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Executive Summary

This report is the result of a joint effort between the Department of
Health Services Toxic Substances Control Program’s Alternative
Technology Division (ATD) and the Sacramento County Hazardous
Materials Division (HMD). In January, 1991, these agencies combined
resources to help the Department of General Services’ Office of State
Printing conduct a waste minimization assessment of their facility. This
report presents the findings and recommendations of that assessment.

The purpose of the assessment was to identify viable
waste minimization options for the Office of State Printing (OSP).
Particular emphasis was put on pollution prevention of hazardous
st e.

The findings from this assessment may also assist OSP in preparing the
plan and report required by the Hazardous Waste Source Reduction and
Management Review Act of 1989 (SB 14).

Procedure. In December, 1990, OSP provided background
information to the assessment team made up of personnel from ATD
and HMD. This background information consisted mainly of Material
Safety Data Sheets describing the hazardous substances used onsite
during the printing process. In addition, information was provided
describing the industrial processes that generate waste at the facility.
On January 7,1991, the assessment team conducted an assessment tour
of the OSP facility. On March 15,1991, the assessment team returned
to OSP again and gained additional information concerning the
amounts of hazardous waste generated at the plant in 1990.

Findings. OSP is making an effort to minimize the ?eneration of
hazardous pollutants at the facility. Although Targe amounts of

hazardous waste were manifested in 1990, it appears that the waste
volume has been reduced in the first quarter of the current year.



The findings and recommendations for reducing the generation of
waste at OSP are presented in detail in this report. Highlights of these
findings are as follows:

° Make waste minimization an integral part of the daily
activities at OSP.

e  Replace petroleum-based inks with soybean oil-based inks on
web and sheetfed presses.

° Replace particularly hazardous substances (i.e. solvents)
with safer substitutes.

° Keep in the work area only the smallest quantities of solvents
necessary to do the job. Make sure secondary containers are
labeled.

° Modify management practices of empty ink containers at
OSP to comply with emergency regulations (Title 22, CCR,
section 66730) that establish a set of standards which, if met,
exempt empty containers from further regulation as
hazardous waste.

® Improve on waste segregation practices to enhance recycling
opportunities.

e Make safety modifications to the hazardous waste storage
area.

e  Store solvent soaked rags in covered, metal, fireproof containers.
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Introduction

On January 7, 1991, the Department of Health Services Toxic
Substances Control Program’s Alternative Technology Division and the
Sacramento County Hazardous Materials Division conducted an
assessment of the waste generating practices at the Department of
General Services Office of State Printing (OSP) for the purpose of
identifying viable pollution prevention opportunities. This report
presents the findings and recommendations of the assessment.

What is pollution prevention?

Pollution prevention is any activity that reduces’ or eliminates the
generation of a waste, emission or discharge of hazardous substances
into the environment. It is the policy of the State of California and the
County of Sacramento to encourage pollution prevention through
source reduction activities and environmentally-sound recycling. These
techniques are favored over traditional waste management practices,
including waste treatment and disposal. The preferred hierarchy of
waste management practices is as follows:

« Source Reduction
Onsite Recycling
Offsite Recycling
Waste Treatment
Residuals Disposal

A more complete definition of each pollution prevention approach, along
with examples specific to OSP, are provided below.

Source Reduction
Source reduction is the elimination or reduction of hazardous pollutants

at the point of generation. Common source reduction techniques
include: process modifications; raw material (input) substitutions; and
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operational improvements, including improved housekeeping
measures.

At OSP, a possible process modification approach is:
1) Replace an outdated piece of equipment with a new, more efficient
piece of equipment.

Possible raw material substitution approaches are:
1) Substitute soybean-based inks for petroleum-based inks.
2) Substitute non-hazardous cleaners for solvents.
3) Substitute non-hazardous solutions for the fountain and blanket
solutions currently in use.

Possible operational improvements are:

1) Institute a facility-wide pollution prevention policy.

2y Increase maintenance of presses to reduce oil leakage.

3) Quantify press maintenance costs to determine if the purchase of
new presses is warranted.

4) Restrict the use of solvents. Instead of using solvents for all shop
cleanup, use solvents only to clean up inks and oil.

5) Review production scheduling to see if press cleaning between
different colored print runs can be reduced.

6 ) Keep lids on partially used ink containers to prevent skin
formation.

Onsite Recycling

Onsite recycling means the use, reuse or reclamation,of all or part of a
hazardous waste onsite.

At OSP, possible onsite recycling options include:
1) Install a combined silver recovery and recirculating fixer
solution unit.
2) Install a solvent recovery distillation unit to recycle solvents onsite.



Offsite Recycling
Offsite recycling means sending all or part of a hazardous waste offsite
for use, reuse, or reclamation.

At OSP, possible offsite recycling options are:
1) Contract with a vendor to recycle or reuse ink containers.
2) Segregate inked and uninked paper waste from other trash and
contract with appropriate vendors for recycling.



Plant and Printing Processes Description

The Office of State Printing (OSP) is a major division of the California
State Department of General Services. It is probably the largest
governmental printer in the world, excluding the federal printing office
in Washington D.C.I OSP covers an area of more than 800,000 square
feet, with hundreds of specialized machines for typesetting, printing,
and binding operations. Approximately 520 skilled civil service
employees work around the clock to produce an average of 2,000 jobs
each month.

OSP’s function is to provide printing services to all state agencies,
including the executive, legislative, and judicial branches of the state
government, the state universities and colleges, and other state agencies.
OSP’s workload includes almost every type of printing and binding,
including business forms, brochures, books, magazines, and other
materials used in the business of government. Only official state
printing is done at OSP.

Approximately one-fifth of OSP’s workload is printing for the California
legislature alone. When the legislature is in session, OSP provides to
both houses a complete record of the previous day’s business and a file of
the day’s hearings. This demand has required the production of more
than 4,000 typeset pages in a single night. Such production is made
possible by the plant's modem data processing, typesetting, and
platemaking equipment and techniques. Data for daily legislative
printing are fed to the printing plant from the Legislative Counsel
Bureau by means of on-line data transmissions.

All printing at OSP is performed using lithography or offset printing. In
the total offset process, typeset material and artwork are first
photographed, and then the images are transferred from the film
negative to a flexible metal plate by a photochemical action. This metal
plate, which is attached to the plate cylinder of the press, is inked. The
inked image is transferred, or offset, onto the blanket cylinder. When
the impression cylinder comes in contact with the blanket cylinder, the
image is “pressed” onto the paper. The major advantages with offset
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printing include the relatively low cost of production and the speed with
which plates can be prepared for printing.

