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I. Pollution Prevention Overview

Evolution of the Pollution Control Approach

Awareness of Problems
Throughout the 1960s and 70s, public awareness of
environmental problems escalated, through
milestones such as Rachel Carson's Silent Spring,
the burning Cuyahoga River, Love Canal, and Times
Beach. These and many other events served to
reveal the error of past actions and our overall
ignorance of the effects of those actions on the
environment. As awareness grew, Congress enacted
legislation to address the pollution apparent in the
environmental "media” of air, water, and land, as
well as in the workplace.

Congressional Responses
creation of U.S.EPA Congress also created the U.S. Environmental
: Protection Agency in 1970, and charged it with

regulating and enforcing compliance with emerging
environmental protection legislation. As regulations
increased in number and complexity, the task of
enforcing them also became (and continues to be)
increasingly unwieldy and expensive.

legislation The legislative response to pollution had two
main traits. The first general characteristic of the
legislation was that it set out to control pollution.
The regulated community relied heavily on treatment
and disposal to manage wastes, emissions or
effluents after they had been generated.

Much of this legislation is media-specific in its
approach. In other words, regulations governing
pollution in water are separate from regulations
goveming pollution of land, which are separate from
those regulating the workplace, and so on.

Milestone events due to past neglect, ignorance or
accident, combined with rising public concern have
spurred Congress to respond with new and tougher
legislation. The Clean Water Act, Clean Air Act,
Resource Conservation and Recovery Act (RCRA),
which addressed solid and hazardous wastes, all
established control and management practices to take
care of present and future pollution.

Through implementation of environmental laws,
great strides have been made in protecting and
restoring the environment. However, by promoting
reductions in use of toxic chemicals, further progress

I-1



Community Right-to-Know

Toxics Release Inventory

9/10/93

can be made to address the problems in the
ecosystem and human health.

The Superfund Amendments and Reauthorization Act
of 1986 extended the regulatory reach of CERCLA.
Included in this omnibus bill was EPCRA, the
Emergency Planning and Community Right-to-
Know Act, which requires industrial or
manufacturing facilities to notify local authorities of
the presence of hazardous materials, and to make
plans for emergencies due to accidental releases.

EPCRA provides considerable impetus for pollution
prevention through its requirement that certain
facilities using or manufacturing listed toxic materials
in large quantities must report emissions of those
materials on an annual basis to state and local
authorities.

These annual reports are compiled into the Toxics
Release Inventory (TRI), which is widely publicized
and readily available for public review. This
powerful tool allows the public to examine
information regarding these often-substantial legal
releases on a facility-by-facility basis. In addition,
the U.S. Pollution Prevention Act of 1990 requires
that additional data be collected as part of TRI

reporting.

The new "Form R", Section 8 of the TRI contains
information on source reduction and recycling
activities undertaken by reporting facilities, along
with reductions achieved as a result of that activity.
The form also requires reporting facilities to calculate
a production ratio or activity index to normalize the
reported quantities of chemicals to production rates.
This will provide the public with a picture of where
source reduction is taking place, and where it needs
to be promoted and supported.

Source reduction is defined in the instructions for

completing Form R as any practice which:
*Reduces the amount of any hazardous
substance, pollutant, or contaminant entering any
waste stream or otherwise released into the
environment (including fugitive emissions) prior
to recycling, treatment, or disposal; and
*Reduces the hazards to public health and the
environment associated with the release of such
substances, pollutants, or contaminants.

The term source reduction is further clarified to

define what is and is not included. Source reduction
includes equipment or technology modifications,
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* process or procedure modifications, reformulation or
redesign of products, substitution of raw materials,
and improvements in housckeeping, maintenance,

i training, or inventory control.

Implications

releases continue Despite the the capture of many contaminants with
pollution control technology and procedures, it is
evident from TRI figures that large quantities of toxic
materials are discharged into air, water and land
every year, with untold effect. And these figures do
not include emissions from far greater numbers of
small businesses who are not required to report their
releases. :

pollution control shortfall Certainly, the pollution control approach has
- reduced pollutant releases into the ecosystem.
However, in order to achieve national environmental
goals, it is necessary to complement the pollution
control approach with prevention; reducing the use of
toxic chemicals and the generation of hazardous
waste at the source.

Drawbacks of the Pollution Control Approach

Examples of "Media Transfers"

air to land Several classic examples illustrate how
transfers between environmental media happen with
pollution control technologies. At a facility,
smokestack scrubbers remove and collect potentially
toxic particulates to bring air emissions within
regulatory standards. But these collected toxins must
then be disposed of as landfilled hazardous wastes.
This hazardous waste may leach from the disposal
facility into ground or surface water, evaporate into
the air, or remain in the ground or surface water.

air to water Some booths for applying paints are equipped
with water curtains, which capture solids and some
solvents in overspray from paint guns. The water
screen cuts down the number of spent air filters
generated as hazardous waste, but it then requires
treatment or recovery of metals and solvents from
cffluent water. A distinct possibility exists that
treatment techniques will not be 100% successful,
which means that some hazardous wastes will be
discharged from the facility.

groundwater to air In remediating groundwater contaminated by
volatile solvents, it was (and still is) commonplace to
pump contaminated groundwater from barrier wells
to a holding vessel, where the volatiles are "stripped”
from the water. This is essentially just allowing the
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volatile to transfer to the air through evaporation.
The volatiles go from drinking water, where they
may become oral carcinogens, to the air, where they
potentially become inhalation carcinogens, ozone
depleting substances or Smog precursors.

In response to media-specific regulation, pollution
control solutions address air pollutants, water
discharges and management of hazardous wastes
separately. As in the examples above, this results in
a shift of pollutants and risks from one
environmental medium to another. When pollution is
prevented at the source it cannot be transferred to
other environmental media

Another drawback of treating or disposing of
pollutants is that it deals with toxics after they have
been used or generated.

Addressing toxics after they have been used or
generated leaves everyone vulnerable. Workers are
susceptible to accidents and often unknown long-
term exposure risks. Communities surrounding
facilities may incur risks from long-term exposure to
uncontrolled releases to air, surface water and
ground water. Others in the path of supply routes or
waste streams also may suffer if transportation
accidents result in spills, or if waste treatment or
containment facilities fail.

Control after generation may increase the potential
for future liability under any or all of the regulations
addressing hazardous wastes, air, water, or
workplace pollutants should company activities result
in any public or environmental harm.

Controlling pollution after it has been generated is a
short-term solution to a long-term problem. It may
seem easiest to apply a technological control at the
end of a process. In fact, some regulations may
actually require installation of a specific device to
bring the process into compliance.

The long-term costs of control of toxic releases-
maintenance of control equipment, down time,
insurance to cover worker health, hazardous waste,
water effluent and air pollutant fees, potential liability
for failures of treatment and disposal - are high and
likely to continue to escalate. Toxic raw material
inputs are similarly expensive, and indeed, future
regulations may phase out their use entirely. From
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an accounting standpoint, applying a control fix after
the production process also tends to make costs of
environmental protection harder to internalize as a
true cost of production.

