to reuse: '
removal of ink and removal of emuision (sten-
cil). “A third step, re‘moi/ihg any remaining
“ghost image" or.haze. may be
ing upon the type of ink used. effectiveness of
ink removal and/or emulsion remover‘produc_ts.‘
and the length of time that ink and stencil have
been on the screen (US EPA, 1994a).

Screen reclamation activities generate

- solvent waste and wastewater. VOC emissions
"may also be associated with the solvent used to

rermove inks: (Jendrucko, 1994). .

Ink removal (also called screen washing or
:screen cleaning) precedes stenci
excess ink does not interfere with rcmov;ll of the

stencil. Ink is also removed at other times prior

“to screen reclamation (for example, when dust
gets into the ink and clogs the screen mesh, orat

. lunch break, to avoid ink drying on the screen).
This “process cleaning” usually occurs at press
side, in a separate ink removal area of the shop,
or in an area where emulsion and haze are

. removed. S :

Most emulsion removers are packaged in a
* water solution or as a powder to be dissolved in

ol require orzanic solvents when cleaning the”

s wastes. They are usually‘less'

required depend-- .

1 removal so that .

watér: the Water acts as 4 carrer for the actual -
.réclaiming chemical. The predominant chemical
-in.an emulsion remover is often sodium’ =
metaperiodate.” Because periodate needs water as
a carrier to redch certain chemical ‘groupé inthe
emulsion; it is more difficult to reclaim a water-
resistant emulsion than one which is only sol-
yg:nt-resistam. Most commercially available .
;mulsibn removers are able to remove either

- water resistant or solvent resistant emulsions.

* High pressure water'spray can also facilitate
emulsion removal and may lower the quantity of
emulsion remover required. The rinse water
<hould be evaluated for.recycling possibilities
since the major contaminant would be suspended
solids. Special care must be taken to ensure that
the emulsion remover does not dry on.the screen.
as the screen will become almost impossible to
clean even with repeated applications of the
remover, thus adding to, regulated waste quanti-
ties (US EPA; 1994a). o o

5

" A haze or ghost image is sometimes visible
after the emulsion has been removed. This -
results from ink or stencil being caught.in the

-~ knuckle (the area between the overlap of the
screen threads) or dried/stained into the threads
“of the screen. Staining of the mesh frequently

‘ occurs when petroleum-based solvents are used
in the ink removal process. The solvent dis-
solves the ink, leaving behind traces of the .

pigment and resin in the screen. The residual’
pigment and resin bonds to the screen after the

- solvent evaporates, leading to haze accumula- -
tion. Ghost images are especially common when
dark inks (blue, black. purple and green).are .
used, or ifan excessively long time period
elapsed prior to ink removal from the screen. A
ghost image.is particularly likely when using
solvent-based ink systems, as opposed to other - )
ink systems. If the ghostimage is dark or will ..
interfere with later reimaging or printing, a haze
remover product can be applied uatil the image
disappears or fades. The level of plezml'mess :

" tequired at the end of the process varies depend-

_ing on the kind of printing job that the screen
~will be used for after reclamation. Some printers:

" can use screens with light ghost haze. others
cannot. Haze remover can po,t_emially damage ‘
the screen mesh, particularly caustic haze
removers that are traditionally used in the

)




industry The 2aeessine use of these products.

wuch as appls g the chermical and leaving 1t on
the screen o long, can weaken the mesh (LS
EPA. 1994a). '

The major health impact on the general
population for screen reclamation products is
probably their release of VOCs that may be
detrimental to the worker's health and contrib-
ute to the formation of smog in the air. The
traditional products, because of their volatility.
are likely to have a much greater impact than
the alternative products on ambient air quality.
The major benefit identified for switching from
traditional screen reclamation methods to
alternative methods is a significant reduction in
inhalation risks to workers (US EPA, 1994a).

[ssues which are important in the selection
of chemical alternatives are: risk, performance,
disposal. quantity used (is more required to do
the same job), cost. employee acceptance
(perceived benefit), effectiveness (cleaning
time). etfect on substrate (detrimental effects to
the screen), and effect on print quality.

Equipment Modification

Several types of equipment can be used in
screen reclamation to prevent pollution. Many
of these systems can save money as well as
reduce regulatory requirements, facilitate
compliance and reduce the amount of chemicals
used in screen reclamation. Each printer needs
{o examine his or her particular process to
determine the applicability of any or all of these
equipment modifications. In addition, printers '
should consult their operating permit and
applicable water and waste disposal regulations
to ensure compliance before making equipment
changes (US EPA, 1994a).

The current practice of screen printers is the
use of hand held pump bottles to apply screen

reclamation chemicals to the used screen which

can help reduce emissions and potential expo-

sure$ with more effective application (US EPA,

1994a). By allowing the screen reclaimer to
control the amount and direction of ink re-
mover, emulsion remover, and/or haze remover,
pump bottles effectively minimize the amount
of solution used and reduce chemical waste at

.
w

the source. Other sprayer/application systems
are also on the market. but the printer will be the

one to best determine what will work for their
shop. ' ’ '

To further minimize chemical throughput,
the more complex systems frequently combine
solvent recirculation systems with a spray
applicator system. For the smatller printer who
spends minimal time in reclamation, the rela-
tively inexpensive spray bottle might be the most
cost effective. However, companies that spend a
substantial amount of time and effort in reclama-
tion might find the more extensive spray systems
a viable option. While the initial costs may be
substantially higher, some or all of the cost may
be recovered through decreased solvent use.
Further, these systems may decrease labor costs
because they tend to be quicker and easier
methods for cleaning screens. In addition to
surveying product literature, a printer may wish
to check with several suppliers as well as other
printers to determine feasability for their situa-
tion (US EPA, 199%4a). :

A washout booth can also minimize expo- -
sures and waste by containing the reclamation

‘process in a confined area and collecting spent

chemicals for proper reuse or disposal (US EPA.
1994a). The premise of the washout booth is that
concentrating the ink and/or emulsion remover
within a specific area will minimize the quantity
of solvent necessary for reclamation, while
maximizing the cleaning potential of the quantily
used. Consequently, these booths are built to
focus the cleaning solution in a small semi-
contained area (usually box shaped). Although
some booths consist of multiple cleaning areas to
separate the ink and emulsion removal functions,
single unit booths are equipped to remove both
ink and emulsion. Waste solution is usually
funneled into a drain where it may be recycled or .
disposed of in several ways.

A booth can be made to specifications:
however, the price increases according to size
and level of complexity. For the smail printer

_ that reclaims very few screens, such an apparatus

may not be a prudent or feasible investment.
However, for printers with a sizeable reclamation
operation. a washout booth may be a positive
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Coadditen Printees should ;éngld_er their indi-.
vidual sieauons as well-as other soglrceslof/ o
product information to make a choice that

- remains consistent with good business practices

\US EPA. 1994a). : '

 Filtration systems can be used 'ﬂo _r‘em,oVe,
specific substances from the waste stream,
facilitating compliance and allowing reuse of
some chemicals (US EPA, 1994a). They work
by several different Processes. Used indepen-
dently, these products may not provide unique -
’pollution-prevention opportunities; 'howev'er,‘ :

when used in conjunction with a recirculator/

recycler, the filtration of solvent m;iy allow for -

substantial decreases. in the quaritity of solvent
used. ‘A filtration system's function within the
<olvent recirculation process is to filter out
particulates (filters), heavy metals . C.
(nanofiltration, reverse 0smosis). hydrocarbons

(ultrafiltration), and other waste products. This

process of treating the effluent makes it possible -

for conditioned solution to recirculate back for
" reuse in subsequent reclamation.

By screening the effluent resulting from the
reclamation process, filtering systems also ‘

" facilitate compliance with effluent guidelines.
The cost of these systems should be carefully
considered by a printing facility. Printers should
“also consider potential savings generated by-
reducing the use of chemicals and by avoiding

 fines that couid result from noncompliance with

- federal, state, and local environmental regula-
tions (US EPA, 1994a). ‘ o

A recirculation system, through a combina- -

tion of several technologies, allows a printer to o

~ minimize sci)l'vent usage, and consequently,
minimizes pollution at the source. Its purpose is
1o filter contaminants from the cleaning solution.
5o that the filtered solution can be reapplied to
future

consists of an applicator/sprayer system, a’

filtration unit, and a recirculating mechanism.-

. A recirculation system can take on a variety
of different forms. Froma simple ink remover
recirculator. to a system that involves complete
reclamation, these systems can be made to fit

" almost any operation. -If a printer decides that

screens. Generally, a recirculation system -

othis an appropriate methed et'ﬁo':'n;i::t-ri ore-

venuon, he/she should carefully consider the vast

array Of’optidi]s in order to properly match the
* system to their facility. Further, printers should -

keep in mind that recirculation systems are not
closed systems. Printers should consult appli-

. cable water-and wastewater disposal regulations

f

to ensure compliance (US EPA, 1994a).

Distillation devices that can be used to,
reclaim used solvent represent another alterna-’

‘tive for addressing-screen reclamation waste
‘issues.” These devices separate the contaminants

from screen reclamation effluent and provide an
effective way to recycle and reuse spent solvent.
Thus, like a filtration and recirculation system.

these solvent distillers provide an opportunity to
reduce solvent use, raw materials purchased. and

- operating costs.

Distillation units can provide a cost-effective
method to reclaim solvent used in screen recla-
mation, and this may result in other benefits as

* well (lower cost, compliance benefits). Differen-

tial distillers can vary in size (two to three gallon.
capacity up to 250 gallons) as well as in cost.” ~
The relatively high'cost may proh‘ibit many .small
printers from utilizing this technology. When .
purchasing these units.,prin‘ters should consider
cost, re'levunt environmental reguvl'ations, and |

N

changes in the Uniform Fire Code affecting the
_availability and use of distillers (US EPA.

1994a).

Use of an automatic screen wasfier for ink .

.removal may significantly reduce air emissions

of certain volatile ink remover components,
although the amount of reduction
chemical components of the formulation (US

EPA, 1994a). ' ‘ ' c

_Totally enclosed systems are commercially-
available for ink, emulsion, and haze removal or’

ink only removal. These systems can reduce the

qudntity‘oﬁche.micals necessary for screen
cleaning and reduce air emissions. Labor
involved with screen cleaning will also be

depends on the .

reduced. These systems are.currently expensive

and may be cost prohibitive

for small printers
V(‘Jcn'dr,uckb. 1994). : ‘
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in material use (US EPA, 1994a).
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Many printers have found that by making
simple process modifications they can reduce
solvent use. waste disposal costs and employee
exposure to harmful chemicals.

Whenever possible, avoid delays in cleaning
and reclaiming the screen. The quantity of
chemicals needed to remove ink, emulsion, and
haze can be reduced if screens are cleaned
promptly (US EPA, 1994b).

A printer in Minnesota reported that he had
identified chemical overspray not directed at the
screen during emulsion and haze removal as one
of the biggest sources of chemical loss. Employ-
ees built a simple “catching frame™ to place
around the screen during the chemical applica-
tion steps. The catching frame is used to capture
the overspray, which is then recycled or reused
(US EPA, 1994a).

A printer in New York said his facility keeps
chemicals in safety cans or other sealed contain-
ers to minimize solvent loss from evaporation.
They used to use a pump and spray unit to apply
ink degradant and emulsion remover, followed
by a high-pressure water wash. They only use -
haze remover if it is absolutely necessary. This
facility has now gone to manual, spot application
of the ink degradant and manual application of
the emulsion remover, followed by a low-
pressure rinse. A final high-pressure water blast
follows this rinse step. Results of industrial
hygiene monitoring at the facility indicate that
this new method of applying chemicals results in
no overspray of chemicals and reduced worker
exposure, since the high-pressure water blaster
no longer disperses the chemicals as a mist in the
air. They have also reduced the accidental
discharges from crimped or cracked discharge
lines in the pump system. This printer estimates
that the new methods of applying chemicals to
the screen have resulted in a 15 percent reduction

An alternative technique for ink removal is
to use a high-pressure water blast. The high

- velocity fluid impacting thé screen loosens the

emulsion and increases the removal efficiency.
Pressures up to 4,000 psi have been used without

Jamaging screens. The combinaubn of this and -
previous measures could potentially reduce
emulsion remover use by as much as 75 percent
{Jendrucko, 1994). Precautions will have to be
taken to protect the employees from the noise

. generated by the high pressure jet.

Using haze remover can cause screens (o
become brittle and tear more easily. It also
contributes chemicals to the wastewater stream.
Therefore, it is beneficial to minimize its use.
Several simple techniques can be used to accom-
plish this reduction:

o Apply haze remover oﬁly to the affected area
instead of over the entire screen

« Avoid allowing used screens to sit for a long
period of time before reclamation because the
longer ink and emulsion remain on the screen the
more likely “ghost™ images will form

« Apply an ink degradant to the screen before
recl;lmation to prevent “ghost” image formation
(Jendrucko, 1994).

Screen Disposal

Many screen printing facilities reclaim their
screens for reuse because the screen material is
valuable and costly to replace. Screen fabric can
be one of the most expensive supplies that a
screen printer uses and can have a large impact
on cost of operations. For example, the most
commonly used fabric, polyester, costs $10to
$40 per square yard. A shop that wastes $100 -
$200 per week in fabric costs from ruining
screens or failing to reclaim them, increases its
production costs by as much as $5,000 to
$10,000. The average monthly expense for fabric
is $360. In addition, reclaiming screens has the
advantage of saving labor time needed for
stretching mesh across the frame and adjusting it
to the correct tension. Some printers believe that
using retensionabie frames when stretching the
mesh “work hardens” the fabric, improving the
printability and longevity of the screen. Other
printers note that reusing screens for other jobs,
instedd of storing them in an imaged screen -
inventory, saves both screen fabric'costs and
storage space often needed for presses (US EPA.
1994a). . .

56




C S e ~erekn pomters with tong production

runs and extremely small screens such as-those

used to print cn medicine bottles. stmply cut the

screen,mesh out of the frame after completion of "

the production run. By simply disposing of the -
screens, printers could eliminate the high cost of

* reclamation chemicals and labor time associated .

 with screen reclamation, as well as reduce the
risk associated with occupational and population

exposure to these chemicals. However, printers .

have to dispose of more screens, some of which
‘may be designated as hazardous waste due to the
_ chemicals applied to them during imaging and

: printing'.\"Due to the different types of source

reduction involved in thése two options, they are

difficult to directly compare in terms of pollution
prevention. Based on Design for the Environ--
‘ment (DfE) analysis. it is clear that screen
disposal is not a cost-effective option for a
majority of screen printing facilities. However,
 printers should riot view this cost estimate asa -
‘final analysis, because the operations of any one
_facility can be different fromthe assumptions

used in generating this analysis:_JS,cre(en.disposn'l _

would be more cost-effective in circumstances
where production runs approach the useful life of
a screen and where the size of the'screen is -
‘relati\"ely‘smarll (US EPA, 1994a).
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Case Stu‘diles IR .

Case Study 1. R |
uReducing the Use of Reclamation Chemicals in Screen | |
Printing” C AR oo

Das g~ for *ne g-vironment Primving" Project Case Study 1

US EPA, 1995, 4 5. : '

S Romo Incorporated of De Pere, Wisconsin is a commercial screen’printer that produces a
" \wide variety of products including decals, banners. point-of-purchase displa"yé. and original

\ 'equipr‘nent manufacture. About 60 percent of the company's printing uses traditional soivent-

! based inks and 40 percem'usesultmviolet (UV) curable inks. '

1 - . Romo began looking for poliution prevention opportunities in the screen reclamation ’
S process. Since screen-reclamatibh is crucial to screen durability and the quality of printing. but
. also requires a number of expensive and harsh chemical products. the process seemed to
* provide a large potential to prevent pollution und save money. They concentrated on all three
i parts of screen réclamation:” ink removal (screen cleaning). emulsion removal. and haze ot'

‘ 'fghost.image"'removal_. ~The company searcﬁed{ for ways tpireduc'e chemical risk and-prevenif
| pollution through three strategies: - o ' ’

e . reducing th‘e' volume of all products used

e

o testing alternative appiication techniques
. eX‘pgrimentin‘g.‘with alternative formulations of traditional products.
ln-process recycling . " ‘ ) '
v Romo was using b'etweevn‘,‘l'O 10.40 gallons of solvent'per day. Used screen cleaning product
" Jrained through a trough into an open tank, then was. lightly filtered and hosed back onto the s
screen. Lﬂnfonunately. the open tank allowed large quantities of solvent to evaporate, and an RE
inefficient filtering system left the recovered solvent dirty and ineffective. Romo reduced their ||
use-of solvent 1o 55 gallons every three of four weeks by installing: an in-process recycling still '\
L . for a one-time cost of $2.900. “This investment was recovered within seven weeks through ‘\
ceduced solvent costs. The new still isa closed‘sy‘ste‘m hat uses a heating and filtering system ,\
1 o remove pigment pefore pumping the solvent back for reuse.: The 5-gallon still is cleaned 1‘\ ‘
once or twice a week., The same 55-gallong solvent container lasts for 3 to 4 weeks. When the '.\
~solvent becomes 100 dirty to clean effectively. Romo disposes of the ink-contaminated solvent \
as hazardous waste. This saves the company S83 per day or $20.750 per year in solvent pro-
curement costs alone. o : - o -

Alternative application. technigues

5

' For years the screen cleaning solvent was applied by hosing the solvent onto the screen. .

Romo added an adjustable sp‘ray'nozzlg in orderto provide mare direct and efficient application

of the product. The no'zzle.'paired with better.use of brushes to loosen the ink. was able to

- reduce the amount of solvent needed for each screen. Further reductions in solvent usé were
made by creating a \pressure control device for the"spmyvnozzle. The device was simply a-small
piece of wood secured underthe handle of the nozzle by a locking pard. Since the wood ‘

' ‘prevented the screen recliimers from pushing the nozzle past a certain release point. the amount i
of solvent being éprayed was ;omroil'ed.' ’ ‘ \ g ' : ¥

e

i1
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~remote \nk and emulsion as quickly as possible. Third, Romo is looking for alternative chemi-

i

" New emutson remover approach

s
L ovarmme a4 o= s -

- - o w - 2l e - -

3. ~arns e Ao T anen ;ress-:ide woreen cleaning product. Romo was able to reducs
4y use 1t 2.uene and methyd 1sobuty | ketone by approximatefy 70 percent. Although the new
product was 2xpensive +S13 per gallon versus 33 per gallon for the old solvent) it p::'rformed
well, and Romo decided to use this less hazardous product for press-side cleaning. Savings
generated by using less reclaiming solvent with the new spray nozzle were used to fund the .
increased cost of the new press-side cleaning product. o '

Romo tested and then bought an extremely high-pressure water blaster (290 pounds psi) for
$2.450 that harnessed the physical power of water pressure (0 reduce the amount of chemical
emulsion remover product used on each screen. Romo was concemed that the increased pres-
sure might disturb screen tensioning or deteriorate the mesh. After five years of use, they were !
confident enough that the equipment did not deteriorate the mesh that they bought another even ‘
higher pressure { 1.500 psi to 4,000 psi) blaster for $4,900. Another way Romo reduced the
amount of emulsion remover needed was by diluting it with water before applying it to the '
screen and creating @ new-applicator for emulsion remover. Formerly, employees dipped a scrub "
brush into the sliced-open top of an emulsion remover containers before bringing the brush to
the screen. Now, the {5-gallon drum has been modified by adding a spray nozzle to evenly mist
the emulsion remover onto the screen. : s

'

The plant engineer estimates that the combination of the change in emulsion remover
application technique. dilution of the emulsion remover, and use of the high-pressure water
blaster has resulted in a 75 percent reduction in emulsion remover use. This reduction saves the
company almost $3.800 per year.