In general, offset lithography presses are rotary presses with three
cylmders a plate cylinder, a rubber-covered blanket cylinder, and an
impression cyhnder which presses the paper against the blanket
cylinder. At OSP /\w1de variety of offset lithography presses are used.
The type of press used for printing a particular item depends on several
factors, including the class of work (publication or commercial), the
availability of presses, the type of stock, and color requirements. The
following are the press types in use at OSP:

Envelope presses: Envelopes are currently produced on jet envelope
presses, which can print one color on two sides or two colors on one side.
A #10 envelope can be printed at a rate of 50,000 per-hour.

Forms presses: In addition to single-sheet forms, OSP pﬁnt@

and carbon interleaf sets as well as a variety of continuous forms for Use

in computer-driven printers. Typically, OSP forms presses run at
20,000utoffs (or as many as 80,000 forms) per hour.

Sheetfed presses: OSP has several sheetfed presses, which print one,
two or four colors. The single color presses are used primarily for jobs
unsuited to the forms or publication presses. The larger capacity
sheetfed presses produce higher quality multi-color printing, such as
brochures and book covers.

Publication web presses:  Publication web (or roll-fed) presses produce
primarily newsletters and books. These presses print as many as four
colors on both sides of the sheets simultaneously, and can print at speeds
four times greater than sheetfed presses. The paper is folded on the
press and emerges as a signature (usually 16 or 32 pages in properly
numbered sequence). As many as 25,000 signatures are produced per
hour. To allow continuous operation, these presses utilize a "flyer
paster”, which attaches new rolls of paper as the press continues to roll.

At OSP, the pressroom is divided into two sections, one for sheetfed
presses and the other for web presses. The section with the sheetfed



presses handles the low volume specialty jobs. There are three
Heidelburg presses, one Aurelia H-240P press, one Miehle press, one
Miller press, and one Harris press. In the web press section, there are
four Hantscho form presses, three Mark 2 presses and one Mark 6
press. The envelope and forms presses are located in the section with
the web presses.

All inks, fountain solutions, cleaning solutions, and other chemicals
(including ammonia, kerosene, and Naphtha) used by the press
operators are stored in the pressroom. A storage area for specialty inks
is centrally located in the sheetfed section. Most other chemicals needed
for a particula.r printing process are kept at the point of operation.

Web press inks are recycled in the pressroom using,three parts new or
virgin ink and one part old or reused ink. The recycling equipment is
located in the middle of the hazardous waste storage area.

Printing and Press Maintenance

The presses are cleaned with a cleaning solution, or colored wash, and a
cleaning solvent. The color wash and the cleaning solvents are used to
clean the ink off the rubber press rollers. The mixture of cleaning
solvents and inks forms a sludge that is collected in an open five-gallon
plastic bucket. Rags are then used to wipe clean the rollers and any
excess ink. The rags are sent to a commercial cleaner and returned.
Ink skins are also produced when the upper layer of ink dries in the can.
A mixture of water etchant and alcohol is also used in the printing
process. This water mixtureis used to wet the hydrophilic area of the
printing plates.

A blanket wash agitator is located in the sheetfed section of the
pressroom. This equipment consists of a container of bath solution, open
on top, used for cleaning of the blankets from the presses between runs.
When not in use, no lid covers the agitator solution bath. Not covering
the agitator may contribute to fugitive air emission at OSP.

Several Safety-Kleen canisters are stationed around the pressroom.



Two containers, one with kerosene and one with an oil and kerosene
solution, are used for parts degreasing.

Hazardous Materials Used

All of the products listed here are common industrial brand named
products recorded on Hazardous Materials Inventory Forms by OSP.
When appropriate, chemical names have been provided for additional
hazardous substance identification. The hazardous materials used by
OSP are as follows:

1) GPI heatset ink (carbon black)

2) saf Sol 20/20

3) Safety Kleen 105 Solvent-MS (petroleum naphtha mineral spirits)
4) Roller cleaner

5) Vam high-speed etch

6) Anchor-Lithkemko Emerald G.R. (butyl cellosolve)

7) Anchor-Lithkemko Emerald BRS/BRM (2-butoxyethanol)

8) Fuller PA-3788 (cold)

9) Fuller HM948/937 hot melt

10) Prisco One-Step Offset Wash (blanket wash)(aliphatic petroleum

distillates)

11) Texaco, Unocal lubricating oils (petroleum hydrocarbon)

12) Amador VMP Naphtha (aliphatic petroleum distillate)

13) Amador Belzona (methyl chloroform)

14) Hunt Universal Micrograph Developer/Replenisher (potassium

hydroxide)

15) Hunt Cine-2 Reversal Bleach Solution (sulfuric acid)

16) 3-M machine developer (propyl alcohol)

17 ) Kodak Ultratec fixer/replenisher (potassium hydroxide)

18) A-100 activator (potassium hydroxide)

19) Hunt copyset developer replenisher (potassium hydroxide)

20) Press Kleen One Step (methylene chloride/ cumene/xylene)

21) Flink Ink Corp Ink Tact Reducer (petroleum hydrocarbon/oil)
22) Flink ink, Western Sheet Fed Ink (carbon black extracts)

23) Isopropanol99 (isopropyl alcohol)

24) Polychrome Plate Cleaner (naphthol spirits/phosphoric acid)

25) Rom Ink Co. SA toned black (carbon black extracts)



Hazardous Waste Generated-4990

On March 15, 1991, the assessment team met with OSP personnel and
gained the following information concerning the amounts of hazardous
waste generated at the plant in 1990. This information should be used as
a baseline to measure the success of already-instituted waste
minimization strategies, and identify fixture strategies.

1)  4.08 tons of solvent waste. This waste stream was recycled offsite
by Safety Kleen.

a 2,475 gallons of a mixture of solvents and oil.  The solvents
included aliphate petroleum distillates, TCE, methylene chloride, and
others. This waste stream was sent offsite for incineration. This stream
Is no longer being generated because it has been substituted with another
material.

3) 40,825 pounds of ink containers, ink/plastic liners, plastic pails, and
steel cans. Management and disposal waste costs were $69,108.

4) 990 gallons of perchlorethylene, which was recycled offsite. This
material is no longer used at OSP. Originally, it was used in the
platemaking process but has since been replaced with a water-based
platemaking system.

5) 8,434 pounds of a mixture of solvents and absorbents, generated
during spill cleanups and subsequently sent offsite for incineration.