These factors make control more of a short-term
approach, since a one-time capital investment does
little to control long-term costs, does not address the
cause of those long-term costs, and may actually
require eventual process modification if the
regulatory landscape changes.

None of the pollution control options of treatment,
incineration or disposal address long-term
environmental problems as well as pollution
prevention. Inevitably the environment will be
overtaxed as emission and waste generation rates
increase with economic activity. For these reasons,
environmental agencies and others are attempting to
promote the use of pollution prevention through
regulatory programs in order to enhance
environmental protection.

Pollution prevention can extend environmental
protection beyond what is possible with end of the

pipe, post-process, pollution control. By going "up
the pipe" and reducing the source of pollution- the
use of toxic chemicals- the associated toxic or
hazardous products, byproducts or wastes may be
reduced or avoided. This approach offers greater,
long-term protection of all environmental media.
Pollution prevention can address the shortcomings of
pollution control- shortcomings which include media
transfers, increasing costs, and potential liabilities
and risks of exposure.

Pollution prevention is a perpetual examination of
how toxic chemicals are used or produced.
Understanding the reasons why, where and how
they are used allows evaluation of opportunities for
substitution or reduction of those uses. This
represents a change in the approach to use and
production and results from increased awareness of
their total economic and environmental cost.
Pollution prevention has potential for more effective
and cost-efficient use of resources in business and
industry, consumption of products and energy,
agriculture, transportation, educational institutions
and all other sectors of our economy.
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Pollution prevention can be thought of as a hierarchy
of activities which are constantly applied to process
of use, production or consumption of potentially
toxic or hazardous materials. Prevention of wasted
energy and water should also be considered in
identifying opportunities in pollution prevention.

The intent in applying this hierarchy is to always start
at the top, looking for opportunities for prevention
with the greatest potential impact on pollution.

Pollution prevention is best achieved through source
reduction - reducing or eliminating the use of toxic or
hazardous materials (including reductions of energy
and water use)atr the source of use, by
1. changing products;
2. substituting less hazardous materials;
3. using more efficient processes or equipment;
4. preventing inefficiencies due to lack of
maintenance or poor housekeeping;
5. capturing or recovering materials for
immediate reuse.

Recycling (collection and transportation of materials
for reprocessing) is a waste management option
second only to pollution prevention. Recycling
processes themselves have residual wastes that
require disposal, and there are dangers associated
with the transport and handling of the materials being
recycled. And since recycling requires waste as a
raw material, it can sometimes reduce incentives for
source reduction of waste.

Recycling is not pollution prevention. A hierarchy of
environmental management is described in EPA’s
Pollution Prevention Strategy of January 1991. At
the top of this hierarchy is source reduction. Closed-
loop recycling, which returns materials to the process
directly without alteration, is preferable to out-of-
process or off-site recycling. Closed-loop recycling
is often included as part of pollution prevention.

When looking first to pollution prevention options,
and implementing them, becomes protocol, pollution
control technologies and procedures, incineration,
treatment and disposal clearly become less preferable
options.

If product and process modifications at the top of
the source reduction hierarchy are not feasible, other
options may have more immediate potential,
primarily because they can more readily be applied
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= to existing processes. Modification of process and
procedures, such as improved scheduling of
production, improved housekeeping, attention to
maintenance, employee training, on- and off-site
recycling, all can take place at relatively low cost as
part of a reorientation towards top-to-bottom
environmental awareness and stewardship. New
products and processes can have this stewardship
built in, right from the design stage.

incentives for prevention | Companies stand to derive both tangible and
intangible benefits from implementing pollution
prevention. Financial benefits may include:

« avoided costs of transportation, treatment and
disposal '

« reduced or avoided costs of compliance (an
industry could remove itself entirely from certain
regulatory requirements, and avoid associated
fees, fines)

« profit from sale of byproducts to others as raw
materials

« savings on amount and costs of raw materials
through closed-loop recycling

« reduced or avoided costs of litigation

« reduced or avoided insurance costs

¢ less down time due to occupational health
problems

« avoided costs of addressing problems later, at
inflated prices

« avoided costs of accidents and spills

¢ less down time due to lax maintenance

» materials costs reduced through thorough
maintenance

« avoided costs of administration and management

« reduced cost of rejects

These are just some of the savings available. Itis
worth noting that many of these may never show up
directly on the books, and could be difficult to track.
But they should at least be assigned a value and taken
into account when making decisions on
implementing pollution prevention options.

public relations benefits Another less direct benefit of pollution prevention is
the development of "goodwill" with neighboring
communities. Successful prevention efforts will
allow industry to turn a traditional public relations
liability into an asset. The industrial generator,
usually seen as the "black hat" relative to -
environmental issues, can through a pollution
prevention approach show that it is not only
controlling its negative impact on the environment,
but taking positive steps to prevent such impacts
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from occurring in the first place. As the public's
environmental awareness becomes more and more a
part of the consumer decision making process, an
manufacturer's reputation as an environmentally
sensitive corporate citizen will have a directly
positive impact on market share.
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The following terms are commonly used in
discussions of pollution prevention and related
topics. It is important to remember that with few
exceptions, there are no standard definitions for these
terms. Waste reduction/pollution prevention/ waste
minimization initiatives were first codified by state
and local governments while the debate over the
definitions of these terms was at its height. Asa
result, the functional definitions of the terms and the
activities associated with them vary from jurisdiction
to jurisdiction. For a more complete discussion of
this issue, please see Terry Foecke's article
"Defining Pollution Prevention and Related Terms"
included in this Chapter.

The definitions below are based on our judgement of
the most accepted uses of the terms. We have used
the accepted USEPA definition in cases where the
Agency has established one.

Pollution Prevention: activities defined as
"source reduction” under the U.S. Pollution
Prevention Act of 1990 and other practices that
reduce or eliminate the creation of pollutants through-
i) increased efficiency in the use of raw materials,
energy, water or other resources, or
ii) protection of natural resources by
conservation.

Pollution prevention includes equipment or
technology modifications, process or procedure
modifications, the reformulation or redesign or
products, substitution of raw materials, and
improvements in housekeeping, maintenance,
training and inventory control.

Pollution prevention does not include recycling,
energy recovery, treatment or disposal.

Some processes described as "in-process recycling”
may qualify as pollution prevention.

(Taken from a memorandum dated May 28, 1992 by

F. Henry Habicht II, Deputy Administrator of the

USEPA, to all USEPA personnel.)

Source Reduction includes any practice which-
i) reduces the amount of any hazardous
substance, pollutant, or contaminant entering any
waste stream or otherwise released into the
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environment (including fugitive emissions) prior
to recycling, treatment, or disposal; and

i) reduces the hazards t public health and the
environment associated with the release of such
substances, pollutants, or contaminants.