Hoze remover use change

Romo has taken several steps to reduce the use of haze remover. First. the screen reclaimer
applies haze remover precisely to the part of the screen that is stained. Second. employees try 10

cals that will eliminate the ghost images and the need for haze remover. The company is also
testing a method that the Screen Printing Technical Foundation believes can eliminate the need’
for a huze remover. The techniques requires that the operator degrease and apply ink degradant
to the screen before applying emulsion. remover. ' '

Modification ‘ Advantages , Disadvantages
Sprcyer.*cpplico?or systems Minimize cleaning solution used, Cost of sprayer system
reduce chemical waste at the source,
_may decrease labor costs because
screen cleaning will be faster and easier

Washout booths : Minimize exposures and waste Expense of systems
Eiltration sysiems Minimize cleaning solution used, Disposal of filter and/

recycle solutions - or concentrate
Recirculation systems’ : v - - o
Distillation units Reclgim solvent for reuse ‘ ‘ Expenswercnd pro
: hibitive for small
printers. Disposal of

| I

sludge ‘ )
Automatic screen washers Reduces air emissions, ceduce quantity Expe‘nvsive ond pro- - ‘! '
‘ : of chemicals used, labor will be reduced hibitive for small ‘
‘ ‘ printers [




Case Study2 R

| ’l’lnfrared Ink Curing Boosts Productivity for Indianapolis
~ Apparel Decorator” ' S B
. EPR! Journal, October/November 1994 .

;E In collabordtion with(lndiariapéli.s Power & Light Company (IP&L). EPRI's Center for ll\
“ M‘aﬁerials Fabrication recently é\'/al.uated fheener.gy savings potential of on-line infrared ink- :
'curing ovens at Logo 7, Inc., a major Indianapolis apparel decorator. Four IR panels, each rated 1
‘ at 4.8 kW, were installed on a 12-stage silk-screening machine and were evaluated through a L
lli series of tesgs.'The tests demoristrated that inks could be fully cured while still on the machine. '
»‘\’ el‘iminati‘ng‘ the need for a convection oven. Energy consumption was teduced 23 percent com- Y
N pared with convection oven curing--a reduction that translates to annual energy cost savings of
A nearly $900 per silk-screening machine. - . ' ‘ :

\ - s

[
o
o

i, o N R . L o
' “Conversion to Low VOC'Technologles” o
. Pollution Prevention for the Printing Industry , i
' {\ Sireenprinting and Graphic Imaging Association, Intl, US EPA, Printing Industries of New England .

1 and Massachusetts Office of Technical Assistance T S :

. Sépte_mber 1993 : : 5 L

! - . -~ . o
| ) i
! ;

Case Study3 =~ - . | ‘

- Arscreen printing facility Switched to inks with low amounts of volatile organic compounds 1]
~ (VOC) from inks with high VOC levels. This change allowed the company to continue.to operate .\
_and expand:its operations in an area of ever increasing air pollution control programs. - s ‘
o Traditionally, the screeh ‘priming facility primarily printed with solvent based ink syst'ems., \ :
~ 4 The facility {s printing a wide variety-of point-of-purchnse products, banners for indoor and short
term ‘outdoor use, and all types of window decals. Due'to the regulatory environment that was:
., forcing reductions in the amount of volatiles emitted, the facility began the tfansition to low voC
’i technologies. ‘ s L R ' ' : .7
R . N

Ninety-five percent of the inks used by the facility are low VOC. The facility uses both UV |
curable and water based ink systems depending on the printing requirements. Employee training -
“1n the use of both ink systems was required. Originally, the facility moved into UV technology
and then into the use of water based technology. - ‘ g o oo

‘ The facility phased in the use of water based technology over a period of nine to twelve .

.. months. They began by doing parts of a print run with water based inks. Working with these low

1:-VOC ink systems has réquired this facility to become more sophisticnted"in its approach tothe
screen primi‘n'g process. : T ‘ : ' S

\

|

\ ‘The following’are SGAI's-récomhendaﬁonS and work practice modifications for effective
1 use of water-based technology. o o C

111\ o Ensure that films are clear of seratches, splices, and impropeﬂy developed areas: Any of these
il problems tend to cause a weak stencil. : : : ‘ Lo )
1 » : L

[
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o mammgzacgTIestswere .32270 rermove dr'ed on water-based .k, screens wers #Uskea
comg eta ¢ w3 3tTrg waler 4ast and aegreaser before new stencil application. Caustic based
cearers. ¢ rct thoroughiy cemoved, tend to re-wet ihe screen and break down the stencil.

* e Screen stencis reeded.to be completely and thoroughly dried before exposure. Mcintdin alow
‘L» humidity {Eeiow 60 percent RH) and warm air (up to but not exceeding 100 degrees F)to gssure

¥ thoraugh drying. Drying cabinets, under these conditions, will complete the drying in less than two
: hours, regard!e§s of screen size. The facility has found that screens for water-based inks should not
be coated as thick (one-third less) as ones used for solvent based inks. -

¢ Toaossure thorough and complete eprsuré of the stencil, an exposure unit rich in actinic light

pu—

spectral intensity expressed in real time, minutes or seconds, was. The facility is now using @ 7500 .
walt lamp. : ’

+ Stencils used for long runs are chemically hardened.

il ¢ After developing the stencil a sufficient amount of drying needs to occur. Using warm air and
- 1ow humidity conditions, the drying times were lass than two hours.

+ lfpinholing the stencil after exposure‘ is necessary, the same photo emu(sion used to coat the -
screen must be used again and re-exposed. Caution must be exercised not to use an’ excessive
amount, regardless of technique, of brush or flat applicator. : ‘

¢ Prass operators must have spray bottles of water to mist on flooded screens to replace water
| that evaporates. ;

e Pre-lubricate the squeegee with a very oily safety solvent to double or triple the number of
l‘; impressions obtained prior o resharpening the squeegee.

e ——

'1 “ . Water-based inks may be very difficult to remove frorn the stencil, and the use of haze removers
q . .
' moy be necessary. ' :

w A major concem with the use of water based inks is the weather. or the ability of the air to
draw the water out of the ink. The facility has found that as shop conditions change throughout'
~ “the day. prinung conditions may change as well. For example, the print run in the morming may
' . only thin with water. and as temperatures increase, more solvent based retarders may be used.
1;‘ However. in both hot and cool humid conditions. care must be taken to use water as a thinner

1| since water based inks loaded with too much retarder are difficult to dry.

‘ The following are SPAL's recommendations and work practice modifications for effective
' use of UV, technology. ‘ '

e 360 and up mesh counts are used.

e i e

1 4 The durorheter of the squeegee ;:Hd‘n‘ges‘. A harder squeegee is used to print UY inks.

e Prior to running the actual job, a radiometer is used to measure the intensity of the lamp. In
addition, an ink cure analyzer is used to fest the degree of cure that is.achieved.

‘

The facility has found that employeé. training is crucial to the effective use of low voC
technologies in a production setting. By reducing the amount of solvent based inks used by 95
| percent. the facility realized a 70.percent emission reduction from ink emissions alone. -

lcorrect spectral intensity in UV) was used. The wattage output was not the concern here, duration of

e e e e =
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. Gone on celtwidth,

: N costs 512.000' to 52
sompact and can reduce the amount of space

While the cost of
larger amount of coverage. 2.700:square feet
gallon of solvent based ink. :

___-_—-—-——'.- e

Water-based inks behave more like solve

introduce this ink system into the

|

“The facility did not ﬁﬁd that:-'wate'x‘-bas‘ed

system, but they are difficuk to dry.

.. - | - 1 - ] | ] - A
chnology dees require the purchase oL ne

UV'ink is higher than trnditiqhal

pared to similarly used solvent based ink systems. QOverall, the faci
to water based products. They are easy to work with, there is very

4000, However. LV curing equipment i3 mer.,
\(equired for a facility's print ared.

solvent based ink, the bV ink_p‘rovic‘les a

W 2quipment. A G Ficdy Su2eaml

frém' a-gallon of UV ink; as opposed to 1,500 froma '

nt based ink, and no new ‘eqﬁip‘
milar to the solvent

ink systems require more energy o dry.as com-

o

1

ke tent was required to
| > facility. The costs of water based ink.are si '
based ink, so there was no appreciable difference in overhead. )

lity is pleased with the change B
little odor associated with the

e
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| Case Study 4
ugcreen Printing Case
Pollution Prevention for the

‘Screenprinting and Graphic imaging Associati

September 1993

and Massachusetts Office of Technical Assistance

study-Waste Water Issues”

Printing Industry
on, Intl., USEPA, Printing industries of N

The screen printing

| qdin‘:d to install and institute new programs
_comply with state and federal regulations.

sereens. Today, the facility is using a

' A silver recovery/w :

! reduces the amount of silver contained in the
amount of waste water that must be dispdsed

A system was desi

b activities. This minimizes the use of water as
1 placed in holding tanks and transpotted
recirculating systems,

$8.000.

the facility spent $33

I '
[

- By r'ﬁaking a switch frbm.solvent based t
ucts, the facility realized a savings of $7.000

Due to the installation of the silver recov

ficility produces a wide variety of
curable ink systems. Upon relocation to a new
for all operations produ

gried: that allows fot the

to a legal disposal facility:
1000 and will incur an annual operating cost of -

products with both solvent and UV~
facility, the screen printing operation was re-
cing a waste water stream to -

Prior to the move, the facility was using a solvent based material to clean and reclaim
water soluble product for both ink removal and reclaiming.

ash water recirculating system was installed in the darkroom. This unit

waste stream {0 acceptable levels.

and reduces the
in a hazardous waste '

_ treatment facility;™
recycling of the waste water from screen cle
well as disposal cOsts.

aning
After the water is spent, itis
To install this waste water

o water soluble screen cie:\ning/reclamation

prod-
per year.. .

ater recirculating system. the facility has
aste that must be

ery/wﬁsh,w

«een a 00 percent to 80 percent

decrease in the amount of w
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P2l ey 13T .nstailed 1 the sereen reclamanen ared has reduced the ameunt St
wasie oy T3 persent \With the addiien of both recirculating/filtration systems, disposal costs for
this faciicty are approximately $9.000 per year. '

“ Case Study 5 | ' | ‘.l\

| Pollution Prevention Oppor’f‘unities in Screen Prihﬁng H
| Operations: A Case Study - ) . )
presented by Lisa £ Wilk ) -

% Screenprinting and Graphic Imaging Association, Intl., US EPA, Printing Industries §f New England \
and Massachusetts Office of Technical Assistance C
\ September 1993

d

|

— |
A screen printer in New England was faced with increasing costs for disposal of solvent i
I wastestreams generated by cleaning of fine mesh screens. - ;

[nput chemnical substitution--screen cleaning operations formerly utilized organic solvents

{; (toluene. mineral spirits). Through a product literature search. an alternative aqueous cleaning
chemistry was identified. Pilot testing of the.alternative cleaner indicated that satisfactory clean- !
ing could be obtainéd with the aqueous chemistry.

E

'h ~ Rinse process modificatioh--spray nozzles were installed to control flow. which improved
ij cleaning :md ‘minimized excess wdstewater generation from rinsing operations.,

) Cleaning process modification--a countercurrent cleaning system was’installed to achieve
more efficient use of cleaners. This is an idea borrowed from the electronics and metal finishing 1
industries, which involves passing the componei\t (e.g.. the screen) requiring cleaning (or rinsing) |
through two or ideally three baths of cleaner (or rinse). Fresh solvent (of rinsewater) is only |
. added to the last bath. The solvent (of rinse) is periodically, (or continuously in the case of ' \
" rinsewaters) wransferred from the last container to the previous bath (and from l'he‘ second bath to 'i
! the first bath in the case of triple countercurrent systems). Thus, the screen is rinsed. in the ;
cleanest bath last. Computer modelling has shown triple countercurrent rinsing to be the most \

!
}i‘ effective in terms of cleaning quality as well as reduction in cleaning solvent (or rinse) required.
i

Adding four or more baths to the system does not achieve meas.urable improvement over the
| triple countercurrent system. ‘

4 Process eq‘ui‘pmcht modiﬁcation/upgrzide-4automated cleaning systems were investigated.
' Dueto capital equipment investment requirements. it was decided to postpone this option for
\ further review in the future. :

Through a cooperative team effort, a New England Screen Printer was able to identify and
implement pollution prevention techniques in its screen cleaning operations. The printer achieved
a significant cost savings in cleaning chemistry purchase costs, water and sewer costs, and waste
stream disposal costs. In addition, the printer helped contribute to an improved environment by

reducing its use of toxic chemistries and its generation of hazardous waste streams. En;ournged
by its success with implementation of pollution prevention techniques in screen ¢cleaning opera-
! 1ions, the company is now invcstigaling-potemiul techniques. for reducing ink usage and waste

\ generation. - ‘ . '
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Case Study 6 o
. Technology Alternatives for Screen Reclumcmon , -
Design for the Envnronment lPrmtmg Pro|ect o "
" US EPA o A L
October 1994 e E ) ' . T
X‘ {also ovc:lable to downlocd from EnvrroSense hftp ://es. inel. gov/) '

T e -

i g
il Thts is one of a series of case studtes focusmg on the screen prmung mdustry that EPA has
‘ ev eloped to illustrate how the DfE concepts can be incorporated into ‘screen printing opernttons
i This case study focuses on different technologies that can be utilized in screen reclamation.
Three screen reclamation technologles that may enable the printer to change both the types and
_amounts of chemicals used are: high pressure screen washers, automatic screen washers, and. - 1
sodium btcarbonate (bakmg soda) spray : i o . : -
S , ‘ "

l
il
i
i
|

. Thts case study presents

”l oD Descrtptlons of two commercmlly'ayailable technologies that can reduce a fac'ilityf's usage |

of.tradmonal solvent based lnk removers.

) Descnptton of a technolovy now under developraent that could further reduce the costs
and potential health rtsks of screen reclamatton 1

3) Comparatne cost performance and rtsk mformatlon for three reclarrmtion technologies.

i

i -

l‘ The costs and risks for eztch of the three substttute technologtes are compared to the costs and !
| risks of a traditional screen reclamation system. The traditional system used in.the compartson h
consists of lacquer thinner as the ink rerhover, a sodium periodate solution as the emulsion
remover, and a \tylene/dcetone/mmeral splrtts/cvcloheune blenid as the haze remover. These

“chemicals were ‘selected because screen printers indicated thev were commonly used in screen
reclamation. In both the cost and risk comparison, it was assurned that these chemicals were
Applled manually to 6 screens per day. each 2 2 l'77 in® (apprommatelv I'S ft®) in size.

s
|

.‘
I
ngh Pressure Screen Wushers o . ll .
’ .o
'_i.\‘ Two high pressure screen: reclamation systems were revrewed In addition, the performance l\
\ of one.system was evaluated in a print shop as part of the 'DfE Screen Printing: Project. High
| pressure washers typically work as follows. Excess ink is carded off the screen prior to cleaning.
," \o ink.remover is applied to the screen. An emulsion’ softener or-femOVer is applied and allowed
to work. typically for anywhere fromten’ seconds to less than one minute. The ink and stencil are
then removed by a high pressure water blaster sprayed on both sides of the screen ata pressure of |
‘upto 3, 000 pounds per square inch (psi). If necessary. ‘2 haze remover is then’ applied and al-
_low ved to work. Again. the high-pressure water blaster is used to rinse off the haze and the haze
‘ remO\ er. Cleamng usually takes place ina washout booth where the rinse water can be collected

\ Whtle this technology may require srgmﬁcant water use. most emulsxon and haze removal

products are formulated to allow discharge to sewers. Where ink residues in the rinse water

exceed wastewater permit concentration limits, such as for suspended solids. manufacturers also .

' \ supply a variety of filters. Some improved filtration systems allow rinse water t0 be reused. Filter
wastes are typtcally dlsposed of as hazardous waste.

ll

ll
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in general. the menz2fits of high pressme washes are that they reduced both chemucal use
iehiminating ink remosers? and worker exposure {less scrubbing re’quired‘). The DfE Screen
Printing Prosect found that the occupational risks of this system were notably lower than the
: fisks assocated with the traditional solvent-based reclamation chemicals, particularly with
i organic solvents. were significant. For the high pressure screen reclamation system, health
ﬁl concams were related to unprotected skin contact with the reclamation chemicals. Dermal
1 exposures could be reduced dramatically, however. by wearing gloves. Ecological risks from
q discharges to the water were not a concern for either the traditional system or the high pressure

blaster system. General population risks from air releases also were not a concetn for either
system. ~ '

1
‘Eg

t N

I'\ Performance
I3

1

|

.

)

Performance of a high pressure water blaster were evaluated by DfE staff ata volunteer

+1 printing: facility where the technology was in place. During the demonstration, the technology's

| performance was very good. On screens with solvent- and water-based inks, the stencil dissolved
i easily, leaving no emulsion residue on the screen. [nk stains on these screens were completely -
removed by the haze remover even before the waiting period or pressure wash. Reclamation
results were fairly ¢itnilac for UV-curable ink as well.

i
%
i

Cost ‘ .

The DfE Screen Printing Project also estimated the cost of equipment, labor, and chemicals

for the high pressure wash. Assuming that 6 screens are reclaimed daily and each screen is 2.127
in® in size. the cost estimate for the high pressuré washer totaled $4.53 per screen. This estimate
was compared to that of traditional screen reclamation system. Using the same assumptions. the
" esximﬂated reclamation cost using the traditional system is $6.27 per screen: 30 percent more that
| the high pressure wash. with the greatest savings coming from the reduced labor costs for the
11‘ high pressure washer. Equipment costs, estimated at $5.300 (installed) account for just 12
1“ percent of the per screen costs. This estimate does not include filtration units. which range in
i price from $1.300 to S12.000. although maintenance and operating costs vary widely.

Automatic Screen Washers

There are several different types of automatic screen washers. and although most are used
1 forink removal only. automatic systems for emulsion and haze removal are also available. The
.1 major benefits of automatic screen washers are reduced solvent losses, reduced labor costs, and
o reduced worker exposure. The DfE Screen Printing Project identified a wide variety of auto-
" mauc screen washers on the market and found significant differences in the chemicals used and
1t costs, Costs vary based on the level of automation (such as conveyors), system capacity, and

1
]
v

\ complexity of the equipment.
|

The basic component of the automatic screen washers is the wash unit, and enclosed box
that can house a variety of screen sizes (up to 60 in. by 70 in.). Aftera screen is clamped inside
the wash unit and the top closed, the cleaning process begins. A mobile mechanical arm sprays
solvent onto the screen through pressurized nozzles (30 to 150 psi) for any preset number of
cleaning cycles. Since the systems aré enclosed to reduce solvent losses. volatile soivents. such
as mineral spirits, are often recommended because of the efficacy. There are, however. a number
of alternative formulations offered by equipment manufacturers. Used solvent drains off the
sereen and is directed to filtration system to removed particulates (inks and emulsion). Follow-
\ ing the filtration step(s), reclaimed solvent is typically reused. Some systems have separate
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Compared to manual application of the traditional screen reclamation chemicals, the DfE

risk evaluation of automatic screen washers found that worker inhalation exposures to the

volatile orzanics.used in solvents (mineral spirits and lacquer thinner) were reduced by as much

“as 70 perc .t Although the health risks Jssociated with skin contact of the chemicals remained’

'high'. these risks could be reduced dramatically if gloves are worn while handling the screens.
since the automatic screen washer is used forink removal only, the risks associated with
emulsion and haze removal remained the same as the traditional system's risks for these steps. -
Performance - U ' v .
CLAS des;nbed‘ above. there are several types of automatic screen washers, and for each type
there are several mdnufacturers. Because of the resources required to do a full demonstration of

" the equipment commercially available, performance demonstrations of automatic screen wash- ‘

ers were not conducted as part of this project.