Hazardous Air Emissions

For 1990, OSP emitted the following amounts of volatile organic
compounds (VOCs), according to the Air Quality Management District:

Heat set ink 12,509
SAF solvent 193
Blanket wash 14, 260
safety Kleen 105 36,036
Roller cleaner 44
Plate cleaner 38
Var n high speed etch 34 95
Anchor Emerald G.R. 154
Anchor Emerald BRS/BRM 370

Fuller PA-3788 (cold) N/A

Fuller HM948/937 hot melt N/A

63,699

43,160* x I/2** = - 21,575

TOTAL = 42,124

* 43,160 pounds per year sent to recycle.
** From disposed (i.e., recycled) waste solvent (not evaporated).



Pollution Prevention Suggestions

OSP is in the process of instituting numerous waste minimization
strategies. These strategies have already reduced the generation of
hazardous waste at the plant.

Strategies that have already been implemented at OSP include:

L Onsite recycling of waste ink. All web press waste ink is
currently recycled onsite.

2. Replacement of a solvent-based platemaking system with a
water-based platemaking system.

3. Asilver recovery system that reclaims silver from photo-
processing waste.

4, Offsite recycling of cleaning solvent via Safety Kleen.

Implementing A Pollution Prevention Program

The assessment team recommends that OSP continue its existing waste
management program while at the same time instituting a policy to
promote the waste minimization opportunities at the plant whenever
possible. In order to institutionalize waste minimization, strong upper
management support is imperative. The amount of waste generated at
OSP can be further reduced through the combined effort of all personnel
at the plant. A formal policy statement should be issued from OSP
management declaring pollution prevention to be a goal for the plant.

Such a commitment from management should also include the
allocation of additional resources to implement pollution prevention
strategies. The following are elements or concepts that pertain to the
“human aspect” of a possible pollution prevention program for OSP:

1)  Employee performance should include a measurement of his/her

contribution to minimizing waste. Every worker’s job description should
include pollution prevention as an important aspect of the work (similar
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to employees* responsibility for promoting worker safety on the job).

2y  Employee training should include pollution prevention, as well as
health and safety, and compliance with regulations (including
emergency preparedness).

3) Include an employee incentives program. Encouraging all
employees to participate in the pollution prevention program is essential
for the success of the program. One way to get more employee
involvement is through an incentives program. An incentives program
can include: individual or group recognition for outstanding
achievements, certificate or plaque awards for innovative ideas Iin
pollution prevention, or a monetary award system that shares in a
percentage of the costs savings derived from implementing a particular
waste minimization suggestion.

4)  Improve accounting procedures. OSP should quantify the cost of
handling and disposing of its hazardous waste so that it will be in a better
position to make decisions when considering pollution prevention
options.

While planning for the future, OSP should also keep in mind the
following requirements for a successful pollution prevention program:

Increased awareness and attention to toxic chemicals;

Increased awareness and training to change old work patterns;

Willingness to experiment and to change;

Management’s willingness to provide resources for change; and

Willingness to follow through, evaluate, and learn from such
changes.2

More specifically, the assessment team recommends that OSP consider
Implementing the following to enhance pollution prevention
opportunities at the facility:

1) Modify work procedures and operational practices to promote

pollution prevention concepts. Such activities might include: resealing
Ink cans when not in use, scraping excess ink from empty cans before
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disposal, and cleaning ink fountains only as needed.

2) Revise operation manuals and policies/procedures, when possible, to
include pollution prevention activities and concepts. Old policies may
serve as impediments to instituting pollution prevention strategies. Any
such impediments should be identified and revised. In addition, new
policies that specifically encourage or require the consideration of
hazardous waste/emissions reduction should be identified and included
In operation and policy/procedures manuals.

3) Rewrite job functions/ definitions to include responsibility for
minimizing the generation of hazardous waste and emissions.

4) Clearly state hazardous materials handling policies and procedures
and make them readily available to employees at all times.

5) Clearly state health and safety policies and procedures and make
them readily available to employees at all times.

Waste Stream-Specific Pollution Prevention Suggestions

There are many pollution prevention opportunities at OSP for specific
waste streams. The following suggestions are grouped according to
those waste streams.

Alternatives to Petroleum-Based | nks

OSP is currently in the process of testing a soybean oil-based ink for its
web and sheetfed presses. The assessment team strongly supports this
endeavor. Soyoil-based inks can not only simplify the offset printing
process, but also pose fewer environmental risks than do petroleum-
basedinks.

Many factors contribute to the growing interest and use of soyoil-based

ink. Soyoil-based ink is a domestically produced and processed product.
Soybeans are a renewable resource, grown by American farmers. Using
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soyoil-based ink supports domestic agriculture and reduces dependence
on imported petroleum products.

Possible specific benefits from using soyoil-based inks are:

1) Emissions to the atmosphere are greatly reduced because the

2)

3)

4)

5)

6)

7)

8)

9)

volatile organic compounds (VOCs) content of soyoil-based ink is
much lower than traditional petroleum oil-based inks.

Press washes for soyoil-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. Spoilage during runs from color or
variations in tracking is minimized.

Higher print quality, as soyoil-based inks set quickly without
tacking up, linting, piling or delivery problems. In addition,
“soybean oil works as a better transfer agent than petroleum oil.“3

Quicker and more even ink coverage to the press blanket.

Elimination of the need for alcohol or other substitutions in the
dampening units.

Reduced need for skilled operator experience because soy-oil based
inks are “forgiving! with their quality reproduction, water/ink
consistency, and press run stability.

Less ink typically needs to be applied to the paper to complete a job.
Soyoil-based inks have high stability and water tolerance, which
results in faster roll-up with almost immediate ink transfer,
cutting downtime and paper waste.

Soyoil-based inks have exceptional transfer properties, which

permit retention of body and track. This feature minimizes plate
scumming, which, in turn, saves on printing cleaner screens.
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10)Brighter colors and darker blacks are produced, because soyoil-
based inks have greater color rendition than do traditional
petroleum-based inks.

OSP has tested alcohol substitutes, alcohol-free fountain solutions, and
biodegradable blanket and roller washes in the past. But no substitutes
to traditional solvents have been found to date. As one of the goals of the
plant is to totally eliminate the need to use alcohol products, OSP may
find that soyoil-based inks will help solve this problem.