Source reduction includes equipment or technology
modifications, process or procedure modifications,
reformulation or redesign of products, substitution of
raw materials, and improvements in housekeeping,
maintenance, training, or inventory control.

Source reduction does not include any practice
which alters the physical, chemical, or biological
characteristics or the volume of a hazardous
substance, pollutant, or contaminant through a
process or activity which itself is not integral to and
necessary for the production of a product or the
providing of a service.

(Taken from the U.S. Pollution Prevention Act of
1990.)

Waste Minimization: activities that result in a
reduction in waste volume as well as waste
generation. Waste minimization includes all types of
recycling (on- and off-site) and waste concentration
as well as source reduction activities. This term
usually refers to hazardous and toxic wastes.

Recycling: the collection, separation, recovery and
sale or reuse of material that would otherwise be
disposed of or processed as waste.

Waste Reduction: any activity which results in a
net reduction in the amount of material that must
ultimately be treated or disposed of or'otherwise
handled as waste product. Waste reduction includes
all activities considered waste minimization, pollution
prevention, or recycling.
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U.S. Pollution Prevention Act of 1990

Pollution Prevention Hierarchy

USEPA activities

On October 27, 1990, the United States Congress
passed the Pollution Prevention Act of 1990. This
Act, signed by the President, formally recognized the
prevention approach to environmental issues as the
federally preferred means of dealing with waste
generation and disposal. The Act represents a
significant policy shift by the federal government
away from post generation treatment toward viewing
waste generation as part of, rather than the result of,
a manufacturing process.

The Act establishes a Pollution Prevention hierarchy
as a national policy. This hierarchy states that it is
U.S. policy that:

spollution should be prevented of reduced at the
source,

epollution that cannot be prevented should be
recycled in an environmentally safe manner,

epollution that cannot be prevented or recycled
should be treated in an environmentally safe
manner,

sdisposal or release to the environment should be
used only as a last resort.

The USEPA is directed through this Act to set up an

- office, independent of the single medium programs,

to implement the Act. Specifically, this new office is
mandated to: ‘
sestablish standard methods of measurement for
source reduction,

sreview regulations before and after proposal to
determine their effect on source reduction,

scoordinate source reduction activities in each
USEPA office and promote sour reduction
practice in other Federal agencies,

«develop improved methods for providing public
access to data collected under Federal
environmental statutes,

ofacilitate the adoption of source reduction
techniques by businesses,

«identify measurable goals that reflect the policy
of the Act, tasks to meet these goals, dates,
required resources, organizational
responsibilities, and means for measuring
progress,

sestablish an advisory panel of technical experts
to advise the Administrator on ways to
improve the collection and dissemination of

_data,
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sestablish a training program on source reduction
opportunities,

*make recommendations to Congress to eliminate
barriers to source reduction,

+identify opportunities to use Federal .
procurement to encourage source reduction,

«develop, test and disseminate model source
reduction auditing procedures,

sestablish an annual awards program.

The Act establishes a Federal grants program
designed to assist state programs promote source
reduction by businesses. The Federal share of any
project in this grants program is to be no more than
50%. This program is now known as the Pollution
Prevention Incentives to the States (PPIS) program.

The USEPA is directed through the Act to establish a
Source Reduction clearinghouse containing

. information on management, technical and

operational approaches to source reduction. This
provision resulted in the establishment of the
Pollution Prevention Information Clearinghouse
(PPIC).

A pollution prevention and recycling activities
reporting component is added to the TRI reporting
requirements through this Act. On a facility wide
basis, TRI reporters are required to report on the
percentage change in the amount of chemical entering
the waste streams, the quantities of chemical
recycled, the change in the amount of chemical
recycled, and any predictions regarding the changes
in these levels in the future. Included in this
reporting requirement is a discussion of the type of
pollution prevention efforts made by the facility, the
techniques used to identify pollution prevention
opportunities, and information regarding changes in
production levels.

The new Form R addition to TRI is designed to
comply with this requirement.

I-12
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State and Local Pollution Prevention Initiatives

States

RCRA and SARA focus

two types of legislation

Pollution Prevention Policy

Since 1987 twenty seven states have enacted
legislation designed to promote pollution prevention
as the preferred method of waste management.
These pieces of legislation, many of which preceded
the U.S. Toxic Pollution Prevention Act into law, are
meant to formalize the shift in state environmental
priorities from post generation solutions to

aimed at reducing the generation of waste
at the source. This legislation represents a deepening
commitment on the part of the states to foster the
adoption of pollution prevention options in their
generating communities.

Most of these laws are directed at wastes defined
under the U. S. Resource Conservation and
Recovery Act (RCRA), or toxics defined in the U. S.
Superfund Amendments and Reauthorization Act
(SARA) and reported by facilities in accordance with
SARA Title 11, or both. Of the 27 states with
legislation, all of them direct their activities at RCRA
wastes while 17 of these acts extent the authority of
the legislation to include SARA Title Il releases and
facilities. One state (Iowa) extends the list of
included wastes to those governed under the Clean
Air Act.

Source reduction is mandated as the most favored
method of waste management in 25 out of the 27
pieces of legislation. An expressed multi-media
focus of activities is called for in 21 of the state acts.
Toxic materials use reduction is emphasized in ten
states

The action called for through this legislation varies
greatly from state to state. Rather than going through
all the various permutations, we have chosen two of
the most recent bills that have been passed as
examples. In many ways these acis represent the
two most popular forms of this type of legislation.

At it's most basic level, state pollution prevention

" legislation establishes a new waste management

hierarchy with source reduction or pollution
prevention at the top, and sets up an office in the
state environmental or public health agency which is
to direct the state's pollution prevention activities.
Often this legislation calls for the establishment of a
technical assistance and/or grant program designed to
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help generators develop and adopt pollution
prevention options appropriate to their process or
industry.

The state of Colorado enacted a bill of this in the
spring of 1992. The Colorado legislation mandates
the establishment of a Pollution Prevention Advisory
Board. The Advisory Board, appointed by the
Governor, is responsible for providing general
policy guidance, developing reduction goals, and
reviewing the regulatory structure to identify
pollution prevention incentives and disincentives.
The Advisory Board will also study and make
determinations regarding the placement and activities
of a state pollution prevention technical assistance
program. The types of activities undertaken by this
technical assistance program are enumerated in the
legislative language. The Colorado legislation also
establishes a coordinating agency in the Department
of Public Health and a Pollution Prevention Fund.
The Pollution Prevention Fund is designed to
provide funding for the Colorado’s pollution
prevention activities by imposing a limited fee on
facilities required to report under SARA Title III.

The other type of state pollution prevention
legislation we will look at includes, in addition to
mandates similar to those noted above, provisions
that require certain generators to produce facility-
wide pollution prevention plans. These plans are
intended to assist waste generators analyze their
waste streams with an eye toward isolating pollution
prevention opportunitics. Some states require that
these plans include some sort of facility wide
reduction target. A number of states (ME, MA, MS,
NJ, NY, TN, VT, WA) actually establish a numeric
state-wide waste reduction goal. Of the 19 states that
mention facility planning in their pollution prevention
legislation, 15 require these plans from certain
classes of generators while, 4 make the preparation
of such plans voluntary.