’ o 7 . ) . « .. I ! . '.‘ . v ) 3 v ' : ’ ' -
- The DfE Screen Printing'Project estimated costs for two automatic screen washers. assum-
ing that the washers were used for ink removal only and that 6 screens (as above) were re-

- claimed per day. Screen reclama.tion‘ cost§ uysing"an automatic screen washer ranged from a low

of S4.13 to $10.14 compared t0, $6.27 for traditional reclamation. The largest cost component.
and the cause of the variability in costs. is typically equipment cost. Additionally, the savings of
switching to this technology would be greater if this costing accounted for the labor savings of
workers moving on to other tasks once the screen is ioaded in the washer. It is important to note
that the cost’per screen of the more sutomated. higher cost washer would be much lower if it
operated nearer to its capacity of over 100 screens perday. . ' '

SodiumBicarbo’_noie’Spfu'y =

A sodium ‘bicarbbnate (bﬁking soda) spray technology was evaluated by the DfE Screen

Printing Project to determine if it is potentially adaptable as an alternative screen reclamation

technology. This technology: is c_ixrreritly used for removing coating. such as paint, grease, of
‘teflon from metal parts. In these applications, the technology has been successful in replacing
hazardous cleaning chém‘iéal's. Based on the technology’s success in other applications. it
appears to be'a promising substitute for.chemical screen reclamation systems. Because the -

" sodium bicarbonate spray technology had never been tested for screen reclamation, DfE staff

_conducted a one-day site visit to the equipment manufacturer’s facility. Thrée imaged screens:

- were inked with three types of ink. An inked screen was placed inside an enclosed cleaning
booth, and the screen was passed, back and forth, under the sodium bicarbonate spray. No
chemicals other than the sodium bicarbonate spray were used during the reclamation.

Risk | o , .
. The DfE project did riot undertake a risk assessment of this spray technolog_y.for a number

of reasons. Sodium bicarbonate has been shown 10 be a fairly innocuous _chemical and it is not 2

skin irritant. In addition, it is a common ingredient in baked goods, toothpaste and detergents. [f -

. this technology proves to be nAviabl‘ev alternative for screen reclamation-in the future, a detailed

" assessment of the human health and environmental risk should be conducted.

-
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The performance Jemonstrauon show od that cleaning the screen with a pressurized sodium
biearbonlte spray alone. without watet. cesulted in excessive damage t0 the screen. Performance
clearly improved when the sodium bicarbonate spray was combined with a pressurized water
I spray for screens with solvent-based ink and water-based ink. Typically, the emulsion came off
in stringy rolls. and ink flaked off rather than dissolved. A 100 in® area took approximately 15
minutes to clean. Following this cleaning, there were either significant haze or ink residue sops.
k Slightly greater spray pressures of slightly longer times resulted in visual screen damage or a
" ripped screen. Cleaning of UV-curable inks was neffective. No evaluation of subsequent use of
! these screens was made. : - ’

Based on these limited demonstrations, . itial Tesults indicate that with further testing and

research, this may be a promising new screen reclamation technology. Some modifications are

i needed to clean the screens faster and with less possibility of screen damage. For example. the

.i physical support behind the screen greatly reduced the stress on the mesh. Use of hot water was
suggested as a means of improving emulsion removal. Other ‘modifications may include de-

|, creasing the sodium bicarbonate particle size. or modifying the delivery rate and pressure of the
., sodium bicarbonate and water sprays. Further testing is needed before a definitive evaluation of
*m '\ performance can be given. -

1y Cost

J—
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Since the available equipment was not designed specifically for screen reclamation, it was
assumed that the cost of equipment modified for screen’ reclamation would be similar to the cost
; of the equipment used in the performance demonstration. The available equipment ranges from
: $32.000 to $52.000. including a filtration system. The sodium bicarbonate itself costs between
' §0.65 to S0.75 per pound, based on amount purchased. and approximately 1 pound is sprayed
_ per minute. If this technology proves o pe a tfeasible alternative for screen reclamation after
, further developments, a more detailed cost analysis can be conducted.
This case study described three distinct screen reclamation technologies that could offer a

screen printer the means to reduce employee eXposures to chemicals. These technologies may
" also reduce the total cost of screen reclamation (which included equipment. labor. reclamation
products. and waste disposal costs). One of the technologies under development (sodium ‘

*3 bicarbonate spray) offers the benefit of using relatively benign chemicals.

T

“Case Study 7 o
. Chemical Alternatives for Screen Printing

' pesign for the Environment Screen Printing Project

1 Case Studies #5 (EPA 742.F-95-004) and #10 (downlocded from EnviroSense ot hitp://
il es.inel.gov/) X . ‘

US EPA 1995

!
{0

Printers, EPA, product manufacturers, and the screen printing trade association are all

concerned with minimizing the environmental and health hazards of screen'reclamntion chemi-

| cals currently used in printing shops. In response to these concems. the DfE Screen Printing
project worked with printers and selected the screen reclamation process as oneé of the foci.

pumsm———




" Promising Performance .

- field demonstrations at volunteer printers’ facilities provided performance information under the \

printing facilities: the health and ‘envi‘roynmeritalfrisks of the alternative system compared to a

.these alternative system {s not used in this case study or in the final project report. Trade rames
“tics of the products they use. of are'considering using, with their suppliers: 2) since every screen -

greatly depending on both the operating conditions and the varying options of the different .

 ‘that these chemicals were applied manually to 6 screens per day. each 2,127 in® in size.

[}
[}

B B warked ogether to avaluatzialtemative sereen rectamation oraduan
- natwen gradudt
\

% 2iaean afternauve chemical Caystems” were evaluated. Most “systems” included an
ok rernower.an emulsign remover. and a haze remover. Lo o s

B

A
This case study 1s geared toward getting information to small- or medium-sized priﬁters. Itis
are: performance evaluations of the alternative system from laboratory tests and.from two

traditional screen reclamation system; and the cost of the alterriative system compared to the

cost of a traditional system. . oo o R

Bdckgrcund T S c | S

. ‘, | s R f . ‘ o . '. “v‘ . = B . +

[nitiated by industry, this project was entirely voluntary and‘involved almost all sectors of

the screen printing industry. All product systems were evaluated using the same methods. The.

consistency of the evaluations ailows the printer to determine which of the alternatives may.be a

substitute for their current reclamation products. ' ' :

, S . PR | L

* This case study highlights two alternative systems, referred to as Chi and Epsilon. These

~ systems, as with all systems demonstrated in the project, is a real, commercially available screen

reclamation system: however, the-names of the products are masked. The actual trade name for

were mdské:d for several reasons: ' 1)'DFE hopes to encourage printers to discuss the characteris-.

printing shop is different, manufacturers recognize that their product’s performance may vary

printers using the products. In order to get their full cooperation before the results were avail-
able, some manufacturers asked that the product name be masked. » - T -

“To compare the cost and risk of the alternative systems-to a known system. a baseline was
established using 2 traditional 'solvent-based screen reclamation system. The traditional system
used in the comparison consists of lacquer thinner as the ink remover, a sodium periodate
solution as the emulsion remover..and a x'ylcne/acelqne/mineral spirits/cyclohe:{anone blend as
the haze remover. These chemicals were selected because screenvprinter's indicated they were '
lcommorily‘used in screen reclamation. In both the cost and risk comparisons, it was assumed

. Performance was evaluated in two phases: 1) performance demonstrations at Screen Printing
Technical Foundation's laboratory evatuated the products under controlled conditions: and 2)

' \ariable conditions of production. Each product system was demonstrated in two or three -

" ticilities for one month to get a more complete evaluation of performance under a variety of - \

operating conditions. - D
Laboratory Testing |

. i
' During laboratory testing. three imaged screens were reclaimed using each alternative \

"gystem: one that had been inked with solvent-based ink, the second with an dltraviolet-curable
- (UV) ink,and the }thir_d‘wi(h‘a water-based ink. Following the ink application. screens were |

allowed to dry for 15 minutes to simulate a shop situation. After drying. the ink remover was

PRt
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‘a compilation of the data presented in DfE Screen Printing Case Studies #5 and #10.: Included ]
, . |
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|
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appid assmainy e panufacturer’s Mnsiructions. Again the screen was allowed to it this -
wme tor 24 howrs, cefare applting the emulsion and haze remOYErs. . 3 ‘

- Gyste— Th
L]

i Two applications of the Chi ink, remover were required to remove the solvent-based ink. The ,i

ink dissolved more easily on the other tWO screens (UV-curable and water:based ink), however, i

4 anink residue or haze cemained on all of the screens after applying the ink remover. On two of

*‘: the screens. the stencil started to deteriorate during the ink removal process, indicating that this i

. 9% product may not be applicable for in-process ink removal. The emulsion rernqvér easily dis- - . 1 -
5

4
[

‘ s‘olv“cd the stencil with only light scrubbing. leaving no emulsion residue behind. When addi-
tional ink remover was applied (used as a haze remover in this product system),' it removed the
ink residue and lightened the stains on all three screens.

System Epsilon . B ' . ‘\

L

The Epsilon ink remover dissolved the ink quickly, was easy to use, and rinsed cleanof = |

reside on the screens with solvent-based inks and UV-curable ink. In both cases. light to i‘ o

i moderate ink stain remained on the screen. When the ink remover was used on the water-based \'.

ink. more time and effort were needed. but the ink was removed except for a light stain. On alt -
three screens, the emulsion remover dissolved the stencil and there was no emulsion residue on "

| any of the screens after pressure rinsing. In the final step. the haze remover lightened the ink

| stains of all three screens. .

On-Site Demonstraﬁons

\ ~ Four printing facilities evaluated these alternative systems. Facility Aand B used Epsilon
E for one month. Facility C and D used Chi for one month. Their experience with these systems

e =

follows. .

~y 1nk Remover Performance
“ System Chi

g At Facility C. the alternative ink remover worked well, although some of the workers who
h used it thought that it acted more slowly than their standard product (a solvent blend). Facility D
I found the alternative ink remover worked well, especially on metallic inks.

% System Epsilon

i - At Facility A. the ink remover worked well, althoughxs,ome of the wbrkérs who used it

' thought that 1t acted more slowly and required more effort on catalyzed inks than on other
't solvent-based inks. At Facility B, the product removed both UV-curable and solvent-based inks

i efficiently. but the UV-curable inks was slightly easier 10 clean than the solvent-based ink. In
' addition. Eacility B found they used significantly less alternative ink remover per screen than
{“‘m their standard product. which was lacquer thinner.

1
i

' gEmulsion Remover Performance

R
e —
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e

Both emulsion removers worked well at all facilities. dissolving the stencil quickly and
easily. ‘ :

Hdze Remover Performance
| system Chi :

This system did not include a haze remover. instead the manufacturer recommended appty- !
ing the ink remover again to remove any remaining haze. Facility D found their screens were g'\
M . i

. . b
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s Tee semulsion removEnand 3 haze remoser has net.aeeded. At Facihn: C. e a2
camm2r sanizned the haze. howéver. a ghost.image rematned on the screen-that' conunusd w0

2

suid oner ume: Forlight haze, the haze remover was acceptable, but il most cases. this facility
‘ne=ded to dehaze the screen again with another product. ' : ‘

System Epsilon-

Both facilities evaluated the haze remover performance as “acceptable.” and similar in-
efficacy to their standard haze removers. o o ’

‘Overall Evaluation ~ -~
System Chi ‘ - B

- Atboth facilities. the performance of Chi was comparable to the performance of the facili-

 ties’ standard screén reclamation products. The consistent performance of the product at SPTF

'+ and in two print shops demonstrates that this system can work under a variety of operating '

.+ conditions. When compared to the traditional system described in this case study. a switch to

.+ Chi significantly reduced risks and.costs while faintaining the screen reclamation performahce

'L printers expect from their products. Although the altenative system described, may prove to be

'\ a good alternative in many printing shops. it may not be the solution for all types of screen

! printing operations. e ; o . :

H System‘ Epsilon

~ The performance of Epsilon was similar at both facilities, according o the printers’ evalua- B

tions. Because the two facilities have very different operations. the fact that Epsilon pe‘rformed"_
. well at both plants demonstrates that this system can work well under a variety of operating - .
i conditions. Facility A prints banners and 'poim;bfopurchasé displays on plastic using a variety of .~
> solvent-based inks. a dual cure emulsion. and mesh counts of 83-280 threads/inch. Facility B -
prints vinyl and mylar labels using both solvent-based and UV-curable inks. They use a direct

"+ photo stencil and screens with a mesh count of 355 threads/inch. Even with these differences.

. Epsilon was successful in reclaiming screens at both facilities. The final proof for the participat- .

ing printers was that all the reclaimed screens could be reused for future print jobs.
Reduced Risk | o
The risks associaied with inhaling the chemicals in Epsilon aré_ much lower, in Chi _ywiere
found to be negligible. while there 15 a clear concern for chemical inhalation risk with the
i traditional system. Gloves should be worn with both alternative systems as well as with the.
traditional system. o ' S - S
Cost Savings . = S :

The performance demonstrations showed that all-of the participating print shops could
reduce their costs for screen reclamation by switching to an alternative system, Costs of the
) alterna;‘e‘systems were compared (o COsts of using the traditional system. Assumptions included.

6 screens reclaimed daily (approx.:15 sq. ft.).in size for both the traditional and alternative
systems. The cost estimate foreach reclamatién system included {abor time spent to reclaim the’
- screen, the cost of an’ average quantity of reclamation products, and the cost of hazardous waste
disposal for RCRA-listed waste or RCRA characteristic waste; the RCRA-listing applies to the
traditional system ink remover only. - : o
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- Non-image areas are below

- flexographic printing. A

- . graphic chemicals, paper,

Flexography_
' Overview

Flexographic printing uses a printing plate
“made of rubber. plastic, or some other flexible
material. Ink is applied to a raised image on the
plate, which transfers the image t0 the printing -
substrate. The fast-drying inks.used in-
- flexography make it ideal for pﬁﬁting on materi-
als like plastics and foils. This makes o
" flexography the predominant method used for

- printing flexible bags. Wrappers: and simiiar -
_forms of packaging. The soft rubber plates are

" aiso. well-suited to printing on thick, compress-

ible surfaces such as cardboard packaging. Inks
used in flexography are usually either water-
. based or solvent-based (Pfei'dehin.'l993). '

The print area or image

~

such as plastic or rubber. and coated wiih_soldi
tions to make certain areas insoluble in water.

Wastewater from this process may contain acids.
~ alkalis, solvents, plate coatings. and developers. -
It using metal plates, non-image areas are etched
- with an- acid solutior that result in high'concen-

trations of heavy metals in the waste water.” If
asing rubber or plastic plates. no metals are

*introduced into the waste water. Ink is applied to’
' the image on the plate. From the plate. ink is

transferred directly to the substrate. Wastes
associated with this “process‘ are waste paper.
waste ink. and cleaning-solvents. Air emissions -
containing VOCs from inks and cleaning sol-

. - vents are impormni waste streams (Price. 1994,

" consists of a raised surface..
known as relief printing,
that can be inked and -

“pressed onto the substrate.

the printing surface and do 4 -
not reproduce (Price; 1994).
- Both sheet-fed presses and : . |
- web presses are-used in ’

diagram for flexographic
printing is shown in Figure

9.

‘ ‘Al original text.

* pictures, and illustrations
are phOtographed to convert.
them into the proper

' positive or negative films to
make the plate which 7
reproduces the image on the,
substrate: This step in-
‘cludes the use of photo-

. and film. The plates are
' made photomechani;ally.

Doctor )

Roll
e

Impression
Cylinder

using a flexible material

Figurej 9. Principle of Flexography
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1 ne en eI TR mased an the use ef
rubbar and ghotepaiymes plates. solvent-based
iaks. and hydrocarben solvents, as well as @
broad range of substrates. Printers select and
mix chemicals for 2 variety of prepress and
pressroom applications. Darkroom chemistry.
platemaking. inks and solvents. and maintenance
all use chemicals to achieve the ultimate goal of
transferring 2 quality image to 2 substrate
(Shapiro. 1993a). ‘

-
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The traditional flexographic operd'iion has
many large, open containers for inks and solvents
which are used in the printing process. These
evaporate rapidly into the plant and are emitted
through the exhaust stacks. Process waters are
discharged from darkrooms. cleaning tanks and
cooling systems. Water-based inks may result in
‘cleanup wastes going to sewers of septic tanks.
Adhesives used in converting may also find their
way into the water discharges. These wastes
may still be considered to be hazardous in some
states depending upon their composition. The
state regulatory agency will be able to provide
guidance on this issue. The manufacture of
engravings for rubber plates and photoploymer
plate processing introduce sources of ‘air, water
and hazardous wastes (Shapiro, 1993a).

A Prepress.
Plate Preparation

Citrus-based solvents and other more accept-
able solvents have replaced the traditional
chlorinated solveats availabie to plate shops and
pnmefs w ho make photopolymer plates. Water-
washable photopolymer platemnaking systems are
now on the market. These are usually classified
as nontovic. noncarcinogenic. and noncorrosive
(Thompson. 1994).

Photopolymer masters have been introduced
for making rubber plates. The hard photopoly-
mer replaces the metal engraving. Laser-
engraved rubber plates have also been introduced
and provide 2 chemical-free means of platemak-
ing. Future improvement§ might be in the area
of reuse and recycling of photopolymer plates,
trim scrap and polyester cover sheets, and further
packaging reduction/reuse (Thompson. 1994).

tr-line clatemaking sy siems are funn 2n-
closed and have mlcr‘oprocessor‘-comrol!ed
exposure with processor and dryer/light finisher
units. Light finishing via UV sources with
advanced automation and computerized controls
gnsures accurate platemaking and reduced
operator handling. These systems work well -
with a solvent-reclamation unit (Thompson,
1994).

Press
Inks

Water-based inks have been used most
broadly among flexographic printers. ‘especiaily
when printing on paper substrates such as
corrugated containers. The first large-scale
testing of water inks on film and foil substrates
occurred in late 1979 and continued throughout
1980. In general, flexographic printers made the
switch before it was required.. Trials began with
white ink. which represents the largest ink usage
for the majority of flexographic printers. Early
problems included poor adhesion, poor.wet rub
properties. low gloss. and reduced press speeds
(Morris, 1986). The poor adhesion has been '
particularly troublesome with frozen food
packaging. ‘

Water-based ink technology has improved to -
the point where it'is in the mainstream of film
printing. The colors produced are more vibrant
and crisp than their oil counterparts (Price.

- 1994). Films need further development to tailor

them for the wetting-out and adhesion of watet-
based inks. Inking and drying systems need
modifications 1o achieve more effective transfer

“and drying of water-based inks. In addition,

there is a need for cleaning systems that will
facilitate the removal of all ink components and
extend the life of anilox rolls and doctor blade
systems (Shapiro. 1993b)., '

With water-based inks, the surface tension
causes beading (ink that will not “lay down™
that produces sharp process dots with less

- tendency to bridge. Printers capitalize on that by

using ceramic anilox cylinders and plates that
release the ink more readily to the substrate.
Good ink trapping insures good process printing.
To accomplish good dry trapping one must -
increase the nu;gati‘ve pressure on the in-between
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“ temperature control can reduce aminé 16ss and
retain the color strength at the original viscosity.
.Water-based.inks dry in a 3-step process; water '

. evapo"rates from the ink, amines must leave the
ink for the ink to have water resistance, and the
polymer erhulsion particles must join to create a

film or network in the dried ink film. Water inks

are more stable in high humidity conditions and -
. donot suffer solvent loss and-the resulting

changes in viscosity that solvent inks do. To’
‘mairitain good process printing with water-based
_inks, it is necessary to prevent excessive me-
chanical agitation, maintain suitable pH. keep
temperatures below 110 “F. refingerprint press
using water inks, and change to ceramic anilox. -
cylinders (Matthiesen, 1993).
A new class of xVateerisper'sib,le:po'l)?ester

resins is finding application in water-bome

_ flexographic printing inks and overprint lacquers. a

Unlike other aqueous ink systems that rely on

relatively high acid resins for water '

dispersibility, the new polyesters require no

neutralizing agents. such as ammonia or dminés.

to maintain water dispersibility. The need to
balance ink pH on the press is thus unnecessary.
_ and odor vproble‘ms associated with volatile

~‘amines are avoided. These polyester systems dry.

faster on the substrate, allowing faster press.
speeds or lower oven temperatures, and they -

" exhibit rewettability on the press (cylinders.
plates. anilox rolls). This is all made possible
because the linear aromatic polyesters contain
sodiosulfo groups (Barton, 1991).

- Achievements in doctor blade technology
have resulted in high quality flexographic :
printing and pollution prevention through
controlled ink transfer from the ink container to
the substrate. The average two-roll system'with
its ink fountain, fountain roller and anilox roll is
a veritable open reservoir, exposing large quanti-
ties of solvents that are readily evaporated. The
- chambered doctor blade ‘halts this evaporation.