In sheetfed presses, the major concern with replacing petroleum
products with soyoil-based inks is drying time. Whereas with web
presses, inks are heatset, drying by absorption and evaporation, sheetfed
inks dry by oxidation. This can be a problem that needs to be addressed
when testing and selecting a particular soyoil-based ink.

Another issue that must be considered is the total percentage of soyoil in
a soyoil-based ink. Since there is currently no standards set, many ink
manufacturers make up a blend of soyoil and petroleum oil and call it a
soyoil-based ink. Thus a soyoil-based ink can contain a wide range of
percent mixtures of soybean oil and petroleum oil. Most heatset-web
soyoil-based inks contain between 20 and 25 percent soybean oil.4

Printers who continue to use traditional petroleum oil-based inks in the
future will face increasing pressure to comply with more and more
stringent air quality regulations. Already some printers in Southern
California are being forced to curtail production schedules to meet new
air emission quotas. By switching over to soyoil-based inks, fugitive
emissions to the atmosphere can be reduced because the VOC content in
the soy-oil based inks are much lower than petroleum oil-based inks.
One report found that soyoil inks contain as little as 10% VOCs content,
determined by ASTM D2369.5 When petroleum oil-based inks are not
used, significant reductions in the amount of volatile emissions to the air
can also be measured. One report noted a reduction in actual volatile
emissions by as much as 65-85%.6
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When selecting an acceptable soyoil-based ink, the VOC content in the
ink itself should to be considered rather than the alleged reductions of
VOC emissions gained by use of the product. The soyoil in ink is
considered non-hazardous but there are still other ingredients in soyoil-
based inks that are hazardous. Therefore, handling, use and disposal of
these inks are the same as with conventional petroleum oil-based inks.

Soyoil-based inks are currently more expensive than petroleum-based
inks. However, the price for soy inks is decreasing.

Used oil and lubricants from machinery maintenance

Reducing oil wastes from machinery maintenance is always difficult,
since no non-hazardous substitutes are available. However, the
following are a few options worth considering:

1. Increase maintenance. Many of the presses were leaking what
appeared to be significant amounts of oil. This may be due to the age of
the presses. Attention should be given to decreasing these leaks, if
possible, through increased maintenance or modifications to the
machines.

2. The costs of maintaining the old presses and handling the oil-soaked
rags as a hazardous waste should be quantified. This will give OSP more
information regarding cost-effective options.

3. At OSP, current practice is to wipe up excess lubricating oils leaking
from the presses with rags. Alternatively, OSP could collect this oil in
pans placed under the presses. The collected oil could then be sold to a
commercial recycler for reuse.

Oil -soaked rags
Oil-soaked rags may or may not be a “characteristic” hazardous waste

under RCRA. If non-RCRA, these rags could be sent to a commercial
cleaner like solvent-soaked rags, rather than sent for disposal as a
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hazardous waste. Without a waste determination, however, these rags
need to be handled as a characteristic hazardous waste. Testing these
rags to determine their waste classification is possible but probably not
cost effective. Alternatively, OSP should try to minimize the generation
of these rags altogether, largely through better machine maintenance,
modified operational practices, and modified oil collection and recycling
procedures.

Solvent Substitution

Several different types of hazardous solvents are used in this plant.
Numerous less hazardous substitutes have been developed. Per vendor
publications, comparable substitutes are listed below.

Product Substitute
Aliphatic hydrocarbon Nature Clean
Emerald BRS Fountain Sol'n One Step/Prisco 2350 Series
Emerald JR Fountain Sol'n
Isopropyl 99
Press Kleen Nature Clean P-100
Waterproof Blanket Remover
Wash & Print A-60 Odorless
Solvent Degreaser PF
Enco Plate Cleaner Web Klene
Image Remover
Wash V-120

Plastic Gloss Ink Base Soy Bean

SA Toned Black

105 Solvent Nature Clean E-100
Double Play Hand Cleaner Soap and Water

A citrus-based cleaner was tried at OSP. It's use was discontinued
because of the strong odor. Citrus cleaners have not been found to be
effective in other press shops.

The use of an oven degreaser is not recommended. This cleaning
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method has not been found to be effective in other press shops.

(Note: PRISCO, a southern California company, will work with clients
to reduce or eliminate alcohol from a printer’s fountain solution, thus
reducing volatile air emissions through using a modifiedpropyl alcohol,
and fine tuning press operations.)

Onsite silver recovery

Currently, a photoprocessing solution is treated onsite for silver
recovery. A vendor picks up the recovered silver for reclamation.

OSP might consider using a combined silver recovery and recirculating
fixer solution unit. Fixer solution has the most recoverable silver in
photoprocessing systems. This type of unit runs the used fixer through
an electric electrolytic silver recovery unit that removes approximately
90% of the recoverable silver and feeds the remaining fixer back into the
fixer bath. (“Silver Lab” company has a unit that recovers 95% pure
silver, and it guarantees 25% more recovery of silver verses a non-
recirculating system.) Possible benefits include:

increased return on recovered silver.
20% reduction in fixer replenishment/lower raw material
costs.

* no longer any requirements for TSDF permits (this would
not fall under Permit-By-Rule), because the unit puts
recycled waste back into the system. This could save OSP a
minimum of $I,000/year.

*  |owered discharges to the sewer. This might also save OSP
from future discharge requirements that may be imposed.

Containers
Newly enacted “emergency” regulations provide relief for the generator

of containers that contained hazardous materials or wastes. Found in
Section 66730 of Title 22, California Code of Regulations (CCR), the new
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regulations exempt, except as noted in the regulations, any “empty”
container, or inner liner removed from a container, which previously
held a hazardous waste or a hazardous materials from regulation under
chapter 30 of the CCR and chapter 6.5 of division 20 of the Health and
safety Code if it is managed by one of the following methods:

1)  For a container of five gallons or less in capacity, or inner liner
removed from a container five gallons or less in capacity, by puncturing,
shredding, crushing, or otherwise changing the container or inner liner
to prevent subsequent use or reuse, and disposing of it at a solid waste
facility, so long as the container or inner liner is packaged and
transported in accordance with applicable U.S. Department of
Transportation regulations; or

2) For any container or inner liner, by puncturing, shredding,
crushing, or otherwise changing the container or inner liner to prevent
subsequent use or reuse, and reclaiming its scrap value onsite or
shipping the container or inner liner to a person who reclaims its scrap
value, so long as the container or inner liner is packaged and
transported in accordance with applicable U.S. Department of
Transportation regulations, or

3) For any container or inner liner, by reconditioning or
remanufacturing the container or inner liners onsite pursuant to 49
CFR section 173.28(c) and (d) for subsequent reuse, or shipping the
container or inner liner to a person who reconditions or remanufactures
the container or inner liner pursuant to 49 CFR section 173.28(c) and

(d).