Pollution prevention facility planning is an important
aspect of the recently enacted Amendments to the
Arizona Hazardous Waste Management Statutes.
Arizona's facility planning requirements are directed
at facilities responsible for reporting waste generation
to the Toxic Release Inventory. The facility-wide
pollution prevention plan is to include:

eidentification of the facility (name and address),

sthe name of the senior official with management
responsibility,
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«a certification by upper management as to the
accuracy of the plan,

»a statement of management policy,

sspecific pollution prevention goals for the
facility,

sstatement of scope and objectives,

spollution prevention opportunity analysis,

sstatement of pollution prevention activities
already in place,

semployee awareness and training programs,

eprovisions to incorporate the plan into
management practices,

edescription of options considered and
explanation for those not implemented.

This legislation also includes provisions that setup a
technical assistance program. The provisions of this
legislation are to be implemented with funds taken
from the Hazardous Waste Management Fund which
is also established as part of this act. Facilities that
dispose of, store, or ship off site any hazardous
wastes will be assessed fees that will contribute to
the fund.

Again, legislatively mandated pollution prevention
efforts vary widely from state to state. In order to
fully understand the requirements of and the
resources available through your state's pollution
prevention legislation, it is important to review the
appropriate legislation and seek any assistance you
may need from the policy branch of your state’s
regulatory agency.

The following table will give you an idea of the
pollution prevention legislation that has been enacted
at the state level.

A significant number of city and county governments
are experimenting with the inclusion of pollution
prevention or waste reduction principles into local
ordinances. Although not ncarly as pervasive as
pollution prevention efforts at the state level, many of
these local efforts leverage the state efforts by
bringing the message of pollution prevention to
smaller generators and other sectors of the generating
community not addressed by the larger state

programs.

Locally based pollution prevention efforts began in a
handful of localities in the state of California.
Communities ranging in size from the City of Los
Angeles to the County of Nevada (a small mountain

I-15



program components

material bans

City of Irvine experience

9/10/93

county on the eastern edge of the state) began
becoming involved in promoting pollution prevention
in the late 1980s. The local pollution prevention
movement has now spread to other areas of the
country, being most popular in larger states, the
west, and Great Lakes States.

These local pollution prevention efforts, like state
efforts, vary greatly from jurisdiction to jurisdiction.
The types of services mandated by these local
initiatives include:

othe establishment of interagency coordinating
teams to reduce barriers to and facilitate the
promotion of pollution prevention as the
preferred method of waste management,

sproviding information and technical assistance
through on-site contact with industrial
generators,

swaste assessments to be performed on city or
county facilities,

othe establishment of a clearinghouse for
pollution prevention information,

sthe establishment of a newsletter with pollution
prevention as its focus, and

sthe sponsorship of workshops aimed at helping
the generating community identify and
implement pollution prevention options.

Some municipalities have taken their pollution
prevention a step further by banning or phasing out
the use of certain material within their jurisdiction.
The major focus of these efforts have been the group
of chemicals that contribute to the depletion of the
carth's ozone layer. Some of these efforts will be
further encouraged by certain provisions of the new
U.S. Clean Air Act which requires cities and states to
maintain their aggregate air quality below a certain
level. By banning or restricting the use of some of
these chemicals that substantially contribute to the
level of air pollution present in their jurisdiction,
many municipalities hope to comply with these new
restrictions.

The City of Irvine (CA), for example, passed an
ordinance in August of 1989 that prohibits most uses
of CFCs in manufacturing and cleaning operations as
well as building insulation and foam packaging. The
ordinance also requires the recovery and recycling of
CFCs during the servicing of air conditioning and
refrigeration equipment and halons in the servicing of
fire suppression equipment. The use of CFCs in
refrigeration equipment is not outlawed by this
ordinance but its use is severely controlled.
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The city estimates that there were between 150-200
facilities using CFCs in manufacturing and cleaning
at the time the ordinance was passed. The city made
substantial efforts to educate the public regarding the
requirements of the ordinance. Much of this effort
has revolved around educating concerned
manufacturers about possible alternatives to the use
of such chemicals.

A primary driving force behind many of these local
efforts is the need for Publicly Owned Treatment
Works (POTWs) to enforce federal and local waste
discharge limits. The POTWs are facing mounting
pressure that could seriously effect their ability to
operate treatment plants efficiently and effectively in
the near future, including:

higher disposal costs necessitated by higher
concentrations of toxic compounds in the
sludges the POTW generates,

eincreased illegal dumping of hazardous waste
into waste streams headed for the POTW
driven by the increasing regulation and
expense involved in the disposal of such
wastes,

sadditional regulations further limiting the
hazardous pollutants in POTW pass-through
effluent, air emissions, and sludge, and

future growth which will increase hazardous
waste loads.

POTWs see pollution prevention efforts as a means
to proactively address this situation. :

Many efforts on the part of POTWs involve
providing basic pollution prevention information to
their client industries. POTWs may also provide
technical assistance to local industry to help them
identify and evaluate site-specific pollution
prevention opportunities. Some POTWs have even
attempted to develop regulatory requirements
intended to promote pollution prevention.

Any effort by a POTW could have substantial benefit
and/or impact hazardous waste generators in its
vicinity. Individual interested in supporting an
industrial generator’s efforts in pollution prevention,
particularly as those efforts relate to water use,
should be sure to contact the POTW in their area to
take advantage of any efforts they may be making in
helping their clients reduce waste.
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To find more information on local pollution
prevention initiatives, contact the Department of
Health in the city or county in which you are
interested. It may also be necessary to contact the
local Emergency Response Team, inspectors
responsible for hazardous waste issues, or Fire
Department to get a complete picture of the pollution
prevention initiatives being taken in a particular
municipality.
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Resources

U.S. Pollution Prevention Act of 1990
Table of State Pollution Prevention Legislation

Terry Foecke,"Defining Pollution Prevention and Related Terms," Pollution
Prevention Review, Winter 1991-92 pp.103-112
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2 This Act may be cited as the ' Pollution Prevention Act
3 of 1990°°
TABLE OF CONTENTS
Sec. 1. Short title and table of contents.
Sec. 2. Pindings and policy. :
Sec. 3. Definitions.
Sec. 4. EPA activities.
Sec. 5. Grants to States for State technical assistance
programs.
Sec. 6. Source reduc:zion clearinghouse.
Sec. 7. Source reduction and recycling data collection.
Sec. 8. EPA report.
Sec. 9. Savings provisions. '
Sec. 10. Authorization of App:optiatlons.
Sec. 1ll. Inplenentation.
4 SEC. 2. PINDINGS AND POLICY.
5 (a) FINDINGS.=~Tue Congress finds that:
6 (1) The United States of Ame:ica annually produces
7 millions of tons of pollution and spends tens of billions
8 of dollars per year controlling this pollution.
9 (2) There are significant opportunities for industry
10 to reduce or prevent pollution at the source through
11 cost-effective changes in production, operation, and raw
12 materials use. Sich changes offer industry substantial
13 savings in reduced raw material, pollution econtrol, and
14 liability costs as well as help protect the envizoament
15 and reduce risks to vorker health and safety.
16 (3) The 6pportunities for source reduction are often
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not realized because existizg regulations.‘and the

-industrial resources they require for compliance, focus

upon treatment and disposal, rather than source
teduction; existing regulations do not emphasize )
multi-media management of pollution; and businesses need
information and technical assistance to overcome
institutional barriers to the adoption of source
reduction practices.