Ink enters the chamber from the reservoir or ink

sump by a pump. The ink is.held in the manifold :

area, with'a small area exposed to the anilox roll.
A doctor blade is positioned 10 shear off the

.. exoers inK 4y the anlex wums. catumin 1 BT

ink 0 the chamber. A second plasiic

o metal o

“blade retains the ink within the chamber. The

chamber is sealed off completely so that no ink
goes beyond the width of the unit. Anilox roll
technology has advanced to accommodate the
wear of the doctor blade. When cleaning anilox

“rolls. use automated systems with ultrasonic ot

high-pressure, and 'ijquid cleaning (versus L
mechanical) to reduce damage {0 rolls or cells.

Chrome-plated folls have been replaced by
laser-engraved ceramic surfaces. The blades
now wear instead of the roller (Shapiro, 1993b).

.. By using the chambered doctor blade system
and other related improvements, the fountain and

" the ensuing solvent exposure and evaporation
“have been reduced.. The only ink solvents
~ evaporating are those carried by the anilox roll to

the printing plates and then to the substrate. ‘No

~ matter what the press speed. the ink amount
_deposited using doctor blades will be consistent. '

Laser-engravéd ceramic rollers wear better with

the doctor blade in place. An innovative cham-~ o
ber blade system with automatic washing system ‘

(automatic blanket cleaners and.ink levelers)
built into the unit solves problems of ink rem-
riants and reduces the amount of water pre,v_'l-
ously used to clean the ‘printing system (Price.
1994.) Some continuing problems with the blade
systems include end-seal {éaks. inks spitting-up
from seals on impression drums. set up and

cleaning time on chamber systems. and part

" corrosion with water-based inks (Shapiro,
C993b) s |

* Several new and innovative drying and
curing technologies have been developed that
reduce energy costs and work well with new ink
formulations (Wold, 1991). Infrared drying uses -
electromagnetic cadiation and high energy
concentration. . It requires moderate capital cost.
and has high operating costs: it'is often used in

" conjunction with convection air dryersto providé
" the sensible heating load to the coated web.

.Radio frequency uses high frequency electrical

. energy to dry water and solvent based coatings

using high cnergy conccngrmibn. There are high

. capital costs and modv;fuu; operating costs. -
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Post Press

Refer to the general pollution prevention
section.

Letterpress

Like flexography. letterpress uses a plate
with a raised image on a metal or plastic plate.
Once the predominant printing method, today it
is used primarily for printing books, business
cards. and advertising brochures. The use of
letterpress continues to decline dramatically
with lithographic, gravure and flexography
replacing what was once done by this technique.

The three types of letterpresses in use today
are the platen, flat-bed, and rotary presses. On
the platen press. the raised plate is locked on a
flat surface. The substrate is placed on another
flat surface and pressed against the inked plate.

. The flat-bed cylinder press prints as the sub-
strate passes around an impression cylinder on
its way from the feed stack to the delivery stack.

" These presses are often very slow relative to
lithographic. flexographic of gravure presses.
The most popular letterpress is the web-fed
rotary letterpress (US EPA, 1995).
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Related industries

Hang. M. 1994 Alternative Plate Process-
ing. FLEXO 19(1): 50-52.

Case Studies

Poivmers.

u

Thisarticle compares closed~oop solwent

plate sy stems with water-washable plate systems

Js alternatives Lo perchloroethylene washout
solutions. '

Mounsey. G. 1994. Alternative Washout
Solutions. FLEXO 19(4): 31. S

The hazards of perc/butyl washout solutions
and the benefits of alternative washout solutions
are discussed. .

" Case Study 1

' Replacement of Hazardous Material in Wide Web

" Flexographic Printing Process

- Kranz, PB., T.R. Williamson,and PM. Randall

' USEPA RREL Project Summary. EPA/600

R

/SR-93/149. 1993. .

1t .
[ A wide web flexographic printing firm substituted water-based inks for solvent-based inks

g For zach percént increase in water-bascd ink use.. VOC emissions were reduced 14 1b. This
" was based on usage of ~2250 1b. of solvent-based ink per week, resulting in VOC emissions of
. about 1570 b, Typically the substitution did not adversely affect product quality or non-hazard-
* ous scrap waste generation. An average reducti !
* ink and cleaning solvents resulted from operational practice changes and employee training.: -

i
[l
L]
i
4
|

)
it

1‘ wnk; 100 percent utilization of water-based inks would yield a payback period of 0.54 yr.

- . b

on of 95 percent of liquid FOO3 waste from waste

The economic evalunti‘on‘wa‘s completed by calculating the costs of press modifications.
A ancillary equipment, waste disposal, inks. and solvent. The project had a positive net present
U{ value of $39.165 and 2 payback period of 2.5 yr, based on 21 percent utilization of water-based

B Al
Additional benefits' from reduced VOC emissions and liquid hazardous waste have been
improvem’ents in the workplace resulting from the switch to water-based inks include reduced
't indoor air pollutants. reduced handling of hazardous solvents. and the appreciation by company
”¢ employees of the need to make 2 conscious effort to further reduce waste generation. .

' when manufacturing flexible packaging using plastic sheet substrates (e.g., plastic bags for

! pread). The project objectives were 10 evaluate the technical feasibility, economic effect. and

~ rasulting change in VOC emissions achieved by the substitution. The technical evaluation was to
quantify the reduction in both volatile and liquid-phase solid hazardous wastes. Reduction of ‘
{'OC emisstons by switching from the use of solvent-based inks 10 water-based inks required

© geveral equipment modifications and 2 feedstock substitution. including dryer capacity enhance-
ment, press roller modification, ink handling equipment upgrade and installation of an in-line

' corona treatment system. Water-based inks containing 72.5 percent less VOC were used in place

. of.and combined with. rraditional solvent-based inks. '
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‘Case Study2 T
Achievements in Source Reduction and Recycling for Ten:
Industries in the United States o T

L W.Tillman. L . S

" USEPA RREL Report. EPA/600/2-91v051. 1991

’ o . ! I BT - N~

‘ H - 'Amko Plastics, Inc.. in Cincifinati, Ohio is a decorative printer for packaging of consumer i
N products. r'et;il store packaging a‘n'd industrial packaging employing agproximatgl& 280 people. ‘
Il By switching from solvent-based inks to water-based inks, they have minimized their volatile

i v
\ .emnissions by an estimated 38 percent. The reduction of alcohol solvent vapors has improved the “'; .
I ambient air quality of the press room. -~ S : o DR | R
| | N S i
il <. The following process changes and modifications were evaluated and implemented: | '

o control of pH of the ink-to mciptcin viscosity and print quality : :

. . ) ) : I . . . . . - fy
¢ modification of dryer heads between successive color print stations to direct heated air onto the ”1
‘.\ printed film (increased drying capability for water-based inks) : . !
it & redesign of ink metering systems for handling a higher strength ink and thinner application !
l‘, .o replace metal anilox rolls, which were having fheir wear-life drastically reduced, with more
expensive ceramic rolls C Lo : i

M
[
i Y ‘

e switchthe fountain rolt surfoce material to @ harder durometer rubber to improve wear-life with
|l ceramic anilox rolls ' ‘ v . ) : - o

h‘ o develop systems and equipment fo}mversely vary the percentage of resin ‘slip additive’ blended. i
i into the resin as the film was being extruded to allow high speed printing s L
: i - L : . ) . : I L
ie installation of larger corona jreating systems for elecirostatic treatment of the film surface at the . | A
5‘.‘ higher surface tension required for water-based inks ' I Ll ,
P | . . , : H
I‘i o switchto foam cushion ‘sticky-back’ from conventional 'sticky-back’ to compensate forthe - - \\ .
o additional pressure needed with water-based inks to achieve impression S : E
i . ) ’ o " o - ; . ot R . ’ , t .
.. The major costs incurred by Amko from 1984 to 1987 (exceeding $2 million) have today - \

resulted in the ability to print with quality and productivity at the same level as U.S. solvent-
: ", based printers. ‘ P T ' o o o

H
i

- 'Case Study 3 - o S
, solvent Recovery from Flexographic Printing Inks

D.C. Crump T Lo
il Pollution Prevention: Proceedings for the Conference “Waste Reduction - Pollution |} -
Prevention Progress and Prospects within North Carolina. Ed. Gray, ef.ol. )

‘ ~ Rexham Corporation installed a two-stage distilling process at their flexographic printing

o plant in Greensboro to recycle used solvent. A special room was built to house the stills and all
_appropriate safety features were incorporated. They have found that uncut ink cannot be

distilled due to charring. This onsite distillation has reduced the amount of hazardous waste t0 2

level that changed the status of the generator 10 small generator.

- ——————

s ——




Case Study 4
Venture Packaging, Charlotte NC.

Case Summaries of Waste Reduction by Industries in the Southeast
., Waste Reduction Resource Center for the Southeast, Raleigh, NC, 1989

ad

' with water-based materials to reduce emissions and the volume of ignitable waste generated.

\ Since implementing this program in 1980, emissions have been reduced by approximately 55

| percent. An additional 15 to 20 percent reduction appears possible with further application of

| water-based materials. The greatest success has been achieved in adhesives. Water-based ‘

% | adhesives are now being used for almost all production. Ink development has been more diffi-
% cult and has varied with the substrate to be printed. Laminating inks have been more successful

t

{

i Venture packaging undertook a project to replace solvent-based inks. coatings and adhesives
{
§

b
i

| than surface-print inks.

Capttal expendiiﬁreé have been minimal, but experimental COStS have been incurred. The

%‘ alternative. the addition of incineration equipment. would be very costly.
1 -

TCase Study 5

! Water and Ink Waste Reduction at F.C. Meyer Company
“ Toxics Use Reduction Case Study - ’
l Mb‘ssochuseﬁs Office of Technical Assistance .C101-2, 8/93

¥

]
v
U

s
H

: F.C. Meyer Company. a Lawrence, Massachﬁsetts cardboard box manufacturer and printer.
| employs 200 people operating gight printing presses over three shifts/day. five days/wk. In 1989. ¢
Y FC. Meyer switched from solvent-based inks to water-based inks. and reduced its VOC emis- !

" sions from 280 tons per year to less than 1,000 lbs.. per year. Performance quality was un- ‘nl\
I
\

' changed and the regulatory workload was reduced substantially. In 1992 they began 10 seek
' further waste reduction 6pponunities in the area of press cleaning procedures. Through em- ,
m’k “ ployee training. and improved washing practices, the company was able to reduce wastes from "
i 10 drums of hazardous waste t0 2 drums of nonhazardous waste per week. This, reduction was

i achieved by draining and scraping as miach ink as possible pefore washing, and minimizing the \

“amoum of water used. o

t
!
|
}
K

\
1
In addition to reducing the volume of wash water used. the company asked its supplier to \\
deliver black ink with 10 percent reduced water content. Waste water was added to the black ink |
with no apparent effect on the color quality of the ink. The waste water can also be added to

.+ other colors. such as gray. in smaller amounts than when added to black ink.

~ Reductions cschi‘eved

 Solids in spent wash water were reduced from more than 30 percent to 13 percent. The
volume of water used decreased by 35 percent. about one pint of watet is now-used each time 3~
press is wished. By reusing most of the wash water. wasté disposal has decreased from 10102 \
it §3-gallon drums per week. The 55-gallon drums of waste cost ~-$100 each to dispose. [mple- \\l .
'1
|

| menting the reuse of ink waste water has reduced the yearly cost of waste disposal from $52.000 |

1o $5.200.

% L —

e ——————"




Case Study 6 o
VOC Reduction at Hampden Papers, Inc.

Toxics Use Reduction Case Study, C201-1, 8/93 N
" Massachusetts Office of Technical Assistance - o ‘ o

I

. i
[RE

\7 year period by using new aqueous based acrylics 'de‘\}eloped by [.C.L Resins US of Wilmington.
| MA. ,H_ampden .islvq-lSO%yvorker, specialty manufacturer of converted paper, film, foils, and-

! board.svwith 64 production lines in a 300,000 f¢* facility. In the 1970s they elected to pursue
reduction at the source rather than emission control. The company implerﬁented a new coating
system us’ipg non- and low-VOC inks and comihgs and now uses gas oven drying and electror; .
beam curing where necessary.- They have not had to purchase VOC collection and control
equipment. - o . P : , o

Hampden Papers Inc. of Holyoke, MA, reduc_ed emissions of VOCs by 97 percent ovv'er'a ten \
1

\

|

*.

N3

»1
i

“od

't teristics. Thermzilly sensitive films and coatings are cured in one of the first Energy Sciences
‘1| electron beam units ever installed. “Infrared teqhnoldgy_ is also used to improve drying. The

1.
‘, * Hampden found that L.C.L. acrylic copolymer resin inks and codtings have fast drying cbara,’c;
|} aqueous products have demonstrated excellent clarity and resolubility on the press. .

\]\ - Qvera 10-year period. Hampden has reduced annual VOC emissions at its facility by 97

. - ..' 8.15 pounds to 0.22 pounds. Hampden increased total production by 21 percent in the same

, \ period and has realized significant savings in fire insurance premiums. The reduction of VOCs

has resulted in lower compliance costs, savings on insurance premiums, and a safer work envi-

1
percent. from over 420 tons to less than 20 tons. . VOCs emitted per unit of product dropped- from: \\l\
H
|| 1

| ronment.-

\

" Case Study 7 T 5

i
. oo . i
»‘ A (UV) Cure That's Eco-Friendly - o R |
|| Graphic Arts Monthly, November 1991:86 . ST ‘.
4] - James Riveris a marketer and manufacturer of consumer products. food and consumer .
\‘. packaging,and consumer-related communications papers. Their product lines include brands

' suchas Northern bathroom tissue, Brawney paper towels, Dixie cups and plates, Monterey o
. magazine paper. and the Quilt-Rap sandwich wrap. Sales for; 1990 were $5.4 billion.

In 1975 James River began using UV-cured inks, and by the mid-1980s asigniﬁcaht process | "
" expansion was undertaken. UV-cured inks are used in the converting process. They create the ,
", opportunity 10 combine multiple steps into-an in-line process. These inks dry instantly and are

/| more energy efficient. but generally cost more than conventional inks.




Case Study 8 -

Tubed Products, Inc. Use Reducﬁdn‘ Case Study k
Office of Technical Assistance, Commonwealth of Massachusetts , oo
 Case Study No: 31. Nov 1995 . | | \\
§

1 Tubed Products. Inc.. of Easthampton, MA is a manufacturer of plastic squeeze tubes and

|, caps for the cosmetic. personal care, pharmaceutical. and household chemical market. About 40 '.‘\
1Lk percent of their production is decoration of tubes with specific logos and information specified by l.\
*t customers. ' ’ i

\ _ Tubed Products made the switch to ultraviole ks and coatings over a period of 20 years.

]
Trials with their first UV decorating line in the early 1970s showed that UV systems had signifi- |
1 cantly reduced emissions. required less energy and floor space. reduced waste ink (since UV inks

| do not dry on the press). and allowed them to blend base :nks to achieve custom colors. In 1979,
i after working with coating manufacturers to develop and evaluate UV-curable tube coatings. they

i’l purchased their first production line that used UV curing for both inks and coatings. Later, ‘on- ‘i! ' -
1 il
|

ﬁ mandrel® UV curing equipment was designed and manufactured that allowed tubes to be printed. .
ﬁ coated. and capped while mounted on the same mandrel, thereby eliminating the need for tube i

' ransfer mechanisms.

|

i - Conversion 10 U\f-curgd.mks arid coatings requ}(ed new procedures for color matching, N
i measurement of surface friction, permeation. flexibility. and non-yellowing properties. The "

i addiuon of high speed presses and UV lamp systems required additional training.

The benefits of switching to UV curing have been space and.energy savings: each line

occupies about one-third the floor space of a comparable thermal line and about one-fifth the

energy (12,000 watts per hour). Thermal lines need about 0 minutes to produce & tube. while

" (he high-speed on-mandrel lines take only 3 minutes. UV inks and coatings contain no solvents.
_reducing worker exposure and environmental concerns significantly. Although the firm has not
calculated the exact cost savings. they pelieve that switching to UV systems has been an impor-

tant factor contributing 10 its growth in the industry. helping it t0 become a low-cost producer and
' the largest LS supplier of plastic squeeze tubes.

|

|

e b
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" Case Study 9 .
. How We Anticipated and Corrected Problems When

" converting to Water

w £ Lamar Jones, Label Americg, Inc.
i Flexo, July 1990

R,

. {n the beginning, all press operators were ‘véry experienced. but only with so!vent-based inks.
E During the transition from solvent- to water-based inks, customers were demanding better color
{: matches. more consistency from run to run. and much improved.light-f astness. Suppliers were
" ot providing inks that were base color consistent, and service was poor. Other flexo converters

|
| were beginning to switch to water inks, S0 W¢ looked for & §Upplier_lha( would commit to us. \
‘ :

I
o

/__a

h providing both service and quality. and made the switch.




W2 Tnose 02 "re\\ and one prc»mm W CKDél‘ll’"\t"ll with the water- oa\ed ‘nks. That :
“minwmizas Jisruption in the pre>>room and allowed us to "work off " the inventory 3f selvent

hase 1nks. Wehad o make deustments in pres> speed wash up 5ml\ >ubstrates tools. and'ink
addiuves. »

ll Press speed We rounnely run water- -based inks at 400-500 feet per. mmute. on both gloss'

i zmd uncoated stocks. We have’ found that movement of air is as rmportant if not more 1mpor- i

‘l! tant, than heat: in the drying of water-based inks. Bt

\l\ ‘ Wosh up Water-based inks requrre a mlld soap solution for wash- “\Jp. In order toavoid |

‘ contamrnatron of the inks with this solution, a custom wash-up sink was built. It is centrally i
located in the pressroom and large enough to accommodate: the ink pan, bucket and pump. At

\ the end of the job, ink is drained back into theink container. Residual ink in the pan, bucket. and

|| pump g 20 to the sink where the ‘wash solution circulates through’ untii they are clean (about 3

‘l _minutes). Drsposable pans are avmlable, whrch would ‘also reduce wash-up nme

; : | .

I Substrcles - pcper vs. film; Label Amerrca. Inc. specrallzes in EDP lnbels, poth pinfed

H ‘and. sheetfed 50 the bulk of the printing is on uncoated paper. which may be. rough Ink cover:.

lll age can be improv ed with ink additives. Our experience has been that with proper. primer and
apecxallv formulated rnks we can effectrvely pnnt on ﬁlms and foils with excellent results.

l
l Tools Wuh the swrtch to water-based inks, we had to rnake more use of Zahn cups and pH
" meters to maintain the ink quality. ~ o " SRR
i ‘ | ' ) . e o
'5 lnk. mcintencnce Replemshment 1s added as needed. and the pH meter is used often. -
A nk cddmves Slow medrum. ‘and fast dry reducer prmt cleamna additive. glycol. ammo-
~'nia. extender and color boosters are all bemv used to improve print qualuy -
' '
r\‘. Computerized ink mmmg Thrs is among the most s wmflcant changes for Label Amefica. ‘
1 Inc. [t'has paid for itself several times over within a year. fthas reduced raw material purchases .
! by allowing the company to purchase only base colors. It allows for effective mixing of even
”5 very small batches, reduces mrxmg time to about 3-4 minutes,. and allows us to keep much better
l‘ record of ink mventory : : :
|

t
b
1]
il
H
l
i
i
i
1

'

4\ ‘ . ’ 7 . ° . N

\ ’ Water-based mks are belter envrronmenmlly and for Ruman health - (fire hazard. solvent. :
fumes ease of disposal.) “Inventory has been reduced by over haif and sales have doubled.
lnsurance costs have decreased Color consistency and colorfast charncterrsncs have \mpro\e

____,_.‘—-'
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i Case Study 1 o
\‘\ The Spmt of lnnovcmon ‘ L A A i
I Martha Ortmann : : : AR ;
l“ Boxboord Contcmers, Pg-. 32 33 l.