“Empty” is defined as follows:

A container, or an inner liner removed from a container, which
previously held a hazardous waste or a hazardous material is empty if
its meets the criteria below:

1)  The container or the inner liner removed from a container is
empty as defined in 40 CFR section 261.7(b), and

2y  The container or the inner liner removed from a container has
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been emptied by the generator as much as possible using methods
commonly employed to removed waste or materials from containers or
inner liners, so that:

A) If the material which the container or inner liner held is
pour-able, no material can be poured or drained from the container
or inner liner when the container or inner liner is held in any
orientation (e.g., tilted, inverted, etc.); or

B) If the material which the container or inner liner held is not
pourable, no material or waste remains in the container or inner
liner that can be feasibly removed by scraping and chipping.

These regulationsare currently in place; however, because they were
emergency regulations, they are currently going through the regular
legislative process (i.e., public hearings and comment periods, etc.) and
are subject to revision due to public comments. Be aware that some
revisions are possible.

The above regulations notwithstanding, the assessment team does not
wish to encourage the wasteful disposal of useful material; i.e., empty
ink containers. It is our understanding that OSP is in the process of
seeking a vendor that will take back ink containers for recycling or
reuse.

Reduce Paper Use and Recycle Waste Paper

The single biggest supply item and most expensive component of OSP
activities is paper. Paper waste, therefore, although not hazardous in
nature, should also be considered for cost savings. Segregating and
recycling paper according to grade can be a very cost effective waste
prevention approach. Inked paper is one grade that should be recycled
separately. Unprinted white paper is another grade that, if kept
separated, has greater cost recoverability and worth to the recycler.
Wrappers for paper are of a lower grade that should be disposed of in the
trash
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rdditional R Jati

There are also opportunities for improved housekeeping at OSP. By
improved housekeeping, we mean simple modifications to daily
operational practices that result in either a reduction in waste
generation or some improvements to health and safety conditions at the
plant.- Suggestions are as follows:

1)  Rags and gloves contaminated with solvents should be kept in
covered, metal, fireproof containers before being sent offsite to an
industrial laundry service. This will reduce volatile air emissions inside
the plant.

2)  Spills should be cleaned up with a wet vacuum process rather than
with rags, vermiculite or mops. This will facilitate reuse of the spilled
solvent and reduce the volume of contaminated vermiculite requiring
di sposal .

3)  Solid wastes should be better segregated. Many different types of
waste were observed in the garbage cans around the plant (i.e., white
paper, ink cans, plastic, lunches, etc.). Recyclable paper should be placed
In wire bins. This would make it easy to see the contents and reduce the
probability that people will put the wrong kind of waste in a bin.

4)  Many partially-used ink cans did not have lids. Lids should be
kept on the cans to keep the ink from drying and forming skins, which
will reduce waste and material costs.

5) Paper rolls should be stored away from the hazardous waste
storage area.

6) In the bindery area (next to the door to the pressroom), the 55-
gallon drum labeled “Presto Kleen” was leaking from a spigot onto the
floor. All equipment should be periodically checked and repaired as
needed.

7) The Presto Kleen Material Safety Data Sheet (MSDS)
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recommends the use of safety goggles, face shields, and gloves. Used
gloves were seen at the work stations, but we saw no evidence of safety
goggles or face shields. OSP should examine its use of Presto Kleen, and
formulate and implement proper procedures for its use, to avoid possible
accidents and improve worker safety.

8) There were many bottles near both the sheet-fed and web presses
that were poorly labeled (or not labeled at all). These appeared to be
chemicals of some kind. Many of these bottles also did not have caps.
Containers should be properly labeled and stored so as to prevent
inappropriate use and promote worker safety.

9)  Although OSP does not print on glossy (coated) paper at its facility,
it does subcontract for this type of printing. Because coated paper is not
recyclable, OSP should work with its clients to discourage the use of
glossy paper.

10.  Aprons and splash goggles, glasses, or face shields should be worn
when working with chemicals that could be spilled or splashed.

Hazardous Waste Storage Area

The assessment team recommends that alterations to the hazardous
waste storage area be made. A concrete berm could be built around the
area to protect against uncontrolled spills. The ink recycling unit could
be relocated and the ink that is collected and stored for batch recycling
could be kept separate from the ink being stored for ultimate disposal.
Rearrangement of the storage area could also take into consideration
traffic flow and limit unnecessary traffic if possible.

In addition, OSP can better assure compliance with hazardous waste
storage regulations by making sure that all labels and dates on waste
ink containers are prominently displayed and kept legible. Also, the
accumulating waste ink must be shipped offsite as soon as the 90-day
accumulation limit has been reached regardless of the quantity
collected.
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Production Scheduling

A common operational improvement for print shops, and one that OPS
might benefit from, is improved production scheduling. Improved
production scheduling includes the modification to the sequence of print
runs so as to limit the need for changing ink colors on sheetfed presses.
For instance, the same colored inks can be run back-to-back on the
same press. This cuts down not only on the generation of waste ink, but
on the time and materials needed to clean the press.

22



References

1 Brochure: California Office of State Printing, published by OSP, 1988.

2 Waste Reduction Assessment and Technology Transfer, Second
edition, 1989, published by The University of Tennessee, Center for
Industrial Services, Knoxville, Tennessee, p. -65.

3 “The Ink Factor”, Magazine Design and Production} January 1991.
4 1bid.

5 Don Lancy, Apperson Business Forms, Inc., Soybean Oil Ink Taking
Over*, Focus: Waste Minimization, Spring 1990

6 Jim Sandidge, Sinclair & Valentine, L.P., “Spill the Beans”, Graphic
News, 1990

Bibliography

1. aste Audit Study: Commercial Printing Industry prepared by
Jacobs Engineering Group, Inc. for California Department of Health
Services, Toxic Substances Control Program, Alternative Technology
Division, Revised 1989

2. Working Safely Print Shop Chemicals: A Guide for Print
hop Owners and their Employees, Printing Industries of Northern

California, no date

3.  Case Studies: Printing, U.S. Environmental Protection Agency,
Office of Environmental Engineering and Technology Demonstration
and the Office of Pollution Prevention, November, 1989

23



Appendices

24



Waste Audit Study:

Commercial Printing Industry

Table 41 List of Waste Minimization Assessment Worksheets

Number  Tite Description

1 Waste Sources Typical wastes generated at

commercial printing plants.