~ (4) Source reduction is fundamentally different and
more desirable than waste management and pollution
control. The Environmental Protection Agency needs to

address the historical lack of attention to source

- zeduction.

(S) As a first step in preventing pollution through
source reduction, the Environmental Protection Agency
must establish a source reduction program which collects
and disseminates informatioa, provides financial
assistance to States, and izplements the other activities
provided for in this Act.

(b) PoLICY.==The Congress hereby declares it to be the

national policy of the United S:tates that pollution should be.
prevented or reduced at the souzce whenever feasible;
pollution that cannot be prevented should be recycled in an
envi:énnentally safe manner, whenever feasible; pollution

that cannot be prevented or recycled should be treated in an
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envirodmen:ally safe manner whenever feasible; and disposal
or other release into the eanvironment should be employed only
as a last resort and should be conducted in an
environmentally safe manner.

SEC. 3. DEFINITIONS.

For purposes of this Act—- '

(1) The term Administrator’’ means the
Administrator of the Environmental Protection Agency.

(2) The term Agency = means the Environmental
Protection Agency.

(3) The term " toxic chemical’’ means any substance
on the list described in section 313(c) of the Superfund
Amenduents and Reauthorization Act of 1986.

(4) The term " ‘release’ has the same meaning as
provided by section '329(8) of the Superfund Ameadments
and Reauthorization Act of 1986.

(5)(A) The term ~ source reduction’’ means any
practice wvhich—

(1) reduces the amount of any hazardous
substance, pollutant, or contaminant entering any
vaste stream or otherwise released into the
eavironment (including fugitive ezissions) prior to
recycling, treatment, or disposal; and

(ii) reduces the hazards to public health and the

environment associated with the release of such
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1 .jubstances. pollutants, or contaminants.

2 ' The term includes equipment or technology modificatioms,

3 process or procedure modifications, reformulation ot

4 redesign of products, substitution of zaw natcrial;. and

5 improvements in kousekeeping, maintenance, training, or

6 inventory control. .

7 (B) The terza " “source reduction’’ does not inﬁludc

8 any practice which alters the physical, chemical, or

9 biological characteristics or the volume of a hazardous
10 substance, pollztant, or contaminant through a process or
11 activity which itself is not integral to and necessary '
12 for the production of a product or the providing of a

13 service.

14 (6) The terz  “multi-media’’ means water, air, and

15 land. |
16 (7) The tera ~ SIC codes’ ™ refers to the 2-digit code
17 numbers used fo: classification of economic activity in
18 the Standard Industrial Classification Manual.

19 SEC. 4._!21 ACTIVITIES.

20 (a) AUTHORITIES.—~The Administrator shall establish in .
21 the Agency an office to carry out the functions of the

22 MAdministrator under this Act. The office shall be independent
23 of the Agency’ s single-medium program offices but shall have
24 the a&thority to reviev and advise such offices on their

25 activities to promote a multi-media approach to source
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reduetion. The office shall be under the directiod of such

officer of the Aééncy as the A=inistrator shall designate.

(b) FUNCTIONS.=-The Administzator shall develop and

implement a strategy to promote source reduction. As part of
the strategy, the Administratc: shalle-

(1) establish standard néthods of measurement of
souzce reduction;

(2) ensure that the Agency considers the effect of
its eiisting and proposed programs on source reduction
efforts and shall review regulations of the Agency prior
and subsequent to their proposal to determine their
effect on source reductior;

(3) coordinate source reduction activities in each
Agency Office and coordinate with appropriate éftlces to
promote source reduction practices in other Pederal
agencies, and generic research and dzveibpment on
techniques and processes vhich have broad applicability:

(4) develop improved cethods of coordinating, and
assuring public access to data collected under Federal
enviroomental statutes;

(S) facilitate the adeption of source reduction
techniques by businesses. This strategy shall include the
use of the Source Reduction Clearinghouse and State
matching grants provided ian this Act to foster tﬁe

exchange of information regarding source seduction
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techniques.ithe dissemination of such information to
bnsinesses.;;nd the provision of techaical assistance to
businesses. The strategy shall also consider the-.
capabilitieé of various businesses to make use of source
teduction techniques:;

(6) 1deﬁi1£y. vhere appropriate, measurable goals
wvhich reflect the policy of this Act, the tasks necessary
to achieve the goals, dates at which the principal tasks
are to be accomplished, required resources,
organizational responsibilities, and the means by which
p:og:eis in meeting the goals will be measured;

(7) establish an advisory panel of technical experts
comprised of representatives from industry, the States,
and public interest groups, to advise the Administrator
on ways to improve collection and dissemination of data;

(8) establish a training program on multimedia sourc;
reduction opportunities, including workshops and guidance
documents, for State and Federal permit issuance,
enforcexment, and inspection officials working within all
agency prograz offices.

(9) identify and make recommendations to Congress to
eliminate barriers to source reduction including the use
of incentives and disincentives;

(10) identify opportunities to use Federal

" procurement to encourage source reduction;
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8
(11) develop, test and disseminate model source
£;duction auditing procedures designed to highlight
“source reduction opportunities; and
(12) establish an annual award program to récéénize a
company or companies which operate outstanding or
1nn§vativn source reduction.péograns. |
SEC. S. GRARTS TO STATES FOR STATE TECHNICAL ASSISTANCE
PROGRAMS .
(a) GENERAL AUTHORITY.——The Administrator shall make
matching grants to States for proqiﬁns to promote the use of
source reduction techniques by businesses.

(b) CRITERIA.~-When evaluating the requests for grants
under this section, the Administrator shall consider, among

other things, whether the proposed State program would
icccmplish the following:

(1) Make specific technical assistance available to’
businesses seeking information about source reduction
opportunities, including funding for experts to provide
onsite technical advice to business seeking assistance

- and to assist in the development of source reduction
plans.

(2) Target assistance to businesses for whom lack of
information is an impediment to source reduction.

(3) Provide training in source reduction techniques.
Such training may be provided through local engineering
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-~ ™ schools or any other appropriate means.

- () MATCHING FUNDS.--Federal funds used in anyAState
program under this section shall provide no more than 50 per
centum of the funds made available to a State in each.yea: of
that State’s participation in the program.