\ _ Lawrence Paper decrded to retrofit s pnnung stations with a new. more efficient doctor \\
il blade system. The ongmal open system was too costly in terms of in nk consumpuon and con- .;
\ tamination. Prmtco isa compnny that does ruroﬁmnzs on printing presses: The relroﬁl n- i

B
1

.
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w@d Tany a2y S TIKINE & (th'the ntrieactes of the press. and enginearing and redesiznmi
Late seatem 1 ag new shstem saves ink and 1mproves print quality. The blades are changed

re often. and blade pressure 1s determined and adjusted automatically. Laser engraved anilox
rells are used as opposed o mechanically engraved ones. :

5
o 6 2

“3

i

4;3 Advantages of the new system: the old system used 30 to 40 1bs. of ink per ink change

‘“‘ W hejreas the new system, requires only 8 1bs. which reduces ink usage and volume of ink con-

! taminated: blades can now pe changed in 20 minutes versus an hour with the old system; the
new system is detachable. making repairs easier. ' i

Lawrence Paper recycles 100 percent of the water used in the printing process. !

l

™Case Study 11 ,

Waste Minimization ‘Assessment for a Manufucturer of

. Product Carriers and Printed Labels , 3
|, Waste Minimization and Recycling Report, 1994
iy Government Institutes, Inc.

e

I
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i
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|

\ A plant manufacturing printed po\ystyrene,packaging labels and high density polyethylene
! (HDPE) product carriers with over 300 employees produces 8 billion labels and over 500

\ million product carriers each year. : .

Wastes produced include volatile emissions (from the polystyrene extrusion process from
the blowing agent Freon-22TM and impurities in the polystyrene): photoprocessing wastes:
) plate washing wastes xbulunol/perchloroelhylené solvent mixture), both liquid and volatile
" emisstons: damaged or obsolete plates: solvent inks: press washing solvents (liquid and volatile
' ermssions); defective product; wastes from the thermoforming and cutting process.
i ., :

. .

Solvents are recovered with two large distillation units and reused in the plant. all extrusion \g
* wastes that have not been inked are reground and reworked onsite: off-spec inks and surplus \
i inks are reworked: ink runs aré scheduled to allow light-to-dark transitions in the printing trays. ".
', wash-up solventis recovered onsite for reuse. . ’ - \

o
L]
"

The 2conomic savings from the waste minimization opportunities implemented result from \
the need tor less raw material and from reduced waste treatment and disposal. Additonal waste \ :
minimization opportunities are listed in the case study. i

- i

" h




Case Study 12 —— =
Thinking Positive about Compliance Pollution Prevention
~ through Process Improvement ' L .

Fred Shapiro - '

|- Polymers; Laminations & Cocﬁngs‘Confe'rence:vS1 5-320
1991 ' S '

A flexographic printer of stationery items and coating papefboard with overall solid colors

gallons per day. but further inspection revealed that one press operation alone was generating

- about 1,000 gallons per week. Examination of the printing. process also revealed poor schedul-
. H ing. untrained persorinel, unsound practices in sequencing of colors; inadequate accessory
: " equipment to facilitate efficient changes of color. and using free running water to clean parts
. during changes. A wastewater treatment unit was installed at a cost of $40,000 - $50.000:

{
' “ . *Added ink pans and ink pﬁmp§ helped make color changes more efficient. A cleaning tank
‘ was purchased so parts could be cleaned while the press-was running, reducing the length of
" time it took to change colors and the amount of water used. Improved scheduling of colors *
'l eliminated some of the cleanup as well. Savings in downtime alone amounted to over $100.000
; per year. - ' : S o ' C

:
|
: '\1\ was concerned with disposing of wastewater. Corporate engineers estimated the volume at 50
l

f
'
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TE Gravure B
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Overview ' was trapsferred to the-cylinder before etching.
R < . The resist protects the non-image areas of the
"> ravure printing process is used forlong cylinder from the etchant. After etching. the
: cuns of multi-colored, high quality jobs at  resist was stripped off. The operation is analo-
‘high press speeds. Examples of gravure printed  gous to the manufagture of printed circuit boards.
—prqduc.ts. include art boolgs. gr,ee‘ting“cards‘ , Following engraving, the éylindér is proofedéand )
advertising. currency, stamps, wall paper, tested, reworked if necessary. and then chrome
 wrapping paper. magazines. wood laminates and  plated (US EPA, 1990). Often corrections and
some packaging. Gravure printing is a direct touch-ups are still done using the old process.
printing process that uses a type of image carrier : : coo
called intaglio. Intaglio means the printing plate:
in cylinder form. is recessed and consists of cell
wells that are etched or engraved to differing
" dépths and/or sizes. “These cylinders‘nre usually |
~made of steel and plated with copper and a light- -
| sensitive coating. After being machined to '

1

In diréct image carriers such as gravure
cylinders the ink is applied directly to the
cylinder and from the cylinder it is transferred to
the substrate. Modern gravure presses have the
cylinders rotate in an ink bath where each-cell of
: _ After bein. the design is flooded with ink. A system called a
remove mee'rfecuons in the copper, most . “doctor blade” is angled against the cylinder to
cylinders are now laser engraved. In the past. © wipe away the excess ink, leaving ink only in the -
they were either engraved using ;L:diamond stylus - cell-wells. The doctor blade is normally ;;osx-
or chemically etched using ferric chloride which.  tioned as close as possible to the nip point of the
creates pollution. If the cylinder was chemically  substrate meeting the cylinder. This is done so_
etched, d resist (in the form of a negative image) ‘ : , o o

I T o Printed image
Impression g{:‘lder | R
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irvojut berars it
Lmd MEreion rellers.
caftiwals deten f -ne substrate and the
prasyure fram xmprsmdh rollers draw/force the
ik out of the cell cavity and transter 1t to the
substrate - Figure 10).

. . a
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- Gravure printers usually use solvent-based
inks. although use of water-based is increasing °
Jue to regulatory issues. Processes that continue
to use solvent inks can run considerably faster
than processes that have changed to. water-based
inks. The nature of solvent evaporation allows
the inks to dry much quicker and allows for
faster press runs. This is especially true on
mulu-color jobs where the basic process color
scheme, CMYK (cyan-magenm—yello»\i-black {or
key]) is used to produce many different hues.
shades, and colors. This is commonly called
process color printing.

Rotogravure presses use the gravure process

to print continuously on long rolls rather than
sheets of paper. Unlike lithography and
flexography. gravure printing does not break
solid. colored areas into minute dots (half tones)
to print the areas. which makes it ideal for
reproducing high-quality continuous tone
pictures. especially when using glossy inks.
Many state-of-the-art printing presses are now
able torun 8 t0 10-color jobs at high speeds.

“The basic raw materials used in most gravure
panung techniques are those of a substrate.
cither in sheet or web( roll) form; a direct transfer
or mechanically engraved etched cylinder;
\mpression cylinders: ink systems: ink viscosity
control. solvent recovery system; drying ovens:
in-line cuwing and stripping to remove excess
margin \waste. quality control systems or proce-
dures to control the quality of the product, and 2
finished product that ends in sheet form.or roll
form.

Substrates have an impact on several parts of
the printing process. Substrates can affect how
the ink is transferred to the surface, how the ink
lies on the surface, how well the ink dries and is
absorbed by the surface, and how well the press
operator can control the register of the finished
product: Common substrates include coated and

Sat2a 7oLl
release papers ot the food iadustry . forls, and.
metallized papers. Less common substrates are .
cellophane. polyurethanes and tissues. Coated '
papers and board probably make up the bulk of
the more common printing substrates. One of
the more popular coatings used is a-clay coating.
This coating is generally applied when the paper
or board is manufactured. There are single,
double, one-sided. and two-sided coated papers.
The end use is generally decided by end product/
customer specification and the manufacturing -
process. |

odtey . 1 .
Ao daled CApErs. (odted And nan-S

Engraved cylinders are stored by the printer
until the job is scheduled on the press. Cylinders
(only one if a single color) are then rmounted on
the press and matched with the correct size and
hardness of impression rollers. When all of the
cylinders have been mounted in the press. each
printing unit is set with the correct inks and
rollers. A proof is then pulled by the press crew

(sometimes on a proof-press). Press proofs can

be done on non-virgin substrates or obsolete
paper and end rolls to reduce waste and pollu-
tion. Color adjustments and registration correc:
tions are made. Once customer approval is
obtained. the press run pegins. When the press
run s completed the cylinders are removed from
the press. cleaned. wrapped and placed in
protective boxes (normally constructed of

~ aluminum Ot heavy pine) and then moved to a

designated storage ared. Cylinders are stored for
future press runs of placed back into the process
to be dechromed. copper plated. and re-etched
with new designs. o :

PrePfes‘s
Cylinder Preparation

Gravure cylinders are made by engraving of
etching a designon a steel/copper and aluminum/
copper base that is chromed after the design 1s -
proofed. The chromed cylinder surface is hard
enough to resist image breakdown on long press

runs. which ‘would occur with softer material.

Sotvent-based ink cylinders vary in the depth and

“style of engraving of etching compared to water-

based ink cylinders. Generally, the engraving of
etching has a shallower cell micron depth for
water-based inks. In each process 3 designis
mechanically or laser engraved into the surface

88
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ng on the press, cylinders can be

Dependt
made of copper-plated steel or-aluminum. In
~ preparation for plaung, cylinders are heated in
warm.water and then put into a muriatic acid’
bath that strips the chrome plating and rust from
the cylinder.” They are then rinséd clean. Steel
cylinders are nickel:plated to promote the .
ponding of the copper. and the-aluminum cylin-
ders-are zinc-plated for the same reason. Alumi-
num cylinders are aiso treated with cyanide priot
* 1o copper plating. The final procéss after engrav-
ingisto chrome plate each cylinder and ready it
for proofing ( EPA/600/S-93/009). If the printer
does not make its o)wn{cylinders.,they are’ v
proofed-at the marufacturer before shipment to.
the printing company.
engraving and color separation approvals are
given. e

. Press:
Process Maodification

There are several methods’ available to '

" During proofing. design, .

L Jtegr anderstanding crthe ponie

: 'p.roduct 15 achieved: ‘Supphers, have technical

(S
SIS

mutched with: matenals so 4 ‘qua'\'u‘;

-
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H ad
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dssig;ahc:'a\'mlable to their customers so an_
acceptable product can be manufactured wath as
little pollution-and waste .as possible. Develop-
ment of partnerships with ink vendors is essential :
so that use of the technical assistance that the ink
and-solvent suppliers.can provide is L_xsed. '

Partnerships with ink vendors allows printers to

- take advantage of dn ink technician’s assistance

with “ink kitchens’’ ‘that automatically mix inks
to the correct color and quantity thereby reducing

';the‘o’ppo.lftunity for waste and pollution.

~ Post Press
Equipment Modifications

“There are many types of equipment modifi-

 cations that printers can use to help reduce

gOllutibn. The type and degree of modification
depends upon the company goals. financial

“health, commitment 10 improvement, and

‘makers have taken advantage o

address pollution prevention and waste reduction

in gravure printing environments. Each method
should be evaluated for its practical application,
both in cost and resource consumption. Caution

.should be u’§éd 10 ensure that a prevention
program of waste reduction program is not .
discarded based solely on cost. .

_ In conjunction with shallower ink pans,
improved doctor blade technology results in

- reduced ink usage. Vapor recovery systems can

_be one of the largest contributors to reducing -
pollution in <olvent-based operations. These
systems need to be matched to the specific - -

' ;:nviroriment and have been successfully carried
out’in many printing companies.- In addition.
alternative chemical solutions can significantly
reduce pollution. Test runs and trial projects
should be considered when searching for safe

- alternatives..” : ‘

_ Pr‘inters‘need to develop partnerships with
each of their major raw ‘material suppliers.

Within these partnerships there needs to be @

s

availability of new technology. Printing press

f new technology
and installed several types of process.improve-
ment controls on their equipment. After market
itemns that improve the printing process are also .
available to modify existing equipment. High'
temperature Ovens. solvent and vapor recovery
systems (afterburner) can be improved or modi-

" fied to reduce pollution. {n many cases the

improvements used to reduce pollution result in
increased manufacturing output that justifies the
capital expenditure for these projects. Any
reduction in wasted resources will improve the

~ overall pollution prevention program.

; "Process Modification -
The degree to which Vegetable oils can

replace petroleum oils in inks to reduce VOCs
depends on several things, including the type of -

_press, the type of substrate. and the type and

~ through an oven of dryer.

color of the inks. Gravure presses generally usé‘ .
heatset inks, which are inks that are set by going
These inks generate

"the most VOCs because they tolerate only the

smallest amount of vegetable oil content. The
drying temperature needed t0 set vegetable oil
inks will normally scorch the substrate and ruin

‘the product. Vegetable inks dry slower than

_coﬁventibnal ihks - especially on ;oated papers.

PR
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SRS LT IURL o eogdtaT.d TSNt shat can be
sved (0 the ik ATSTEN papers hold the (nk
in the substrate s0 s VOO are released s’
compared to coated papers which normally need
heat to dry the inks - thereby releasing VOCs.
Soy and vegetable pased tnks provide peneficial
printing properties - but drv slower than petro-
leum based inks.

v ¥

Water-based inks. while environmentaily
friendly, pose their own special kinds of comr-
cerns in gravure printing. Asa rule, water-
based inks dry slower than solvent-based inks
resulting in initial obstacles when making a
switch to water-based. They are more abrasive
and cause increased cvlinder wear and they
require somewhat different engraving and
etching processes. Water-based inks tend t0
have surface adhesion and lay-down problems
that solvent-based inks do not have. Printing
process adjustments are needed to maintain the
quality of finished product.

Some of the more common solvents used in
solvent-based gravure prinuing are toluene.
cylene, methy! ethyl ketone (MEK). methyl
isobuty | ketone, acetone. methylene chioride.
mopropy! and normal-propyl alcohol. All pose
risks that are inherent in a solvent-based system.
Alternative materials with less risk associated to
their use should be considered. )
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Approach to Pressroom Ventilarton in Solvent
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information on how one company installed a
new ventilation system for its seven rotogravure

presses and gives an in-depth description of the
system. : .

Norman, Edward C.. 98T “Recent Develop-
ments in the Use of Foamed Aqueous Inks in
Rotogravure Printing,” Paper presented at the
Annual Meeting of the “Air Pollution Control
Association. ‘ .

This paper presents technical information on
the use of foamed aqueous inks. which can lower

VOC emissions significantly in rotogravure
operations. Good basic information on this

technique, author works for Foamink Company.
Inc. ‘

Pferdehirt, W.P. 1993. Case Study: Roll
the presses but hold the wastes: P2 and the
printing industry. Pollution Prevention Review.
Autumn 1993.

A review of the printing industry. including 2
description of the basic printing processes. is
given. Waste reduction opportunities are ex-
plained, along with a review of progress that has
been made in pollution prevention in the printing
industry. B

‘Rosen, D.R. and M.R. Wool, 1986, “Micro-
processor Control of Rotogravure Airflow,”
Office of Research and Development, US EPA.
EPA/600/2-85/068. :

* The report discusses the technical and
economic viability of using microprocessor-

. based control technology to collect volatile
* organic compound emissions from a paper

coating operation. The microprocessorebased
control system monitors and controls both the
airflow rate and vapor concentration level within
the rotogravure printing press dryers. It inciner-
ates the VOC emissions in the plant’s existing
steamn boiler and also saves energy by reducing
the amount of dryer and room air that must be
heated. :




o @ Lenan Pravznuentn the Co_m;\ report. Jetatiing Sadinzs and frTmmenaLt T
mervid, Prinnng industry.” U.S. EPA Rl:k B indicated that a large q-umnm‘\ Sfunuteds "mh_'
Redyction Enginezring Laboratory and Center . muxture 1s wasted. The greatest costsar ngs can -
“‘or Environmental, Reéear:h‘lnform‘ation; 1990, - beachieved by the plant 'throdgh the 1‘n‘stalv1auon :
23, o o o S of an automated system for mixing and diluting
This report covers basics of all ‘printing _ coating mixtures. : o -

wastes and pollution prevention efforts; includes

. worksheets for conducting an assessment ofa Fleischman. Marvin; Kirsch, F. William and

printing facility. - . . . . GwenP. Looby, 1993, “Waste Minimization
o ; .. -Assessment for a Manufacturer of’Rotogrivure
Related Processes .~  Printing Cylinders,”. US EPA Risk Reduction
Jendrucko. Richard J., Thomas N. Coleman, - .I;gbomtbry.EPA/60(5/S-93/009; ‘
and Gwen P. Looby “Waste Minimization . ‘Documentation of a waste minimization ’
Assessment for Manufacturer of Gravure-Coated assessment with good information on the various
Metalized Paper and Metalized Film” Environ-  plating processes used to manufacture rotogra- -

. mental Research Brief, US EPA Risk Reduction ~ vure cylinders. Provides various minimization
" Engineering Laboratory, Sept. 1994, EPA/600/S-  options suggested to this facility with associated

94/008 ' 5 , -$avings in terms of estimatedfwaste reduction,
A waste minimization assessment was © waste management‘c,ost"savinés. raw material

performed for a plant that manufactures gravure- ", cost savings. operating cost, total cost savings.

_coated metalized paper and film. The team’s implementation costs and simple‘paybaclf.

_ "Tlgaseswd’ieﬁs e o
- Case Study 1 - .

“ Waste Minimization Assessment for a‘Manufacturer of .
- ! Printed Labels e S

I £ Williem Kirsch and ). Clifford. Maginn. R

| Environmental Research Brief, Risk. Reduction Engineering Laboratory .

-+ EPA/600/M-91/047 ;
' 5"1 - A waste minimization assessment was carried out at a plant producing npprokimately‘ 14 1
} -‘ billion printed labels/yr. Steel printing cylinders are nickel and copper plated. etched with the "!
{ labe! patterns to be printed. chromium plated, and then used with ink applied to print the labels. l
1! about 75 percent of the cylinders are chemically etched, and the remainder are mechanically |

" etched. Solvents used with ink concentrate and for cleaning press parts are recpvered and sold to
© reclaimers. Spent reagents, filters, cleaning rags, and studge are shipped offsite for disposal. -
" Process wast«;w‘ater and rinse water are treated by ion exchange and distillation. The team’s
_report detailing findings and recommendations, indicated that most waste other than water and i}
_ paper consists of spent solvents, and that the.greatest savings could be obtained by using recov- . \
. ered solvent instead of virgin solvents for cleaning at press side. . o
' The recommendations for waste minimization included:
o  using recovered solvent instead of virgin solvent for cleaning press parts; net annual savings of 1
'$284,292. S ‘ : o ' ’ \
e using recovered so'lvent!rinsteod of safety solvent for cleaning; net annual sovings‘559,443'

. cu?omcti‘ng mixing of ink, extender, and solvent fo reduce overmixing and evaporative loss; net "
- annual savings 547,085;-implementoﬁon costs. $288,800; payback years 6.1 ' :

;

9
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e “~3-gscert rertens with sovent and reuse; net ahnual savings $5,016

. Case Study 2 | | I
* R.R. Donnelley & Sons-Mattoon : \i
i in Pollution prevention: lllinois Industry Case Studies E
. Hazardous Waste Research and Information Center, TN94-039, 1994 '

| .

ﬁ
ﬁ

R.R. Donnelley operates large printing facilities. In 1990, their Mattoon facility generated i
. 31.700 gallons of waste gravure inkK and 17.800 gallons of waste cleaning solvent. By modifying i
i their process. SOmMe of the ink and solvent were gradually fed back into the ink supplies for the :
M printing press. This reuse resulted ina total waste volume reduction of 16,960 gallons per year. \
« or 34 percent. ‘ : - !

“ \ \

L

| Case Study 3 - 1%
| Case Study: A Gravure Printer |

M Cannard, Herve, et al.