2A. Waste Minimization: Questionnaire on general
Material Handling % techaiques for raw

2B. Waste Minimization: Questionnaire on procedures used
Material Handling for bandling drums, containers

and packages.

3. Option Genennon. Waste minimization options for
Material Handling material bandling operations.

4, Waste Minimization: Questionnaire on material
Material Substitution/Image substitution and on image
Processing processing operations.

S. tion Generation: Waste minimization options for

terial Substitution/Image material substitution and options
Processing for image processing.

6. Waste Minimization: Quesuonnnre on plate processing.
Plate Processing

7. Option Generation: Waste minimization opportunities
Plate Processing for plate processing.

8 Waste Minimization: Questionnaire on printing
Printing and Finishing and finishing.

9. Opticn Genenation: Printing and finishing waste
Printing and Finishing minimization options.

10. Waste Minimization:- Questionnaire on use of good
Good Operating Practices operating practices.

11 Option Generation: Waste minimiration options for
Good Operating Practices good operating practices.

12 Waste Minimizstion: Questionnaire on opportunities

Reuse and Recovery

for reuse and recovery of wastes.
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Wastes Source: Materia! Handling

Significance at Plant
Medium Migh

Otf-gpec materiais no

Obsolete raw materisis heat get adhesive/vendors take back ink

Damaged paper same onsite

Spills & leaks (kquids) older presses 1
Spills (powders) N/A

Empty container clesning "can't be done now"

Cortginer cisposal (metal) and plastic

Container disposal Wﬂ&}%z mat in paper containers/card-

Pipelinenank 8rainage image ‘processing sump/will be fixed

Laboratory wastes N/A

Evaporative iotses solvents/Safety-Kleen

Trash need more seqregation

| Other plastic containers, cardboard, wood pallets

Waste Source: Process Opersations

Used M __to recycler

image processing baths diluted; goes to sewer (t&steve_:x__

Eiching and pisting baths N/A

Wastewster from finging  goes to drains (platemaking)

pe

Damaged/used pixtes recycled

Fountain soltions usually evaporate off

Waste Nk recycled onsite

Cueaning g8 cleaning service/recycled offsite/evaporates

Cloari vorts &fe%thﬁgng Eihn evagorates

Lude olls recycled offsite (Ramos)

Other containers




Fem __OSP Wasts Minimizstion Assssament | Prepared By

Sie Checked By
Oste Proj. No. Sheot _of _ Page __ o __
WORKSHEET WASTE MINIMIZATION:
2A Material Handlin

A GENERAL HANDUING TECHNIOUES

Are afl raw materials tested for Qualty before being accepted from suppliers? Dyes 2 Ome
Are expired age-aated maternials tesied for slfectivensss before being chsposed of? Oyes 2?2 O
is obsolete raw material retumed 1o the suppler? Dyes 2?2 Om

s paper s1ored in 8 humicity 8nd tempersture-controlied arsa?No
Descride safeguards 10 Prevent Samage B paper in handiing and sirege: designated storage
—area: emplovee policies

Descrde safequards 10 prevent the use of materials that nerate off - hone known.
For ﬁs, they do a press (test) nm?“y”ve.ndors.gkceumﬁk.

i invertory used in first-in first-out order? O yes B
is the inventory system computerzed? S yes Omo
Does the currert inventory corirol system adequaiely prevent waste genergtion?uninown D yes Oro

What information does the system track?_item stock codes, stock classes tity used daté,
quantity last ordered, and date. (This system identified the out-ot-date heat
set adhesive.)

(s there g forma! personnel raining program on  raw material handiing, spll prevention,

proper storage Wechniques, and waste hanciing procedures? Oyes Bro
Ooes the program include information on the safe hangling of the types of drums, containers
and packages received? O yes Sm

How ofien is waining wummv'__m




Firm (9.3 waste Minimization Assessment | prepgrec By

Site Chackec By
WORKSHEET WASTE MINIMIZATION:
2B Material Handling

8. DRUMS, CONTAINERS, AND PACKAGES
Arg Srums. packages. nd CONtaINers insDecIed 10r damage before being accepted? 2 Jyes Jm
Arg empioyees trained in ways 10 safely handie the types of drums & packages received? ST yes pu .
Are stored items protected from damage, CONAMINEDON, OF EXPOSUNe 10 fain, SNow, sun & heat? X yes —Jno
Does the tayout of the faciity result in heavy traffic through the raw material storage ares? 3 yes Jno

(Heavy rraffic increases the potential for CoNtamIngting raw Materials with dirt or dust

anc for causing spilled materials 10 becoms dispersed throughout the facility.)
Can traffic through the SIcrage area dbe recuced? Dyes Sno
Are empioyees property trained in handiing of spiied raw maternals? unsure -l yes dmo

Descride handiing procecures for damaged items: None. Ink still used. Paper/ink recvcled

e A T S e —

When 8 spill of Bquid occurs in the facility, what cleanup methods are empicyed (6.9.. wet or

ary)? Also discuss the way in which the resutting wastes are handiec: _Wet dry methods emploved,
Dry=vermiculite/rags.

Would differsnt cleaning Methods aliow for direct reuse of recyciing of the waste? (expiain): Rags/recycle
Reuse solvents as much as possible.,

Do you try to order smalier containers of infrequently used materials 10 gvoid disposing of

targe quantities of unused obsolete materials? (unsure) < yos pa [
Have you tried to orger larger containers of trequertly used materiais 10 recduCs the AUMDer

of smafl cortainers that must de Cieaned and disposed of? D yes o
Are 8t ormpty Dags. Packages. SN COMtaINers that CONained hazarcous Materials segregated

from those that Contained NON-hazardous wastes? Tyes Lno

Describe the method currently used 10 dspose of this waste:




Fem Waste Minimization Assessment | Prepared By

Site Proc. Wr' Checked .y

Date Proj. No. Sheet __of __ Page _of __
WOAKSHEET

OPTION GENERATION:

Material Handling

Mosting Format (¢.¢, brainstorming, nhomina! group technique)
Moeting Coordinator
Meeting Participants

Suggested Waste Minimization Options

RationaleRemarks on Option

A

Genera! Handling Techniques

Quaity Comtro! Check

Test Age-Dated Matenal ( expired)

for Effeciivensss

Return Obsoiete Matena! 10 Suppiier

Minimize inventory

Computenze inventory

Forma! Training

Orums, Containers, and Packages

Raw Matena! inspechon

Proper Storage/Hanaing ”

Recuced Traflic

$Soilled Material Reuse

Cleanup Methods to Promote Recycing

Approprigie Purchase Sizes

waste Segregation




Firm cer Waste Minimizstion Assessment | praparea By
Site Checxed By
Date Proj. No. Sheet _of _ Page __ of

WORKSHEET WASTE MINIMIZATION:
Material Substitution
image Processing

A. MATERIAL SUBSSTITUTION

Do any of the inks or thinners used contain hazardous materigis (.e., chiorinated
solverts. lead or Chrome pigMments, mercury. #1¢.)? Xl yos Sro
¥ yes, has material substitution deen tried? Sart of. = yes Jno

Discuss the resunts: Inks used ously had hi VOCs. (15-20% VOC content).
tried to substitute citrus-based cleaner-—employees didn t like the smell.