(d) EFFECTIVENESS.—The Administrator shall establish
app:opriate means for measuring the effectiveness of the

State grants made under this section in promoting the use of

W 0 o) & VW A W

source reduction techniques by businesses.

')
Q

(e) INFORMATION.=--States receiving grants under this
.section shall make information generated under the grants
available to the Administrator..
SEC. 6. SOURCE REDUCTION CL!A!ING!DUS!.

R v

(a) AUTHORITY.==The Administrator shall esiabiiah a

-
nw &

Souzce Reduction Clearinghouse to compile information

-
(]

including a computer data base which contains information on

-
~

management, technical, and operational approaches to sdurce

-
(]

reduction. The AdniniQtrator shall use the clearinghouse to—

-
L )

(1) sezve as a center for source reduction technology

~N
o

transfer;

~
4

(2) mount active outreach and education programs by

~
N

the States to further the adoption of source reduction

~N
W

technologies; and

~
[ ]

{(3) collect and compile information reported by

N
"

States receiving grants under sectica S on the operation
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and scccess of State source reduction programs.

(b) PuBLIC AVAILABILITY,--The Administrator shall make
available to the public such information ca source reduction
as is gatkered pursuant to this Act and such other peQEinent
information and analysis regarding source reduction as may be
avallable ta.thc Administrator. The data base shall permit
entry and retrieval of information to any person.

SEC. 7. SOURCE REDUCTION AND RECYCLING DATA COLLECTION.

(a) RePORTING REQUIREMENTS.——Each owner or operator of a
facility required to file an annual toxic chemical release
form under section 313 of the Superfund Azeandments and
Reauthorization Act of 1986 (**SARA°°) for any toxic chemical
shall include with each such annual filing a toxic chemical
souzce reduction and recycling report for the preceeding .
calendar year. The toxic chemical scurce reduction and |
recycling report shall cover each toxic ckemical required to
be reported in the annual toxic chemical release form filed

" by the owzer or operator under section 313(c) of that Act.

This section shall take effect with the aznual report filed
under section 313 for the first full caleczdar year beginning
after the enactment of this Act.

(b) ITems INCLUDED IN REPORT.=-The tozic chemical source
reduction and recycling report required uzder subsection (a)
shall.set forth each of the tollowihg on a
facility-by-facility basis for each toxic chemical:



JMWS58S

13 25

17' (1) The quantity of the chemical ente:ing'any wvaste
2 stream (or othervise released into the environmeat) prior
3 to recycling, treatment, or disposal during the calendar
4 year for which the report is filed and the pe:cen;age
S change from the previous year. The guantity reported
6 shall not include any anouné.tcported under paragraph
7 (7). When actual measurements of the gquantity of a toxzic
8 chemical entering the waste streams are not reacily
9 available, reasonable estimates should be made based on
10 best engineering judgment.
11. _ (2) The amount of the chemical from the facility
12 wvhich is recycled (at the facility or elsewhere) during
13 such calendar year, the percentage change from the
14 previous year, and the process of tecyciinq_nsed.
15 (3) The source reduction practices used with :espect'
16 to that chemical during such year at the facility. Such
17 practices shall be reported in accordance with the
18 following categories unless the Administrator finds other
19 categories to be more appropriate:
20 (A) Equipment, technology, process, or procedure
21 modifications.
22 (B) Reformulation or redesign of products.
23 (C) Substitution of rav materials.
24 ) (D) Improvement ia nadagenent. training,
25 inventory control, materials handling, or other
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" general operational phases of industrial facilities.

(4) The amount expected to be reported under
paragraph (1) and (2) for the two calendar years
immediately following the calendar year for which the
report is filed. Such amourt shall be expressed as a
percentage change from the airount reported in paragraphs
(1) and (2).

(5) A ratio of production in the reporting year to
production in the previous year. The ratio should be
calculated to most closely reflect all activities
involving the toxic chemical. In specific industrial
classifications subject to this section, where a
teédstock or some variable other than production is the
primary influence on vaste characteristics or volumes, °
the report may provide an index based on that primary
variable for each toxic chemical. The Administrator is
encouraged to develop production indexes to accommodate
individual industries for tse on a voluntary basis.

(6) The techniques which were used to identify source
reduction opportunities. Techniques listed should
include, but are not limited to, employee
recommendations, external and internal audits,
participative team management, and material balance
a;dits. Each type 62 souzce réduction listed uné§:
paragraph (3) should be associated vitp the techniques or



JMWS8S .

W 00 ~§ O WV & W N &

10

11’

12
13
14
15
16
17
18
19
20
21
22
23
24
25

13

- = multiples of techniques used to identify the source

reduction ééchnique.

(7) The amount of any toxic chemical released into
the environment which resulted from a catast:ophi; event,
remedial aégion. or other one-time evert and is not
associated with production processes during the reporting
yeaz.

(8) The amount of the chemical frem the facility
which is treated (at the facility or elsewhere) during
such calendar year and the percentage change from the
previous year. |

Por the first year of reporting under this subsection,
comparison with the previous year is required only to the
extent such information is available.: .

(e) SARA PROVISIONS.==-The provisions of sections 322,
325(c), and 326 of the Superfund Amendments and
Reauthorization Act of 1986 shall apply to the reporting
requirements of this section in the same manner as to the
reports required undé: section 313 of that Act. The
Administrator may modify the form required for purposes of
reporting information under section 313 of that Act to the
extent he deems necessary to include the additional
information required under this sectien.

(d) ADDITIONAL OPTIONAL INFORMATION.--Any person £iling a

report under this section for any year may include with the
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report g&ditional iaformation regarding source reduction,
recycling, and othe: pollution control techniques in earlier
years., .

te) AVAILABILITY OF DATA.—~Subject to section 322 of the
Superfund Amendments and Beauthogizitlon Act of 1986, the
Administrator shall make data coilected under this section
publicly available'ln the same manner as the data collected
under section 313 of the Superfund Amgndm?nts and
Reauthorization Act of 1986.

SEC. 8. EPA REPORT,

~ (a) BIENNIAL REPORTS.——The Administrator shall provide
Congress with a report within eighteen months after eractment
of this Act and bieanially thereafter, containing a detailed
description of the actions taken to implement the strategy to
promote source reduction developed under section 4(b) and of
the results of such actions. The report shall include an
assessment of the effectiveness of ‘the clearinghouse and
gtant‘progtan established under this Act in promoting the
goals of the strategy, and shall evaluate data gaps and data
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duplication with respect to data collected under Federal

environmental statutes.