. Spring 1995, Pollution Prevention Review
1

Constant Services. Inc. (CSD. a gravure printer, worked with the New Jersey Technical
Assistance Program. t0 develop and implement alternatives for TRI-listed solvents and to
~Jdecrease solvent usage. The company found that substituting alternative solvents for the listed i
., solvents enabled them to eliminate emissions from the room where the company’s strike-off

I press is located as well as reduce fugitive emissions of hazardous air pollutants previously

' associated with the formulation of their ink pigments. Moreover, by using dry rags instead of
' solvent-dampened rags to wipe down the presses. CSI not only further reduced solvent use and

' fugitive emissions, but also realized a substantial cost savings. \

e

ﬂ‘ The company prints and laminates vinyl webs that are sold primarily as wallpaper. They
1ﬁ have five production lines and a room containing a strike-off press which is a slow gravure press
' used to make proofs. CSI uses an ink that is formulated in-house. The ink binder. 2 PVC resin. is
purchased from a vendor as “dry chips” that are mixed with methyl ethyl ketone (MEK) and ‘
- methyl isobutyl ketone (MIBK) to form the vehicle. During formulation. the vehicle is added to |
m* surplus inks left from previous runs. and to fresh and spent solvent (dirty, spent press wash that |
ihis collected after press wash-ups). CSI has the mixing process well organized and uses all spent
- |} press wash and almost all surplus inks in new ink blends. Pigments made on-site are added to
\!i adjust the color shades. The pigments were previously stored as MIBK solutions. Those applied
\{ to the vinyl contains 70-80 percent solvents. :

e T T T

R

T

It was believed that partial substitution for TRI-listed solvents would reduce the overail
! toxicity of the fugitive emissions into the strike-press room.

-

| I

|
|




Chahging the Press ‘Wasn Procedure

Lﬂ\..d" he old process.ink tra\s and douor blades were - “washed down’ between preuuet.on

runs N d 1.1 mixwre of MEK and MIBK. which was captured t in parls for later reuse 1n ink. The
equlpment was then eleaned with rags that were soaked with the’ \lEK/\IIBK mrx

A\t the suggestion ot an employee CSl mtroduced a new cleamng procedure that reduced

"'}-501\ ent use and solvent ermsSlons by avoiding the wash down altogether and using dry rags to

| wipe down the préss paris. “This new process relies solely: on the solvent content of the ink

’\ residue to clean the parts. As a result, solvents are now used only 16 wash the rubber rollers.

\\ ‘Roughly 1;100 pounds of solvents are now. berng saved by eltmtnatmg wash down resulting in a
: cost savings of 5440 per year

I

Calculatlons showed that nearly 60 solvent laden rags. holdmg 5.5 ounces of solvent per rag. i ;

l

\- ‘were thrown away daily. By adopnnz the use of dry rags, the company not only reduced solvent
,\ \emrssxons by 3.600 pounds per year, but dlso realized cost savings “of $1,440.
|

I
i

Cleaning wrth dry rags instead of washlng the press thoroughly also reduced the overall cycle
time. Shutdowns which prevrously lasted 90 minutes have now been reduced to 10-20 mmutes
Yearly labor savmgs of 2,300. hours predicts a cost. savings of $23, 575.

l
\ - B l , Swntchmg from TRI-listed to Nonhsted Solven‘ts

l " Concern about employee health led CSl to change the solvents used 1 make ink for the

l strike-off press. The introduction of two ‘non-TRI listed substitutes for the cyclohexanone and
MIBK prevrouslv used enabled the company to eliminate emissions from the room where the

\\ strike-off press is located. "In addition, the substitutes have replaced MEK and MIBK in, the
pxcment formulanon of the ink used in productton processes

l o .-

oo “An mmal search for subsututes led to the introductioni of PMA a olycol ether acetate. Later. -
L .. a solvent which is a combination ‘of N-methyl 2-pyrrolidone and dipropylene glycol miethyl ether
I (Printsolve®), was added to the ink formulation and used for press cleaning. The company

il eventually replaced the PMA with DBE. a dibasi¢ ester mixture, also.an unlisted solvent. By

11 making these substitutions, CSI has. eliminated approximately 2 2,000 pounds:per year in TRI-

'l'! listed solvents. However, because Pnntsolve® is more expenswe the addmonal solvent purchase'

‘H cost is approxtmately $3, 370 per year.

\«IIBK solutrons used in the fon'nulatlon of prgments ‘were replaced with the Pnntsolve@/

DBE blend. This reduced the total amount of hazardous air pollutants used in the plant and the

1‘ associated fugitive emissions. : :

' l’, ln addmon it is estimated that approxrmately 10. 000 pounds per year of MIBK have been
.+ replaced with the Pnntsolve@/DBE blend atan addmonal solvent purchase \.OSI of $12.770 per

‘ year.

‘, o l ) " . O’ther P2 Ac’nvmes ' .

_ All the spent mks that are too drrty to be reused, as well as-the dirty wash solvents, are
recovered in an on-site distillation unit. The distillate is reused in the formulatlon of inks. The -
dry residue is a nonhazardous waste and is disposed of .tccordmgly

o
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N shich previsusly remained spen the aif. have besn coversd »iid
inged hds As s it sobvent eqnissions, especially i the 1k formulation room. have been
drasticaily reduced ‘ ‘ ‘

{nk puans are covered with any available material (often cardboard) to reduce emissions from |
open nk surfaces. lh
- A policy statement regarding pollution prevention has been distributed to all employees. In H
¥ addition. the company now posts information on matters such as weekly usage of solvents during
Al production. production totals. job break-downs. and color changes. : T

1
13

. 't

T
+ Case Study 4 SR
‘ Hampden Papers Reduces Wastewater by 80 Percent, Ends |
“‘ Excessive Zinc Discharge ' :
: Toxics Use Reduction Case Study

ta Massachusetts Office of Technical Assistance

|

M Despite earlier reductions, waste water discharges from Hampden papers specialty opera-
il tons continued to contain zinc and copper levels above the discharge limits set by the local,

s wastewater treatment authority. Continued excessive discharges could have forced the POTW
o mandate installation of a very costly tréatment technology.

1 N

‘4 The waste waters are generated from the printing‘ma‘c‘hi‘nes (6 gravure presses and 3 air v
Lnife coaters), the coating mixing area. and kettie washup. Discharges from the coating mixing

area came from spill cleanup: improved spill prevention was the appropriate action to reduce i

" wastes there. Zinc ammonium carbonate (ZAC), presentas a crosslinker which allows aqueous ¥
' based ink and coating constituents to pecome waterproof. is 2 component in 60 percent of s
! Humpden's throughput and is used almost exclusively on the gravure presses. Copper. 3 "
. pigment in biue and green ink dyes, is only used in about 3 percent of Hampden's production i

:

:\i . Cleanup of the gravure presses includes ink being manually reclaimed and presses cleaned: |
i with water, Four of the presses require less than § gallons per cleanup. the other two require 30 !
‘1. and 435 gallons of water respectively per cleanup. Analysis showed that the two high volume it
' machines generated concentrations that would affect effluent concen;rations. : - \\

't Zinc

would use dispersion. rather than solution, technology. One of the alternatives was a carcino-
|} gen. and therefore ruled out. The other chemical. ammonium zirconium carbonate (AZC). is

- more expensive than AZC. Trials showed that discharge limits could be met. but print quality
k, standards could not. The dispersion system. though only applicable to certain coatings. Was '
ﬂ compatible with 85 percent of Hampden's total coating needs. The system was instalted for 20
.. ’ percent of the production. and Hampden plans to increase this to 70 percent. :

There are two possible alternatives to ZAC. as well as an emerging"production method that \
\

. Copper

|
o ‘ - ‘ . . o |
Unrestriéted hoses used to clean the ink wells-on the air knife coaters had a flow of 7.5 H
‘ gallons/min. for 60 to 90 minutes per cleaning. The ink mixing kettles required 20 t0 50 gallons ;

| I————
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Colors and carriers were tested for zinc und copper contEAt.
Since.no \ummute could be round tor the »opper pwment 5e°reoated waste water treatment was
‘ap leld temporary sotution. :

i

s ; ch‘er Conservchon

N

Al Ieakmv hoses and faucets were ﬁxed automanc shutoffs were mstalled on all toxlets.

- sink’s and. hose<
discharges were diverted from the sewer lineto a nearby river. The cumulative effect of these
efforts reduced average daily discharge onv producuon days to 12,000 gallons (from highs of
130.000 gallons); nonproduction days had a flow of zero. The POTW removed Hampden from
the significant industrial user fist. provxded the company continued-to seek subsntute chemicals
and 1mplement improved cleanup practices. Water discharge is now less than 20 percent of 1993
average daily flow. By 1995. zinc will be reduced to 20 percent of previous levels.

All air conditioning and machinery cooling lines and non contdct cooling water '
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Appencth SRS .
General Prmhng Regulcmons

\

Overvrew

 This section is a short summary of F. ederal Regulauons Potentially.Affecting the Commercial
Printing Industrv, Office of Polliition Prevention and Toxics. Design forthe Environment Program
_ (EPA 774B-94-001). This document includes only the appropriate federal regulanons Even when
' federal regulanons apply, there may.  be addmonal requirements based on state laws- In some in-
stances there may be state or local leglslanon without correspondmg federal regulanonf

" Clean Air Act (CAA)

" Under the requrrements of the Clean Air Act, the Environmental Protection. Agency has the
responsrbxlrty of identifying air pollutants that are potentially hazardous to the public health. safety
and welfare: establishing the National Air Qualuy Standards for setting the permrssrble levels of |

these pollutants: ¢ and. working n cooperatlon ‘with state and local cu)ve:rnments 10 enforce rhe terms”
- of the act. :

)

" Title | Provisions for Aﬁcmment & Mcmtencnce of Ncmoncl Amblenl Alr Qucllly |
‘ - S Stcndards !

v This secrxon of the CAaA establxshes levels of air qualuy rhar are applaed throughout the revlons
'»of the. United States. [t also designates "non.mamment areas where additional air ‘control rne.r:ure,s .
will be required. The Nauonal Amblent All‘ Qualrty Standards were establrshed for the followmo SIX
. pollutants

" Bollytant " Primary Stondar rotective of heglth

;Ozone , o - 0. l"Oppm (235 1g/m ) (1-hour average) -
‘Carbon Monokide S 9ppm (10mg/m’) (8- hour average)

oo 35ppm (40 mg/m’) (l-hour average)
' Pamculate Matter (PM-lO) 150 ig/m’® (24- hour average) '

50. |g/m3 (annual arrrhmetrc mean)

- Sulfur l)ioxlde, o | . 0.140 ppm (365 ig/m').(24-hour average)
- ' | 0.03 ppm (80 lg/m‘) (annual amhmeuc mean)
Nitrogen Dioxide 0. 053 ppm (annual amhmeuc mean)
Lead , h R 5 |g/m (amhmeuc mean averaged quarterly)

‘In the prmtmg 1ndustry the standards of concern. Wlu be ozone, NO_ and pamculate matter. - o
. While printers are not commonly producers of ‘ozone. they. are major sources for emissions of volatile
' organic compounds (VOCs) which are considered the precursors of ozone. Therefore, in printing
facrlmes the monitoring data for ozone are mstead measured for VOCs. Ttis necessarv for all
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2 e A neinel thetr facthity o tocated AR0ZONS non-umdjmem arsr o2 ‘ !
clasSiliedtion ot Sdened ars b hased on the fourth highest parts per mitlion ippmi reading taken 2ver
afty Sd-hour penad for that fegion. Sourees within these regions are then classified as to whether ’
thay 4re maier A MAJOr souree is Jefined based on the both the size of the facility-wide emissions
and the catezery of the nonattainment ared. Additionally, if any firm has the potential to emit (PTE)
more than 100 tons per year of ozone. it is considered a major source, where potential to emit is the
maximum sapacity of a stationary source at design capacity. Individual states will set their own
guidelines for reducing the ambient ozone concentrations. ' ’

Title Il Provisions Relating to Mobile Sources
Not speciftcally related to the commercial printing industry. .
Title Il Hazardous Air Pollutants

Section 112 of Title I lists the air pollutants which are considered to have a signiﬁéam.or
widespread effect on the wildlife, aquatic life. or other natural resources. including impacts on
populations of endangered or threatened species Of degradation of environmental quality over a large
area. The USEPA will provide a guide to the maximum achievable control standards for any source
er}mling at least one of the chemicals listed in section 112. :

Chermicals Used in Printing Listed as Hazardous Air Pollutants

Benzene Formaldehyde Perchloroethylene o ‘ :
Cadmiurn compounds Glycol ethers Polycyclic organic matter ‘
| Carbon tetrachloride Hexane . Propylene oxide
h Chromium compounds Hydrochloric -acid Toluene
il Cobalt compounds .Isophorone . 2.4 Toluene diisocyanate
Cumene Lead compounds 1,12 T(ichloroelhylene
Dibutylphthalate Methanol Trichloroethylene .
{ Diethanolamine Methyl ethyl ketone Vinyl Chioride
Ethyl benzene © . Methy! isobuty! ketone Xylenes
Ethyl glycol Methylene chloride

.~

If a source is able to reduce emissions of hazardous air pollutants by 90 percent of particulate
emissions by 95 percent prior to the state’s issuance of maximum attainable control standards. the
source will receive a six year extension in the compliance date. The only requirement being the
demonstration of emissions reduction prior t0 the proposed standard effective date. Itis up to the
operator to contact the state EPA to obtain guidance on the specifications of said demonstration.

Title IV Acid Deposition Control

Does not directly relate t© the commercial printing industry.

s

Title V ,Permifs :

This section of the CAA requires states 1o have a federaily enforceable air pollution permit’
system and that the permitting program be paid for by emission fees from permit holders. The permit
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cermit ez, Maximem permit term 13 five vears - The permit must fufly detarl 1f emisswn

waurces. 2aitbinh emission limats: a{nd specifyv a method-to demonstrate comph;incef. [n other words.

the Operator i required to tell the state which régulatiods apply at their facility and then demonstrate

¢ompliance with record keeping and monitoring. -

- The emissions regulated under Title V-are the potential to emit rather than the actual emissions.
The, polt'entml Fo"emlt is calculated as the emissions from a source as if i '
capacity year round. "A’permit is required if the potential is @) at or above 10 tons per year.of any
_s'mgl_e hazardous air pollutant, b) twenty-five tons per year of any combination of hazardous air "
pollutants. or ¢) 100 tons per year of any other regulated air poliutant. Should a facility be located i
with dn ozone nonattainment area. permits are required for lower emission levels. o

" A Title V permit is ;equired' to be submitted to the state' EPA within one calendaf year of the
approval of the state's Title V program by the USEPA. It will be necessary to contact individual
_states o determine the timeframe necessary for each facility. Once a permit has been submitted.
‘operations may continue until the_permit is issued. The issued :penﬁit will include all air-require-
ments for the facility. compliance §chedul¢s. emission monitoring programs, emergency provisions.
self-reporting responsibilities, and emission limits. Permit conditions will be applicable to the source
category rather than on the individual facility. I et S

. Title VI Stratospheric Ozone Protection -

" This section of the CAA sets up the procedure for the phase-out of the produttion’ and usage of
chlorofluorocarbons (CFCs) and other stratospheric ozone depleting chemicals. The chemicals are
divided into two categories, Class [ and Class I chemicals, which are interim substitutes for Class [
_ chemicals. Section 604 of Title VI calls for the complete phase-out of Class I chemicals by J anuary

1. Z0.00"(With the exception of methy! chloroform for January l..‘2002).‘ The Class [ chemicals
commonly used in'the printing' industry are Carbon tetrachloride and Methyl chloroform. The
complete phase-out of the Class II substances is currently scheduled for January 1.2030. However,
"the USEPA is proposing the phase-out begin in 2002. Production of carbon tetrachloride. ‘
hydrobrqmoﬂuorca:bons, and meihyl chloroform ceased on January 1. 1996. '

- Clean Water Act (CWA) |

The primary goal of the CWA is to protect, restore, and maintain the chemical. physical and

biological integrity of the waters of the United States. One interim goal of the act is to return the

- pation’s water 10 conditions deemed “fishable and swimmable™. All discharges into the waters of the
United States, publi'cly owned treatment works, storm water discharges. and storm sewers are cov-
red under this act. Direct discharge to any surface water requires a National Pollutant Discharge
Elimination System (NPDES) permit. I ‘ ' ' '

o Dischargeto a publicly owned treatment work (POTW) does not require a NPDES perrhit. but

‘will require an industrial user permit which is issued by the local water treatment operator. At this

" time. no-categorical pretrea’tmem'standards exist for the commeicial'printing industry. All printing

_ facilities are required to meet the genera‘lv pretreatment standards for discharge of process wastewater. -
The. general pretreatment requirements prohibit the following: 1) pollutants that create a fire hazard
in the POTW:2) pollutants that will cause corrosive damage to the POTW: 3) pollutants (solid or

© viscous) in amounts that‘wm-ob'struct flow in the POTW; 4) any pollutant released ata flow rate or

’ concentration that interferes with the POTW operations (this includes oxygen‘demnﬁding pollutants):

" '5y effluents at a temperature that will inhibit biological activity in.the POTW: 6) petroleum oils. non-

\biodegradablev;ut,ting fluid. or mineral oil products which will pass through the POTW or interfere

t were operated at full design




Lo et et Lremieans i the POTW . = peitutants that resuit in f.o(xqwt'\imdm s e L ‘
POTW undy are Teendd r hauied pollutants. Facihities are also required to notts the POTW
Aalmny SSemtars Lan . olation of the pretreatment requirements occur. Often state of local govern-
ments heve cdditional reporung requirements ‘which should be addressed prio‘f 1o discharge.

Often. an NPDES permit 1s required even if no wastewater is produced onsite. If any storm
water comes 1t contact with industrial activity of construction activity a permit will be necessary. .
This contact includes any handling equipment or activities, raw materials, intermédiate products. ’
final products, or wndustrial machinery exposed to storm water that drains to a storm sewer system of
directly to receiving waters. Note that a storm water permit is not required for municipal systems
which have combined wastewater and storm water systems, but the POTW should be informed that .
industrial storm water will be entering the sewers. o

Reportable Quantities of Hazardous Substances used in the Printing Industry |

Hozar nce " Reportoble Quanity (lbs.)
Benzene ‘ 10 ’
Carbon tetrachloride o 10
Chloroform - 10 'A
Eydohexane” 100
Ethylbenzene SR 1000
” =Formcldef;yde ' 100
j‘\j\\éﬁy\ﬁdroghlo‘ric acid o 5000
. ~ Propylene oxnde e o
2 “S‘yre‘ne ‘ "4 | . 1000
‘ g jWToluene“ ‘ o7 1,900
“ " ““j“‘3Xy|e‘ne‘ (mixed) S 21000

Occupational Héalth and Safety Act

Under OSHA, employers regardless of size are required to meet several standards which will
maintain a safe and healthful workplace. The “general duty clause™ of OSHA states that “‘employee .
employ ment and a place of employment which are free from recognized hazards that are causing or
are Likely to cause death or serious physical harm" must be provided to the employee. Section
1910.1200 of OSHA is the hazard communication standard and requires employers t0 inventory.
classify. and label all chemical substances onsite that are considered to be “hazardous".to health or
have physical properties which are hazardous. ‘All employers must have a written program available
- to employees which includes inspection, inventory, labeling. availability of material safety data
" sheets, employee training. agency reporting, and recordkeeping systems. Employers of less than ten
people may be exempt from the recordkeeping systems only. Severnl states have their own OSHA
regulations. it will therefore be necessary for facilities to contact their state agency to find their ‘
requirements. '




Resource Conservcmon and Recovery Acf (RCRA)

- The Q"\CU\LQ‘ Con\erwtlon and Recovery Awt deswnated the dttference between hazardou> ;
‘4 1ste and nonhazdrdous wasie. RCR-\ also includes a system for reculatmo undervround :torace
t:\nk: containing petroleum or other hazardous substance '

Subntle Aof RCRA deﬁned sohd waste as “any garbage refuse, or sludge froma waste tfeat-
ment plant, watgr supply treatment plant, or air polluuon control facility, or other discarded material. '
including solid, liquid. semisolid, or contamed gaseous material resulting from mdustnal commer-
© cial. mmmg and agricultural activities.” It went on to define disposal as “the dtscharge. deposxt
injection, dumping, spilling, leaking, or placing of any solid waste or hazardous waste into or on any
land or water so that such solid waste or hazardous waste or any ‘constituént thereof may enter the
envu‘onment or be emitted mto the air or dlscharged mto any water, mcludmg groundwater

Subtitle C estabhshed what is commonly known as the Cradle-to- Grave trackmg ‘of hazardous

- waste. It defined hazardous waste as a waste or any combination’ of wastes which due to its guantity.
' concentranon. or chemical. physxcal or.infectious characteristics, may (1) cause or contribute to any
increase in the- mortality or increase’ the serious 1rrever51ble or incapacitating reversible. illness: or 2y
pose & present or future hazard to human heaith or the environment when |mproperly treated, stored.
transported, disposed of, or managed. The EPA’set the standards for a waste to be classified as
_hazardous due to its lgmtablhty corrosivity, reactivity, or toxic characteristics. In addition. RCR-\
document 40 CFR Part 26! lists wastes which are considered hazardous without testing. - [tisres .
qunred that the, waste generator determine if the waste is hazardous and what classifications apply
Wastes are classxﬁed as being either type F (non -specific wastes that occur in several industries), type
KA spectﬁc waste sources),-or types P and U which are wastes thatare intended to be discarded and .
-are acutely hazardous or hazardous. respectwely In 1980, the EPA adopted. rules stating that.any

mixture of hazardous and nonhazardous waste is to be considered hazardous (*'mixture rule™).