8. WAGE PROCESSING

Are ¢leCironic pre-press Systems used 10 prepare copy? ‘ ] yos Jro
if not, has their use been considered? o yes ju |,
{s silver removed and recovered from photoprocessing waste streams? g yes Jmo
ig silver recovery Gone onsite? &l yes Om
+as reuse of photoprocessing chemicals been attempted (after silver removal)? O yes Kjno
Discuss:

What other WM:WGQ&WM&!M manner?._fixer/developer solutian
not recycled or .  To sewer,

Are any of the foliowing techniques used 10 increase the e of the fxing bath?

AGd ammonium thiosulste Oyes Om

Acd acetic acid N/A Dyes Qo

Use an acid s1op beth D yes DOm

Monitor temperature and pH 2 yes Jro

Other O yes Do
Discuss:

nmwmmwenmiwmuM? Oyes Om

Cupocesygg oyt te ettogn pomomaamaiempe? VA Ome O




Fem Waste Minimization Assessment Prepared By
Site Proc. Unit/Oper. Checked By
Date Proj. No. Sheet _oi __ Page __of __

WORKSHEET OPTION GENERATION:

| Material Substitution
| image Processing |
Meeting Format (0., brainstorming, nominal group technique)
Meeting Coordinstor :
Meeting Participants
Suggested Waste Minimization Options L%::’{," A RstionsieMemarks on Option

A. Substitution/Reformuistion Options

ink Substitution ' '

Soivert Substitution

Fim Substitution

Other Raw Material Substitution
8. image Processing

Use Eiectronic Pre-press System

Coliect and Reciaim Film

Recover Siver From Baths

Reuse/Recycie Chemicals

increase Fixing Bath Lite

Use Countercurrert Fum Ringe




Fiem ___OSP Waste MEnimizstion Assesament | Precansg By

o———

Ste Checked By
Date Proi. No. Shest __of __ Page __of __
'WORKSHEET WASTE MINIMIZATION:
6 |_Plate Processing/Makeready
ETCHING/PLATING
Are meatal etching/plating operations performed at your plant? .- Dyes S

(Y yos. Dlease soe other EPA Waste Minimization Guides for metal pans cleaning,

metal fadrication, and printed circul board manufacturing for addtional options.)  N/A
Are matals recoversd from aouonbuhdmrpurm. streams? Dyss S
¥l yes, describe the procecurs: _

Descride how elching/piating wastes are handied, treated, and disposed of: N/A

PROCESSING

Do you use presensitized pistes? B yes DOre
Does the pizte processor have an automatic replenishment system for developecfinisher? 3 yes O
Ars piate processor conditions frequentty monitored? B yes Om
Are sper plates recycied? yes jw]
Have wiler-523e¢ Piaie Gevelopment systemms been used or tested? Oyes Bro
Does the plant uss a (aser Piziemaking system? Dyss Br

| Discuss: =
MAKEREADY

mumMmmhmmmemmmms.
Improve Qualty control, and 1 IUCe DEpEr waste?
B sustomated piste bender
0 astomsted plate scanner probably (maybe on computer feed)
) adomated ink key setting system on scme—-to adjust ink flm/mnlly on sheet-fed
D computerized repistration larger machines have it
S nkAwater ratio sensor camputerized




Waste Minimizstion Assessment

Firm Prepared By

Site Proc. UnivOper. Checked By

Date Proj. No. Sheet _of _ Page _of __
WORKSHEET OPTION GENERATION:

Plate Processing

Moeting formst (6.g., brainstorming, namina! group technique)

Meeting Coordinstor—

Meeting Panticipants

RationsieMamarks on Option

Suggested Waste Minimization Options L%::‘;’n h

Biching/Pisting’

Non-chromate Eichant

ARemgtive Pigting Baths

Drag-out Recuction

B8ath-Lite Extension

Metal Recovery

Store Pistes 8t Recommenced Conditions

Maintain Pixte Processing Baths

Recycie Spert Pistes

Use Water-Basec Developers

Use Laser Pistemaking System

Processing

Presensitized Pistes

Makereedy

Automated piste bender

Automated plate scanner

Computerized registrasion

INAVELof B30 88N8Or




like it.

A Fiem QSP Wasts Minimtzation Assesament | Prepared By
Ske Cheched By
Dste Proj. No. Shett __of __ Page __of __
WORKSHEET WASTE MINIMIZATION:
8 Printing & Finishing
PRINTING & FINISHING ,
Are ink COMAINGTS Prodecly resesied afiter use? & yes I
ﬂuwumm:»ummmmomwunmfuunmm1 & yos Jro
Has the use of less hazardous inks been attempted? Py 5

the resuts:  10wered VOC/fumes. Quality equivalent. Haven't heard of anv OC
prd:lans Tried soy-based inks--didn't

Are ink fourtaing fed acCOMGING 10 eXpected NEed as oCpOSed 10 routing Bling? Byes