(b) SUBSEQUENT REPORTS.--Each biennial report submitted

under suhsectioﬁ (a) after the first report shall contain
each of the following:

(1) An analysis of the data collected under section 7
on an industry-by-industry basis for not less than five
SIC codes or other categories as the Administrator deems
appropriate. The analysis shall begin with those SIC
codes or other categories of facilities which generate
the largest quantities of toxic chemical waste. The
analgsis shall include an evaluation of trends in source
reduction by industry, firm size, productioé, ar other
useful means. Each such subsequent report shall cover
five SIC codes or other categories which were not covered
in a prior report until all SIC codes or other categories
bave been covered. '

(2) An analysis of the usefulness and validity of the
data collected under section 7 for.measuring trends in
source reduction and the adoption of source reduction by
business.

(3) Identification of regulatory and nonregulatory
barriers to source reduction, and of opportunities for
nilng existing regulatory programs, and incentives and

disincentives to promote and assist source reduction.
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{4) Identification of industries and pollﬁtants that
reqﬁi:e priority assi#tance in multi-media source
reduction. '
{(5) Recommendations as to incentives needed to

encourage investment and research and development in

source reduction.

{6) ldentification of opportunities and development
of priorities for research and development in source
reduction methods and techniques.

(7) An evaluation of the cost and technical

‘ feasibility, by industry and processes, of source

reduction opportunities and current activigies and an
identification of any industries for which there are
significant barriers to source reduction with an analysis
of the basis of this identification.

(8) An evaluation of methods of coordinating,
streamlining, and improving public access to data
collected under Federal environmental statutes. _

{9) An evaluation of data gaps and data dupiication
with respect to data collected under Federal

environmental statutes.

In the report following the first bieanial report provided
for under this subsection, paragraphs (3) through (9) may be
included at the discretion of the Administrator.

SEC. 9. SAVI!GS PROVISIONS.
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"= (a) Nothing ia this Act shall be construed to s0dify or
interfere with the implementation of title III of the
Superfund Amendments and Reauthorization Act of 1986.

(b) Nothing contained in this Act shall be construed,
interpreted.or applied to supplfnt. displace, preecpt or
othervise diminish the responsiﬁllities and liabilities under
other State or Pederal law, vhether statutory or common. -
SEC. 10. AUTBORIZATION OF APPROPRIATIONS.

There 1s authorized to be appropriated to the .
JAdministrator $8,000,000 for each of the fiscal years 1991,
1992, and 1993 for functions carried out under this Act y
(oghe: than State g:ants).'and $8,000,000 for each of the
giscal years 1991, 1992, and 1993, for grant programs to
States issued pursuant to section S. '
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r SURVEY OF STATE LEGISLATION

' State/status Definitions Materials Priorities Coverage Provisions Access Funding
Alaska Management: inciudes: Not -Technical Appropriations
. -solid & ~source reduction| specified assistance Not based
hazardous -recycling -Education on fees
waste -reatment -Grants
~disposal -information
. Excludes: referral
enacted 'g0 | No statewide -incineration
numeric goals -media transfer _
Arizona Pollution Hazardous & | Includes: Includes: Facility plans Pians are Based on fees
Prevention Toxic Waste | -toxic use -SARA reporters | -Annual reports | confidential on
Hoxic use reduction -large quantity | -Technical request of
reduction ":;“éf . generators Assistance | gyngr,
-source _reduction Program
. -input, process, -Hazardous
reduction product change Waste
enacted '91 No Slﬂlﬁm.d.ﬁ -"safe” weatment Management
numeric goals Fund _ _
California | Reduction: California includes: Includes: -Facility plans | Plans/reports | Based on fees
-source hazardous & | -input, P{OOBSS- 43!’99-4321'0! °P9ff°::m available to and penalties
- productchange | genera epo; blic; trad
e o extramaly | Excludes: Excludes: -Pilot SIC Parcis ¢
wastes -treatment “those claiming | codes available only
enacted '89 | No statewide e -media transfer | infeasibility | -technical
numeric goals -volume change | of options assistance to state
Colorado Poliution SARA Title lli | Includes: All business and | -Advisory Board "Based on feas
Prevention & CERCLA -input, process, | government -Pollution
-any practice product change | Focuses on Prevention Fund
that reduces Excludes: small and ~technical
or -recycling medium-sized assistance
: use ti -treatment businesses
enacted '92 generation —disposal
Connect- | Pollution Hazardous & | Includes: Businesses with -Technical General Fund
icut | Prevention: Toxic Waste | -input, process, | gross revenues assistance
-generation (not specified) product e | ofless than -Grant program
-hazardous & Excludes: $25 Mor less
toxic waste -incineration than 150
. h -media transfer | employees
;‘Tum'meq'a -off-site or out of
enacted '91 o ﬁMLd.Q process recycle
numericgoals |
Delaware | Minimization: | Delaware Code | Includes: [ Industries & -Technical Trade secrets | Not based
-hazardous & | -solid/liquid/ 'WSS: ;adua:n "me ‘8{9;‘:;";'8' I‘““‘ﬂx are protected | on fees
solid waste haz./refuse | -feuse &recyce | annualin s | -Informa
-multi-media | -air pollutants | ~Sound treatment | Voluntary waste | dearinghouse
eduction -sowage & disposal minimization -Public education
r 9 planning -Statowide re-
enacted ‘90 | No statewide cycling program
numeric goals | _ __
Florida Pollution Toxic and Includes: -Technical Proprietary General Fund
Prevention: | hazardous -nonmandatory assistance information
-at the source | substances ‘“::"‘.“'“’" & -Conferences | gbtained
:; o ‘:’:e" ) through on-
-MCt r;?g'rm site technical
-process change assistance is
) -procedure chang¢ confidential.
91 No SIEE.WIQ.Q -environ. planning
enacted '9 numeric goals -on-site recycling
Georgila Reduction: Georgia lpdude;: Includes: -lechnical Plans/reports | Not based
-haz. waste hazardous & | -input, process, | -arge-quantity assistance available to on fees
acute product change | generators -Facility public; trade
hazardous E";’;‘z:::'mwde "l’_“c;':"‘m‘mn planning secrets
waste reatment usin:m"a' aia available only
_ -media transfer | TSDs to state
enacted '90 No statewide -volume change
numeric goals -incineration
©WRITAR 1313 5th St. SE  Suite 325 Minneapolis, MN 55414-4502 (612) 379-5895