Wastes that are acquired through the use of listed hazardous wastes are considered hazardous despite
any changes whtch affect their propemes ¢ derwed from rule ). ,

Contommcnts Found in the Pfinfing’lndnstry
’ Bcnum ‘ . Silver
", Chromium = L Tﬁcholdroethyigne
Ccrbot\ tetrcchlcride Vinyl Chloride
' Methyl ethyl ke?one -
: Spent solvents (solvems with @ FP<\4O F (mmercl spmts)

_ toluene, clcohol, xylene

Llsted Wcstes Common in the Prmtmg lndustry

FOO'I Spent halogenated solvents used in degreasmg operattons. including tetrachloroethylene,
trichloroethylene. methylene chioride, 1.1.1 trichloroethane, carbon tetrachloride, and chlorinated
ﬂuorocarbons Also any mixture that mc\udes a total of ten percent or more by volume of any of the
above solvents. A : a S
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T Sramtot. ..'_f't_":_f onentsnctading .strachlaroeths lene. mettsaene Jnaande. Wit T .
sthviene, Lo T 21~ zpe. chiorabenzene. { 1.2 tnichloro-1.2.2. mﬂuoroahahé.
erthadwhionchenazne. :nchigraﬂuoremerhane. and 1.1.2 trichloroethane. This also includes any
mivure & nanng mees than ten percent of any of the above solvents. ‘ '

£O03 Spent non-halogenated solvents including xylene. acetone. ethyl acetate. ethyl benzene.
ethyl ether. methy 1sobutyl ketone. n-butyl alcohol, cyclohexanone. and methanol. Also any mixture
or blend that betore use sontained ten percent or more of the above solvents. ‘ : '

FQO5 Spent non-halogenated solvents including toluene, rhethyl ethyl ketone. carbon disulfide.
isobutanol. pyridine. benzene, 2 ethoxyethanol, and 2 nitropropane. This also includes any mixture
that before use contained ten percent ot more of any of the above solvents.

U002 Acetone ‘ U226 Methyl chloroférm

U019 Benzene U080 Methylene chloride

U211 Carbon tetrochldride ‘ AU1 59 Methyl ethyl ketone (MEK)

U055 Cumene U161 Methyl isobutyl ketone '

1056 Cyclohexane "y210 Tetrachloroethylene (perchloroethYlene)
U069 Dibutyl phihalate U220 Tolvene |

U112 Ethyl acetate U223 Toluene diisocyanate

U359 E+hanol, 2-ethoxy ’ _ U228 Trichloroethylene

U359 Ethylene glycol monoethyl ether U043 Vinyl ;hloride

U122 qumcldehyde U239 Xylene
U154 Methanol ' '

Chemicals under |nvest{gdtion for Listing Usecf in the Printing Industry

Solvents I11 - Proposal April 1994, Final June 1995: Cumene. phenol. isophorone. acetonitrile.

furfural. eplchlorohydrin. methy! chloride. ethylene dibromide. benzy! chloride. p-dichlorobenzene
‘Solvents 11 - Proposal September 1997, Final Septémber 1998: 2-methoxyethanol. 2

methoxyethanol acetate. 1 ethoxyethanol acetate, cyclohexanol ' :

Solvent Study - Report Septembér 1996 Diethylamine. aniline, ethylene oxide. allyl chloride.
1.4 dioxane., L1 dichloroethylene bromoform :

Any RCRA regulated wastes are then to be disposed of based upon the status of the waste
generator. Generators are divided into three categories: large. small and conditionally exempt. A
large quantity generator is a facility that generates at least 1000 kg (approximately 2200 1bs.) of
hazardous waste per month or greater than 1 kg (2.21bs) of acutely hazardous waste per month. A
small quantity generator is a facility that generntes'grgnter than 100 kg (220 Ibs.) but less than 1000
kg (220 lbs.) per month of hazardous waste. or up 10 but not exceeding { kg (2.2 Ibs.) per month of
acutely hazardous waste. Conditionally exempt generators are facilities that generate no more than
100 kg (220 lbs.) per month of hazardous wastes and up to but not exceeding 1 kg (2.2 lbs.).per
month of acutely hazardous waste. The main difference in the status is in the length of time wastes
may be stored on-site. Small quantity generators may accumulate up to 6600 kg (13.200 Ibs.) of
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{omyee Lafgz Juaniily generltofs must ship wastes off within 90 days.
CAdl generdtors.vregardless of status, are required to meet céntain rules regarding the storage of
waites. All wastes must be stored In a separate area labeled for hazardous waste in sealed contatners

that are also labeled in accordance
generator m
to removal to the hazardous waste
site, for any reason including oper

disposal facility and require the necessary

Alsoincluéed u
Grave” rule. Under this rule,

UniforrnHaznrdous Waste Mani
manifest will have enough copie
tor, transporter, and operator of t
copy is signed by the TSD facility

~to verify receipt and
copy for a minimum O

‘ In the future, the printing indu
~sion is upcoming as to the status 0
_ considered a hazardous waste if it
contact the state EPA t0 vert
superfund (Com

Compensation,

 Under the origiﬁdl Suﬁerfund,

- address any hazard to human health and thee
,-contamination of food chains,

of hazardous substances

the printing industry is'the require

_ substances to the National Emergency
. based on the chemical specific report

w2 rrupo P30 daysor forupto

ay accumulate as much as 3

nder Section C of RCRA isthec
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he treatment, storage and disp

handling of the materials.
f three years, but it is recommended that they be retained forever.
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and Liability Act) and Superfund Amendments. .
. ‘o»nd Requthgriz’ution Ad,(_SARA) o

-
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with EPA and Department of Transpoftmion’requiremehts. A
5 gallons of hazardous waste at the point of generation prior
storage area (satellite storage). 1f any wastes are disposed of on*
ator error, the site will be reclassified as a treatment. storage and -
permit. : ‘ ‘

oncept commonly khown as the “Cradle 1o

waste produced. Priorto shipping. a

ate environmental agency. the genera-
; osal (TSD) facility. An additional " -
d to the generator and the state environmental agency
This.copy must be maintained. along with the original
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d with additional RCRA requirements as q'deci-

s and shop towels. At this time, a wiper isonly
ixed with a listed waste. It.is essential that printers
variations in this definition. : S o

stry' may. be face
f industrial wipe
contains or is m

prehensive Environmental Response,

the EPA was authorized to undertake any
nvironme

measures necessary )
nt triggered by buming, leaking, or explosion
or drinking water contamination. Relevantto
ment to report all releases of all CERCL'A’ (Superfund) hazardous
Response Center within 24 hours. The need for reporting is

able quantity (RQ) number assigned by the EPA.
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" quantities can be more stringently determined by the individual states and is available from the local

-
e kelnd
n

~sie Quannties tor Chemicals Lsea in ‘ne
Commerciai Printing Industry A

Chermigal . Reportab! ntity {lbs.
. Acetone .. 5000
" Ammonia ‘ 100
» Benzene 10
i, Cadmium and compounds i
i{{ Carbon tetrachloride ’ 10
Chloroform S : 10
Chromium and compounds 1
Cumene ‘ /5000
Cyclohexane C 1000 -
Dibutyl phthalate - 10
Ethanol, 2 ethoxy 1000
Ethyl acetate ' 5000
Ethylbenzene ' 1000
Formaldehyde 100
Hydrochloric Acid ’ 5000
lsophorone 5000
. Lead and compounds .
Methyl chloroform ' 1000
Methylene chloride 1000
Methanol 5000
Methyl ethyl ketone - 5000
Methyl isobutyl ketone - 5000
Perchloroethylene 100
Phosphoric acid ‘ ~ 5000
Propylene oxide 100
Sulfuric acid : , 1000
Toluene ‘ " ~ 1000
Toluene diisocyanate 100 '
111 Trichloroethane 1000
11,2 Trichloroethane . 100
Trichloroethylene 100
Vinyl chloride ‘ , 1
Xylene (mixed) 1000

The re:xum'orizat'ion of the Superfund act by SARA is significant to printers ‘l?ecausé of Title I,
known as the Emergency Planning and Community,Right-to-Know Act (EPCRA). This created the

emergency planning guidelineé and included the right of local governrnents and the public to obtain

information on hazards posed by potential toxic substance releases for the facility. The levels for
reporung the presence of hazardous chemicals are the presence of 10.000 Ibs. of hazardous chemi-
cals. and 500 Ibs. of the threshold planning quantity of extremely hazardous chemicals. In addition.
any facility that is required by OSHA's Hazard Communication:Standard (29 CFR 1910.1200) to
have Material Safety Data Sheets (MSDSs) for chemicals onsite. must also provide copies of said
\{SDSs to the State emergency response commission, the local emergency planning commission. and
the local fire departmeni. Eacilities must also provide to these three organizations an annual report
called a "Tier I” indicating the amount of chemicals above the threshold-quantities onsite. Ifany
agency that receives a Tier I report requests additional information, a Tier II report containing a
summary ‘of all chemicals in any quantity must be supplied within 30 days. The level of the threshold

environmental agency.




Chemical Name .

An cS ror Ex:rer“ew Hazarcous Chemicais inime 2neing

Federci

Repoﬁeble Qucnvfiry_

\evelsw

[

(|bs'.) Threshold P!cnnmg {ibs.)

. Ammonia 100 500
o Formaldenyde . -~ 100 500
;. Hydroguinone 1 " 500/10,000°
il propylene oxide 100 110,000
" Sulfuric acid T+ 1000 , 1000
, Toluene 2,4 Diisocyanate L ‘100 500

‘Revnsed threshold planning’ qucnmy based on new or re- -evaluated toxacxh/ data

) Ar{y printing facility employmg more than 10 persons that use
10.000 or 25,000 pounds per year of a listed chemical must also file a toxic chemical release inven-
tory (TRI). The difference in the quantity for reporting is dependant on the use of said chemical and
““should be obtamed from the state. env:ronmental agency.. o

S Of manufactures more than

;

T ; —
. ‘ H Chemlccls Llsted in 'rhe Toxnc Relecse Inventory used’in the Printing Industry "
- \ : -~ Hydrochloric acid, ’ ST R
A Amrﬁongc_ 3 " Hyrdroquinone \
o " Barium Lead ' ' I
- h Cadmium Methanol , I
‘ \\ : . Chromium Methyl ethyl ketone -~ T
o . uCopper *" Methyl isobutyl ketone It
-l Cumene " Phosphoric ccud e
1 \ ' Cyclohexche Siiver ‘|
i Methylene chloride Sulfuric acid - i
: \ C Ethylbenzene Tetrachloroethyléne
\ AR Ethylene glycol . Toluene
e Ethylene oxide - " Trichloroethylene -
i\ x . Formaldehyde’ 11,1 Trichloroethane
“, Freon \13 Xylene ' g

A

opper ph?hclocyanme pagmems were delisted in May 1991

TOXIC Substcmces Comrol Act (TSCA)

- Under TSCA the EPA is gwen the authority to limit ot prohibit the manufacture, processmg
distribution or disposal of a chemical substance which they have determined poses a risk to human
health or the environment. EPA will also gather information on all risks assocxated with toxicity to
all.new and existing c.hemlcals Of imnportance to the prmtmg industry are secuons 4,5.6.and 8.

v Sectxon 4 is the authorization for the EPA to require testing of chemlcal substances or mnxmres
they determine could be a risk to human health or the environment. Section 5 grants the EPA the
right to test all new chemical subslances 16 determine their toxicity and ‘subsequent risk 90 days

pefore manufacturing, processing or importing said chemical. Section 6 is the official notification

that the EPA may regulate the manufacture, processing. distribution in commerce. and the use and
disposal of any chemical substance determined to be toxic. Section 8 is the requirement for all users
and manufacturers to keep records and submit reports to the EPA. Printers using processed film
- developers or replenishers should contact the local environmental agency (0 determine reporting
" .requirements. Printers who import inks are also subject to all TSCA repomng requxrements
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Appendlx B

Human Resources L

Connechcut ‘ Ty

Connecticut Department of Envxronmental
Protection. Office of Pollution Prevenuon
79 Elm Street. 4th Floor

Hartford. CT 06106-5127 -

Phone: -860-424-3297 '

Fax: 860-424-1060

Connecticut, Technical Assistance Program
(ConnTAP) ;

'50 Columbus Blvd.. 4th Floor )

- Hartford. CT 06106

. Phone: 203-241-0777

. Fax' 203-241-20!7 '

Illmons

Hlinois Waste Manaoement and Research Center
. One East Hazelwood Drive
" Champaign. IL. 61820
Phone: 217-333- 8940
Fax: ’17/333 8944 .

[llinots Env1ronmental Protecnon Agency
Office of Pollution Prevention
~ P.O.Box 19276
12200 Churchill Rd.
: Spnncfleld IL 62794-9276
< -Phone: 217- 782-8700°
o Fax: 217- 7829142

:|nd|ana

,[ndn:ma Department of Envxronmental Manage- ‘

ment’ ,
Office of Pollunon Prevenuon and Techmcal
Assistance ;
100 N. Senate St/
P.O.Box 6015 '
. Indianapolis, IN 46206- 60I5
Phone: 317-233-5626
B Fax; 317-233- 5627

Indiana Pollution Prevention and Safe Materials

v Institute

1291 Cumberland Avenue. SulteC e
West Lafayette, IN 47906

“Phone: 317-494-6450 oo T
Fax: 317-494 6422 . ' '

: |owu

. fTowa Department of Natural Resources’

Waste Management Assistance Division
Wallace State Office Building

- Des Moines. 1A 50319-0034
Phone: 515-281-8941

Fax: 515 281- 8895

~lowa Waste Reductlon Center’

University of Northern Iowa
Cedar Falls. IA 50614-0815
Phone: 319-273-2079

. Fax: 319-273-2926 -

: Mume /:

ane Depanmem of Envnronmemal Protecnon ’
Office of Pollution Prevention

State House Station #17

Augusta, ME 04333

Phone: 207-287-2811

' Fax: 207-287- 2814 ’

' .Mussachuseﬁs

Massachusetts Executwe Ofﬁce of Environmen-
tal Affairs :

Office of Techmcal Assxstance

{00 Cambridge Street. Suite 2 109

" Boston, MA 02202 -
~ Phone: 617-727-3260
- Fax: 617-727-3827

Toxics Use Reduction Institute
University of Massachusens Lowell
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Lowall. MA
Phone 353.332. 1275
Fax $08-232.30%0 ‘

Michigan

Great Lakes and \id-Atlantic Hazardous Sub-
stance Research Center

Michigan State University Office

Al24 Research Complex-Engineering

East Lansing. MI 18824-1326

Phone: 517-353-9718

Fax: 517-355-0250

Michigan Department of Environmental Quality
Environmental Assistance Division

P.O. Box 30457 '

Lansing. MI 38909-7957 -

Phone: 517-335-7310

Fax: 517-335-4729

Grand Valley State University

Waste Reduction and Management Program
{ Campus Drive .
Allendale, MI 49401

Phone: 616-895-3048

Fax: 6716-895-3864

Spult Control Association of America
1000 Town Center. 22nd Floor
Detroit, M1 48243

Phone: 313-358-4400

Fax: 313-358-3351

Minnesota

Minnesota Technical Assistance Program
(MnTAP)

1313 S Fifth Street SE. #207
\finneapolis. MN 55414

Phone. 612-627-1910

Fax: 612-627-4769

Minnesota Office of Environmental Assistance
520 Lafayette Rd.. Second Flor

St. Paul, MN 55155

. Phone: 612-215-0242

Fax: 6! 2-215-0246

. Minnesota Pollutidn‘ Control Agency
Pollution Prevention Program

329 Lafavere Rd.

S Paul. MN 35153
Phone: 612-296-8643
Fax:. 612-297-8676

* Western Lake Superior Sanitary District -

2626 Courtland Street

Duluth, MN 55806-1894
Phone: 218-722-3336 ext. 324
Fax: 218-727-7471

New Hampshire . |

New Hampshire Department of Environmental
Services, Pollution Prevention Program

6 Hazen Drive

Concord, NH 03301-6509

Phone: 603-271-2902

Fax: 603-271-2456

New Hampshire Department of Environmental

Services, Small Business Technical and Environ-

mental Compliarice Assistance Program
64 North Main Street. 2nd Floof
Concord, NH 03302-2033

. Phone: 603-271-1370

Fax: 603-271-1381

' New Jersey

New Jersey Department of Environmental
Protection ’ : A
Office of Pollution Prevention

. CN423

401 East State Street
Trenton, NJ 08625
Phone: 609-777-0518
Fax: 609-777-1330

New Jersey Technical Assistance Program
(NJTAP) _

New Jersey Institute of Technology

323 MLK Jr. Drive

ATC Building

Newark, NJ 07102 ‘

Phone: 201-596-5864

" Fax: 201-596-6367

New York

Cornell Waste Management Institute

~ Cornell University

166 Hollister Hall
Ithaca. NY 14853-3501
Phone: 607-255-1187
Fax: 607-255-0238
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CBaffale, NY 2202 o
Phone: T1o-388-6370 . 7 .
Fax. "16-358L77i3‘ co

New ‘x ork State Depanment of Enwronmental

Conservation, .
‘Pollution Prevenuon Unit -
50 WolfRoad -
Albany. NY 12233-8010

* Phone: 518-457-7276. -
Fax: 318 457- 2570 -

New York State Energy Research and Develop-
“ment Authority

2 Empire State Plaza
 Albany, NY 12223 .
Phone: 518- 465-6251, ext. "61

Fax: 518 432-4630 '

New York Manufactunna Extensnon Pannershxpﬂ

385.Jordan Rd.

~ Troy, NY 12180
‘Phone: 518-283-1010
Fax: 518-783-1212 -

Ohlo

" Cleveland Advanced, ‘Vianufacmrmo Program
(CAMP) -

..4600 Prospect Ave. "
Cleveland, OH 44103-4314" .

Phone: -216-432-5300
Fax: "16 361-2900

: Insmute of Advanced Manufacmnng Scxences
Center for'Applied | Env:ronmental Technologles
1111 Edison Drive - . .
Cincinnati, OH 45216- 2265

' Phone: 513-948-2000
Fax: 513- 948 7109

~* Ohio Envxronmental Protecuon Agency o
- Office of Pollution Prevention .
P.O. Box 1049. 1800 Watermark' Dnve :
~Columbus. OH 43266- 0149

Phore: 614- 644-3469

‘Fax: 614- 644- -2329 B

‘Canada (Ontdrie)

- Enuronment Canada -
»Pollutlon Prevention and -\batemen( :

.‘”J St. Clair Ave. East, Tth Floor -

Toronto, Onmno M4TIM2

Automotive Parts \Aanufacturers Assocmnon

195 The West Mall, 25 Adela:de St. E.. Suite 516

Toronto, Ontario MS5C 1Y7

- Phone: 416-620-4220

Fax 416-620- 9730

. Great Lakes Pollution Prevenuon Centré

265 N. Front Street; Suite 112~

‘Samia. 'Ontario N7T1 7Xl

Phone: 519-337- 3423

v '.Fax 519- 337 3486 e

» Ontano Waste Exchange (ORTECH)

2395 Speakman Drive ‘
Mississauga. Ontdrio LSK1B3

'Phone: 905-822-4111 ext. ’358

Fax: 905- 873-1446 ;-
'Pennsylvumu

. Instiwte for Cooperzmon in Env1ronmenta1

Manaoement o
437 Chestnut Street; Suxte 715

‘Phxladelphla ‘PA 19106
: Phone 215-829-9470.