Discuss these options:

am
Ary aUtomaiic ink ieveiers empbyed? on same presses = yes Do
Arg ink fourtaing cleaned between runs? & yes Om
Is 8 Sancard ink sequence used 10 reduce dleaning? huge runs (N/A) Oyes B
Are measures empioyed 10 prevent drying ink or formation of sking insice the fountain? & yos Om
Are waste inks recyded or retumed 1o the marutacturer? D yes Ore
Have allemative lountain solstions been tried? Dyes Bro
. VOC emissions with
oot g o\t Ll Sy e rctaf LS g
Has the use o an automatic blankst cleaner been attempted? Oyes B
Has the use of less hazardous cleaning soivernt been sitempted? Citrus acid sol'n W yes om
Can the waste solvert be collected and used as thinner? maybe Dyes Om
Can the cleaning soivert be rcycied?solvent evaporates/solids laundered w/ragg yes Dm
Can scaps and deterpents be used for cleaning? Oyes O
I8 the rolier bace kept In ood condition and ks angie checked for most etfective cleaning? ? D yes Om
Discuss: __STployees didri't like the smell of the cityus cleaner
Hunwmmunmmumm1 S yes Dmo
Do the presses employ web braak Getectorn 10 prevent damage 1 the press (tear-<down and
repair of equipment can produce l8/ge Quantities of Clsaning waste as COmMPared 1 waste
produced during normal operation)? Cyes Or
Is waste Lube-ol 307X 10 & recycier? Byes Jre
i paper uss minimized by proper pre-prochuction planning and isy-out? Oyn Do
Is waste paper and trash o7t 10 & recycier? By Ore

10




Fem Waste Minimizstion Assessment | prypared By
Ste Proc. Uni/Oper. Checked By
Oate Proj. No. Shot _of _ Page __of __

WORKSHEET |

OPTION GENERATION:
Printing & Finishin

Meeting format (e.g. brainstorming, nominal group technique)

Meeting Coordinstor

Meeting Participants

Suggesied Waste Minimization Options ooy,

Ressal Containers Property

Use Alemative inks

Fil Foumtaing According 1o Need

Use Automatic Levelers

Standard ink Sequence

Prevert ink Drying

Recycis Waste Ink

Return Waste ink 1o Manutacturer

Use Atemative Fourtain Sokstions

Uses Automatic Blankat Cleaner

Use Allernative Cleaning Solvents

Colect and Reuss Solvent

Recycie Waste Soivert

Use Soap and Detergent

Check Rolier 8lade Condition and Angle

Uses Automatic Web Spiicer

install Wed Break Detactors

Recycie Lube-Ols

Plan Production/Lay-ount

Recycis Waste Paper/Trash
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¥ yes. discuss:

of
eli.minate use gf hazm na;gials

Firm osp Waste Minimizstion Assessment | Preparec By
Site Choeckad By
"'Dm Proj. No. Shest _of __ Page __of __
WORKSHEET WASTE MINIMIZATION:
10 Good Operating Practices
GOOD OPERATING PRACTICES
Are plant material balances routinety performed? Syes Oro
Ars they performed for each material of concem (6.0. sovent) separstely? o) yes ¥iro
Are records kapt of incividual wastes with their sources of origin and eventual (isPOSaI? Ll yes b [
anmwmmomcmmwmmwom)

1 Are the cperators provided with detailed opersting manusis or instruction sets unsure Dyes b [
Are oI pperstor job functions wel defined? unsure O yes =3 no
Are reguiarty scheduled training programs offered 10 operators? Dyn Ino
Are thers empioyee incantive Programs related 1o waste minimization? < yes Bno
Does the facility have an estabished waste minimization program in pisce? il yes Jno
¥ yes. is 8 Specific person assigned 1o overses the success of the program? Lyes pu |, -

Has & waste minimizaton assessment been performed gt the facility in the past? o yes %] no

12




Fem Waste Minimizstion Assessment | Precarec By

Site Proc. Unk/Oper. Chacked By

Date Proj. No. Shoet _of _ Page __ ot __
Sesns—— " h en——

WORKSHEET OPTION GENERATION:
11 Good Operating Practices

Mesting formst (e.¢., brainstoming, nomins! grow echnique)
Sesting Coordingtor .
Meeting Participants

Suggested Waste Minimizstion Options lmﬂ, RationsieRemarks on Option

Periorm Materia! Balances

Keep Rocords of Waste Sources & Disposttion
Waste/Materials Documentation
Provice Opersting Manuals/instnictions
Employee Training

Increasec Supervision

Provige Employes incentives

increase Plant Sanitation

Estadish Waste Minimization Policy
$eot Goats for Source Recuction

Set Goais for Recyeing

Concuct Annual Assessments

— R —

—*
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Fim Q5P Wasts Minimizstion Assessment | prepared By

Ske Checked By
Date Proj. No. Sheet _of __ Page _ o __

WORKSNEET WASTE MINIMIZATION:

12 Reuse and Recovery

A SEGREGATION
Segregation of wastes recucss the amourt of unknown materia!l in waste and improves
prospects for reuse & recovery.
Are sDert processing baths segregated from wastewatsr sreams? (image/plate processifRijes Tro
Are Gfferert soivert wastes cue 10 eQUIDMeNt Clean-up segregated? B yes Om
Ao aqueous wasies from eQuIment ciean-up segragaied from solvent wastes? N/A O yes ja 5
Are Gifiersrt tyDes of PADEr (CORG Daper vE. white) 500reGaled 10 INCrease their resale vaiue? §J yes Ono
Are (ifierert gracdes of paper (inked vs. ciean, high Qualty ve. paper wrap) kapt segregated
for more effective recycting? Gon't know Oye n

is genera! trash segregated 10 maximize the amount of recycisble peper, fim, sluminum,
paliets, etc.? Dyes B

somevhat .
.m n. mttles' lmd" 1 I3 i.!‘k @ns, w, hstlc' ?
pa towels-—all mixed %%% m; %ge cans

8. CONSOLIDATIONREUSE/RECOVERY

Do you retum waste ink 1© the manufacturer for recycling? off-spec only Oyes o
- Do you recycle the ink onsite? L yes Dm
Have you contacted any large printers In your area 10 se¢ T they want your ink for recycling /A0 yes Qo
Have you contacted wasts exchangs sarvices or commercial brokerage frms PGarding waste

ink or other wastes? not necessary DOyes Bro
Are many diferent soivents used kr desning?kerosene, haphtha, blanket wash  Lyes 8ro
¥ 190 Mmany smai-volume SOVt Wasle SrSams 87 Qenersted 1 justily on-site distilation,

can the soivent ysed for equipment Cleaning be standardized? O yes DOro
fs 5Dt Claaning soivent reusad as HRlner or initel wili??  solvent sink Oyss Or
Has on-eite distilation of the spert soivert ever been atiempted? (On-site recovery of sol-

verts by distiistion is economically fessbis for as Rtie as § galons of soivert waste per day) [ yes g
¥ yos, is distilistion performed? - Dyes Ono

ion sl
¥ no, expiain: .____ight be too expensive

| S wagoy e ol rm. pr ot o 1 ety iy by whih e ————
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