Fax ©215-829-9471

Pennsvlvanm Techmcal Assnstance Program
Penn State Umversuy

* 117 Tech Center -

University Park, PA 16802.
Phone: 814-865:0427 ‘

Fax: 814-865-5909

o

‘Pennsylvania Dépanment of Environmental

- Resources

Pollution Prevention Program

P.O. Box 8472.
Harrisburg,. PA 17105
Phone: - 717-787-9647
Fax: 717-783- 3278

. ~Umversuy of Plttsburgh
" Applied Research Center

* Center for Hazardous Matenals Research ;
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weanarzn, PASIN
Phone <12-32n-83210
Fax ~il-326-3332

Ccanada (Quebec)

Environment Canada Library
p.0. Box 10100

Saint-Foy. Quebec G1U4HS
Phone: 318-649-6543

Fax: 18-648-3859

Environment Canada

National Office of Pollution Prevention
351 St. Joseph Bivd.

Hull. Quebec K1AOH3

Phone: 819-994-6593

Fax: 819-953-7970

Rhode Island

Rhode Island Department of Environmental
Management. Pollution Prevention Program
83 Park Street

Providence, Rl 02903-1037

Phone: 401-277-3434

Fax: 401-277-2591

Unisersity of Rhode fstand
Rhode [sland Center for Pollution Prevention

© Crawford Hall

Chemucal Engineering Department
providence. Rl 02908

~ Phone: 401 -792-2443

Fax: 401-782-1 180

Vermont

Vermont Departmient of Environmental Conser-
vation. Potlution Prevention Program

103 South Main Street . :
waterbury, VT 05671-0404

"Phore: §02-241-3629

Fax: 802-241-3296
Wisconsion

Solid and Hazardous Waste Education Center
University of Wisconsin-Extension

610 Langdon Street, Rm. 529

\fadison. W1 53707

Phone: 608-262-0385
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Fax Ais-IR2-6150

Wisconsin Depantment of Natural Resources

Hazardous Waste Minimization Program

P.O. Box 7921 (SW/3)
\adison, W1 $3707-7921
Phone: 608-267-3763

Fax: 608-267-2768

Wisconsin Department of Natural Resources
Pollution Prevention Program

P.O. Box 7921 (TS/6) . '

Madison, W1 53707

Phone: 608-267-9700

Fax: 608-267-5231.

‘National and Regional Groupﬁ

National Pollution Prevention Roundtable
2000 P Street. NW, Suite 708
Washington, DC 20036

Phone: 202-466-P2T2

Fax: 202-466-7964

National Pollution Prevention Center for. Higher
Education '

430 E. University. Dana Bldg.

Ann Arbor. MI 48109-1113

Phone: 313-764-1412

Fax: 31“3-936-2195

Great Lakes Regional Pollution Prevention
Roundtable

{ East Hazelwood Drive

Champaign. IL 61820

Phone: 217-333-8946

Fax: -217-333-8944

Northeast Waste Management Officials’ Associa-
fion (NEWMOA) '
129 Portland Street. 6th Floor

. Boston, MA 02114 .

Phone: 617-367-8558

Fax: ‘617-367-0449

Printing Associations
Lithography '

Printing Industries of America
100 Daingerfield Rd.

. Alexandria, VA 22314




Prinung indusm‘ of [llinots_and
nen '

“0 East Lake Street

Chicago. [L 60601
 Phone: 312-704-5000

‘ Fax: 312;704-5025

Indiana Associa-

' -"vPrintin‘7 Indu'strv of Oﬁid

P.0.Box 819

Westerville, OH 43086- 0819
Phone: *614-794-2300

, Fax 614-794-2049

' ‘APrmtma Industnes of Vlrgxma

{108 East Main St.. Suite 300 .

" Richmond. VA 23219 C

'C*Phone 804 643 1800 o

. Printing Indusmes of ‘vletropoht:m Washmgton
7 West Tower
{333 H St..NW ,

Washington, DC 20005 -

. Phorne: 202- 682-3001

Printing Industries of New England
[0 Tech Circle o
“Natick, MA 01760

Phone: 508-655- 8700

‘Fn‘( 508- 655 "586

Graphlc Arts Techmcal Foundation .

. 1615 Forbes Ave. '
Pittsburgh. PA- 15213- 3796

~ Phoner 112-621-6941

' Fax 412- 671 3049

.\'atior\al

phers .
© 7 West Tower -

1333 H Street. NW

Washirgton, DC S
‘ Phone 70" 682 3001

Assocxanon of Printers and Luhogra-

National Association of Printers and Lithogra-
phers ’ ' R
" 780 Palisades Avenue

Teaneck NJ 07666

: Nauonal Assoc. of Prlntmg Ink Manufacmrers

T ————

T

. -
" Gravure

Flexographic Techmcal Assocxzmon‘
900 Marconi Ave. ‘

.. Liberty, MO 64068 -
- Phone: 816 781 lHl

'Nauonal Assocxauon of Quick Pnnters
. 401 N. Michigan Ave.

' Env:ronmental Conservation Board of the
~ Reston, VA 22091-4367

- Phone: 703 6438- 3218

S
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oA .
Phone

SN B R, Yl .
CFax, 201-312-0700°

Gravure Associatioft of- Ameriéa L
1200-A Scottsville Rd.

" Rochester. NY 14624~
'Phone 716-436- 2150
Fax: 716-436-7689

- Fiexogrcphy

Ronkonkoma. NY 1 1779 ,v N -
Phone:: 516.773776Q20 ‘ o
Flexographic Technical Association R
210 Stephen Street. ’ : '

_Levittown. NY 11756

Phone: 516-935-7241
Fax:‘5l6-935-l460

. Screen Prmhng

[

. Screenprmtmg and Graphlc Imagmg Assocxatlon

International (SGIA)

10015 Main Street -~
, ' Fairfax, VA-‘22031" ‘
Phone: 703-385-1335

Fax: 703-273-0456
http://www. sgxa org/

Other Assocnctlons ;

" In-Plant Managemem Assocnauon

1205 W. College Ave.

Chicago, IL 60611
Phone: 312-644- 6610

Graphic Commumcauons Industries
1899 Preston White Drive
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Hamon, NY o 0

Phane . 414333 Snle .-

ars

777 Terrace Ave.

Hasbrouck Heights. NJ 07604-3110
Phone: 201-288-9454 ‘

Nauonal Assectatien of Prinung {nk Manufactur-

- American Instiwte of Graphic Arts
1059 Third Avenue
New York. NY 10021
Phone: 212-752-0813

American Newspaper publishers Association '
The Newspaper Centet

11600 Sunrise Valley Drive

Reston. VA 22091

Phone: 703-620-9500

ational Association of Photographic Manufac-
turers

550 Mamaroneck Avenue. Suite 3Q7

Harmison, NY 10528-1612

Phone: 914-698-7603

International Digital Imaging Association (IDIA)
5601 Roanne Way. Suite 608 ’
Greensboro. NC 27409

Phone: 910-854-5697

Fax; 910-854-3956

lntemational»Association of Printing House
Craftsmen -
Phone: 612-360-1620

Waterless Prinung Association
P.O. Box 39800

Chicago. IL 60645

Phone: 212.743-5677

Graphic Arts Education and Research Founda-
tion
1899 Preston White Drive
Reston. VA 22091
_— * Phone: 703-264-7200




o Appendix C R
- Electronic Resources _

| {P_yrintring Web Sites

- EnviroSenSe’ o Sl o
Printing Industry Content Guide or Envirosense: Printing P2

' http:[/www.seattlé.battelle.org/es'-guide/prim/print.htm , = : :
This home pzige contains case studies, P2 ‘prac'ti'cevs.' regulations and vendor information of interest to
printers. From this page you <an also link into the US EPA web site (http://www .€pa.gov). - '/

Prﬂinters" National Environmental Assistance Center
‘ ‘http:/rldenrl‘.igis.uiui:.ed\i/pneac/pneac’.html L ’ :

" The PNEAC is jointly sponsored'by WMRC. SHWEC, the Graphic Arts Technical’ Foundation. and
Printing Industries of America. The goal of the center is to provide information about the enyiron-
mental impacts of printing and éffecti_v"e means to achieve compliance with environmentdl_ regula-

. tions.: o - .

GATF Home Page - N P
hetp://www.gatf.lm.com/ _ v ‘ ‘ oo ,
The Graphics Arts Technical Foundation home page provides information about GATF membership.
“workshops, products. servcies, NSTF scholarships. etc. : : e
“pIA Home Page
" hutp://www printing.org - v _ o ‘ .
The Printing Industries of America home page provides information about PIA membership and a’
search features to locate local PIA members. . : : ' '

o NAPL Home Page . : : S
http://www.napl.ogglnapl/home.html - o : R :

" The National Association of Printers and Lithographers home page describes NAPL. lists NAPL .
resources, equipment vendors ,and manufacturers, etc.. ‘ - o '

' SGIA Button Page _
http://www.sgiar._com/bu'tton/html T : : _
Screenprinting and Graphic Imaging Association International home page contains information about
'SGIr\membership. suppliers‘.‘e_mployment opportunities, ete.. - ,

U.S. Screen.Printing Institute
_http://www.usécreeh.com ‘ E T v v
A commercial site for screen printers with information on trade shows. industry resources. the US

" . Screen Printing Institute products, and-access to an available interactive chat session with other

screen printers. Appears to be a site primarily targeting the apparel sector of the screen printers.

7
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s :

The FTA Home Page hd» information an membership. hot news 1Lems. an environmental comer: an :
arnaunc2ments of (raning and upcorming meetings.. ‘

Gravure Association of America

hutp f/wwiv 222.018 ‘ ' ‘

The Gravure Home page has information on membership. publicatiohs, available services. a calendar.
and information on the Gravure Education Foundation. :

Craftnet Web Site o
hup:Ilcmfmet.eas.asu.edulwelcome.html

The International Association of Printing House Craftsmen home page describes the Craftsmen’s
clubs. seminars, etc. :

Listservs

e

Listservs are basically electronic bulletin boards where the subscribers "post” questions and answers
pentaining to 2 specific topic via e-mail. ‘ - ‘

PRINTECH focuses on technical aspects of environmental compliance issues faced by printers,
Special attention is given to providing practical information on materials. practices and technologies
that can prevent wastes and emissions at the source. . :

p2TECH is dedicated to the free discussion of technical strategies for implementing pollution preven-
tion. This is not specific to the printing industry. »

Subscription requests or questions should be e-mailed to <1istman@wmrc.hazard.uiuc.edu>

Videos

“Printers Win Through Pollution Prevention”
\Waste Reduction Assistance Program

P.O. Box 10009

Richmond, VA ?:3240-0009

(804) 371-8716 :

-gaving Money and Reducing Waste" . .
LS EPA Design for the Environment Screen Printers Video
Pollution Prevention [nformation Clearinghouse (PPIC)
US EPA ‘ '
101 M Street. SW (3404)
Washington, DC 20460
{202) 260-1023

_«Controlling Waste in Web Offset Printing”
Graphic Arts Technical Foundation -
4615 Forbes Ave.
Pittsburgh., PA 15213-3796
(112) 621-6941




S.2 r_"i—:.;_‘.;r‘_"\, . W 1sie Eduu(n,n CJnt—‘ e ;
~rLanzoon sl R"\ A.'Z9 : '
CMadison, WISITOT
- 6031‘6“"«85 o
Other
Sourcebook -96- Ofﬁcxal Phone Book of the Pnnnnc Industry -with instant phone and fax access to more
than 1. 200 sources of equipment and supphes plus an’ excluswe list of dealers by state
"~ Graphic -\rts Monthly . :
249 W. 1 7th St.
New York, NY 1001t~
Sales office: 212-463-6828 :
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4

"Glossary;

anilox roll—a roller that supplies a'predetei'-
mined and unifo
“a printing plate.

" basis weight—the weight in pounds of a ream
© (500 sheets) of papercuttoa given standard size
for that grade: 25 X 38 for book papers, 20x26
for cover papers, 22 1/2 x 38 for bristols, 25 1/2
.« 30 1/2 for index. E.g.. 500 sheets 25 x 38 of -
- 80-1b coated weighs eighty pounds; ‘

bimetdl plate—in lithography. a plate used for |

long runs in which the printing image base is
* copper or brass and the non-printing area is
aluminum, stainless steel, ot chromium.

blanket—in offset printing (lithography), 2
* rubber-surfaced fabric which is clamped dround
* a cylinder; to which the image is tran
- the plate, and from which it is transferred to the |
v paper. ‘ : )
burn—in platemaking: common term used for’
- plate exposure ’ ‘ T
catching up—in lithography. a'tern which
__indicates that the non-image areas of a press
. plate are starting t0 take ink or scum.

" chalking—in printing, a term which refers to
. improper drying of ink. Pigment dusts off
' pecause the vehicle has been absorbed too -
rapidly into the paper. :

coated pqper——paper having a surface coating
which produces & smooth finish. Surfaces vary
from eggshell to glossy. o

‘ color separatio
* " the process of separating color originals into the
‘primary printing color components in negative or
positive form. In lithographic platemaking, the
manual separation of colors by handwork per-

rm ink volume to the: surface of

sferred from..

n—in phbtogééiéhy v(pre-pl_'eSS).{

formed directly on the printihg surface. An artist
can pre-separate by using separate overlays for -
each color. B ' "

contact screen—a photographically-made .

_halftoné screen on film having a dot structure of
graded density, used in vacuum contact with the
photographic film to produce halftones. '

_continuous tone—a photographic image which
" contains gradient tones from black to white.

- crossline screen—in halftone photography. a
* grid pattern with opaque lines crossing each
otHer at right angles. thus forming transparent
~ squares.of “screen ;x'pertures." '

curl—in paper, the distortion of a sheet due to
differences in structure or coatings from one side

to thie other,.or to absorption of moisture on an.
offset press. o o '

. cyan—one of the subr_nciive p‘rim'arie‘s‘theh hue of -

- which is used for one of the 4-color progess inks.
It refiects blue and green light and absorbs red
light. o

dampeners—in lithography. cloth-covered.
parchment paper ot rubber (bare back) rollefs . ‘
that distribute the dampening solution to the
press plate or ink roller. o

‘ démpening sys}em—in lithography. the -
mechanism on a press for transferring dampen-
ing solution to the plate during printing.

distributing rollers;—in printing presses. rubber:
covered rollers which convey ink from the .

fountain onto the ink drum.

gravure. 2 knife-edge blade

d'octor]blcde‘——ih '
engraved printing cylinder

. pressed against the
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alactragearc clates—plates for high-speed laser
prinung using zinc oxide, organic
photocenductor of cadmium sulphide coatings..

fountain solution—in lithography. a solution of
water. gum arabic and other chemicals used o
dampen the plate and keep non-printing areas
from accepting ink.

halftone—the reproduction of continuous-tone
. antwork, such as a photograph. through a
crossline or contact screen. which converts the
image into dots of various sizes.

hickeys—in lithography. spots of imperfections
\n the printing due t0 suich things as dirton the
press. dried ink skin. paper particles. etc.-

'impression-—-in printing. the pressure of type.
plate or blanket as it comes in contact with the
paper. .

impression cylinder—in printing, the cylinder '
ona printing press against which the paper picks
up the impression from the inked plate in direct
printing. or the blanket in offset printing. )

ink fountain—in printing presses. the device
which stores and supplies ink to the inking
rollers.

laser plctemoking——the use of lasers for
scanning pasteups and/or exposing plates in the
same or remote locations. : ‘

makeready—in printing presses. all work done
prior to running. i.e.. adjusting the feeder,
grippers. side guide, putting ink in the fountain,
etc. Also. in letterpress. the building up of the
.press form. sO that the heavy and light areas print
with the correct impression.

magentg—one of the subtractive primaries the
hue of which is used for one of the 4-color
process inks. If reflects blue and red light and
absorbs green light.

register—in printing,
printing images on the same paper in exact

‘meire—in color process printing. the dnde .o
aple
angles of overprinting halftones. -

Sras

offset—in printing, the process of using an
intermediate blanket cylinder to transfer an
image from the image carrier to the substrate.
Short for offset lithography.

plate cylinder—the cylinder on a press on which
the plate is mounted. '

process printing—the printing from a series of
two or more half-tone plates to produce interme-
diate colors and shades. In four-color process:
yellow, magenta, cyan. and black.

fitting two or more
alignment with each other.

screen angles—in color reproduction. angles

at which the half-tone screens are placed with

relation to one another. t0 avoid undesirable

moire pattems.

trapping—the ability to print a wet ink film over T
previously printed ink. Dry trapping is printing

wet ink over dry-ink. Wet trapping is printing

wet ink over previously printed wet ink.

-up—in printing, two-up. three-up, etc.. refers
to imposition of material to be printed on 2 larger
size sheet to take advantage of full press capac-
ity. R ’

work and tumble-—to print one side of a sheet
of paper. then turn the sheet over from gripper to
back using the same side guide and plate t0 print
the second side.

work and turn—to.print one side of a sheet of
paper, then tumn the cheet over from left to right
and print the second side. The same gripper and -
plate are used for printing both sides.

yellow—one of the subtractive primaries the hue
of which is used for one of the 4-color process
inks. It reflects red and green light and absorbs
blue light. ;

soreen pattern caused by IRCOMECL SCreMrr et e o |
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eader Response Survey
Pollution Prevention for the Printing Industry Manual - Reader Response Survey ,
.. This manual has been published s @ pilot project to develop a comprehensive pollution prevention
munual for techmical assistance programs for the printing industry sector. In order to determine ihe
utility and make {mprovements in future editions! we would like to hear from you. -Your comments
~will enable us 1o increase the value of this document. Please take a few moments to answer some
.questions. IWh'en completed. simply fold in half, staple and mail the survey back. We appreciate youvr i
comments and suggestions. Z . o R ‘ : '

. Where did you learn about this report? .

. WMRC newsletter o A

“ " EPA Pollution Prevention Information Clearinghouse (PPIC)
Colleague . . oo ' ,

© E-mail announcement »

[nternet site (please name) S . L : RN

- .- Other - : - ' o :

" For the following questions: pleésé circle the number that best descl“‘ibes‘ your level of agreerﬁe‘nt
" with each statement. T o o o ) ]

. The oycrali quality‘(organizn}ioﬁ. content) of the manual wasbhigh?'
s 4 3 2 .
2: ' The manual provided a comprehensive%vgrﬂewof pollution prevention techniques for metal’
finishing. ; oA o o B
5 . .4 L 2 |
If you felt the manual was not comprehensive what iqforfnation was lacking: -
Was there any information that was unnecessary or.inaccurate?
. . ) L =4 o
3. - {nformation was easﬂy-located in the Manual.

s P S S

4. Additional conimemé regarding the Manual. »
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Bl Nl e e T T q prenenl R assianee arogram S ' a
Saser. N lownoEmld nr-eml rc"uhwn program ‘
nee 2o RMmenl: tederal, sate. or tecaly assttange program

avieramental uansumm :
Printing faciiity ‘ ‘
University -affiliated researcher
Privately -employed researcher
Env tror\memal organization
Student
Other

6. Would vou like to receive updated/revised copies of the printing manual? e S :
Yes No

7. If you would like receive WMRC's quarterly newsletter. please complete the information below.
Name: '
Tidle:
Company:
Address:
City:_ State: Zip:
Telephone: Fax: .
E-mail:

FOLD HERE, TAPE AND MAIL TO THE ADDRTESS BELOW. THANK YOU!
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" adhesives 11, 29, 31, 73, 79 S
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_binding 29, 31, 42

- Blanket Wash 45 . .
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