June 1993



SURVEY OF STATE LEGISLATION
State/status Definitions Materials Priorities Coverage Provisions Access Funding
lilinois TPrevention: | SARAtoxic | Includes: Voluntary ~Technical Trade secrets | General fund
-toxic poliution | substances & | -input, process, | & pilot assistance protected and money
linois lists | productchange | (Cooperation | -lnnovation raised by
in-house recycle on permits) -Inspectors’ HWRIC
Excludes: -generators manual activit
-treatment -Explore ity
. -media transfer enforcement
enacted '89 No statewide -volume change -Research
numeric goals -incineration : (HWRIC) _ |
indiana Prevention js | CERCLA Includes: Voluntary -Technical Trade secrets | General fund
reduction of: | hazardous -input, process, | & pilot assistance protected
-toxic material | substances & | productchange -Research
use Indiana E'“’3°:‘° fecycle -g;ms wor
-waste release | "environmental -o);f-:it:sr'ecyde -pla':irrau
N . wastes” | _madia transter manual
. o statewide -incineration
enacted '30 numeric goals _ _ _ |
iowa Prevention: lowa lists Includes: includes: -Facility plans Plans Genaral fund
toxics poliution | which include | -input, process, | -SARA reporters | & summares submitted to
SARA, RCRA | product changes, | -LQGs (vluntary) | the Waste
integral recycle -Technical Management
Excludes: assistance Authority for
-buming, transfer -Information thority 1o
off-site recyde, review and
enacted ‘91 No statewide exchange approval
-} numericgoals | _ _
Kentucky | Reduction: RCRA, Includes: Voluntary: -Technical Trade secrets | General fund
-toxic waste SARA -input, process, | -RCRA and assistance protected
generation product change | SARA report -information
in-house recycle | data -Training
Excludes: collected -Grants
, -off-site recycle -Set state
enacted 'sg | o stalewide or treatment goals
numericgoals | -volume change _
Louisiana | Reduction: RCRA Includes: includes: -Waste Public data Based on
-haz. & solid -lﬂ-P':ﬂcle hmw;;nw fedl-lm: laws apply fees & the
practices general reports
waste Arprocess plans (done) general fund
recycling -Technical
Excludes: assistance
. -off-process or -Fee structure
enacted ‘87 No statewide off-site recycle promoting
numericgoals | -toxicity change reduction _ — J
Maine Reduction: SARA toxics, | Includes: includes: -Facility plans | Plans Based on fee
-toxics use RCRA -input, product | Jarge-quantity | and reports available to
-toxics release or process generators -Info program | gtate
-haz. waste changes -small-quantity | -Advisory
-capture for generators committee
i . reuse, recycling | -toxics users -Technical
E‘:%?: :,l treatment Excludes: services
: -some LQGs, -Grants
, -10% by 7/1/93 POTWs
enacted '90 | -20% by 7/1/95
-30% by 7/1/97 _ _ _ |
Massa- Reduction: SARA toxics, | Includes: Includes: -Facility plans Public petition | Based on fee
chusetts [ -toxics use CERCLA -input, product | -large-quantity and reports for review of
change -small-quantity planners and report
Excludes: toxics users -Toxics use I
. al -incineration Excludes: survey P at:;.s at' o d
wﬁ : 9;, -media transfer | -facilities<10 -Technical g:c 'ecis rade
. aste reduction: -treatment employees assistance 4
enacted '90 | .s5qe, -oft-site recycle protected
©WRITAR 1313 5th St. SE  Suite 325 Minneapolis, MN 55414-4502 (612) 379-5

June 1993
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'SURVEY OF STATE

State/status Definitions

LEGISLATION

Materlals Priorities Coverage Provisions Access Funding
Michigan Reduction: Hazardous, Includes: Michigan -Technical Information Not based on
-any practice | Solid, Liquid | -input, product or | businesses, assistance generated fees
that reduces | Industrial process change | govemmental through grant
release or Waste and Air ":p’r:;"’:,ainin “"::;al"d mic programs is
treatment Contaminants mgd,o;,' 0 |9 p available to
inventory the public
enacted ‘87 | _ control. _ _
Minnesota | Prevention: SARA toxics | Inciudes: Includes: Facility plans Public petition | Based on fees
-toxic -input, product | -SARA and reports for review of
poliutants or process reporters -Guidance progress
use, release changg . -large-quantity manual reports
generation -reduction in generators -Technical lans are
| No statewide releases (fees only) assistance P rotected
_enacted '90 | numeric goals “Granss P - ‘
Mississippi | Minimization: | Any Hierarchy: includes: | -Facility plans | Plans may be | Based on fees
-haz. waste EPA-listed 1. Source -arge-quantity and reports made
haz. waste reduction generators | -Technical available
| 2. Waste reduc. | -smali-quantity assistance to public;
: 3. Recycling toxics users -Training ’
[rasto reductin: 4 Troament | SARA Resarch | L
’ . §. Disposal reporters --Explore new
| enacted '90 '-25% by 1/1/96 po stapé ve. ~
Missouri Prevention: SARA I 313 | Prevention; Includes: -Facility plans | Plans and Based on fees
-source Missouri list | -changesthat | arge-quantity | andreports reports are
reduction resultina generators -information available to
Reduction: reduction -small-quantity | -Conferences the public;
-hazardous Reduction: toxics users -Waste Audits trade se c; ots
waste -input, process, | -SARA -Low-interest are protected
proposed '91] generation product change, | reporters loans re protecte
(not passed) | No statewide in-house recycle Wasta |
numeric goals -Trainingoo
‘New Prevention: | SARA 1313 | Inciudes: Prionty faciities | -Fadlily-wide | Trade secrels | Based on fines
Jersey -hazardous toxics -input, process, | in selected SIC | permitting avaitable to & general
substance product change, | codes in 3 -Facility plans state, but not | fund
pollution in-house recycle { years. & summaries to public
Eﬁ?udes: -Training
: - -off-site recycle | Others may be
m goa or freatment required by DEP
enacted ‘91 | reduction: :::zr;:rsa::n
| -50% by 1996 _ poll. control - - -
New York | Reduction: SARA, includes: includes: | -Facility plans Public data Based on fines
-haz. waste, RCRA -input, process, | currentpermit | & reports rules apply & general
toxic substance product change, | holders -Guidance fund
release & in-house, -generators of manual
generation closed-loop 25 tons and -Evaluation
Statewide goal- or off.site w
Maste reduction: recycling
enacted '90 | -50%by1999 | _ _
North Management & | RCRA & Includes: Includes: -Facility plans Based on fees
Carolina Minimization: | North Carolina | -minimization -all NC fee- -Technical
-haz. waste or reduction of paying assistance
. quantity or generators -Grants
. No statewide toxicity of -Information
| enacted '89 Eumeric goals haz. waste - _
Ohio Reduction: RCRA solid & aste Reduction: | Includes: -Technical Reviewed by |Fees based on
haz. waste hazardous -source reduction | -RCRA assistance OHEPA; log of | generation of
wastes (inputs, process, | generators -Enforcement reviews done | hazardous &
procoduras) | -outof-state | -Fackity plans. | g public solid waste
, Lon-site recycling | generators are | notifications
Statewide goals Loff-site recycling | subjectto fees | annual reponts Trade secrets | (may not pass)
0 be Ltreatment confidential }Fines
proposed ‘91 restablished - sound disposal
©OWRITAR 1313 5th St. SE  Suite 325 Minneapolis, MN 55414-4502 (612) 379-5995
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State/status Definitions Materials Priorities Coverage Provisions Access Funding
Oregon -Fﬁiuction: SARA, Inciudes: includes -Facility plans, Summaries are | Based on fee
-toxics use RCRA -inpmcggoess. -SARA 'g'romfs reports & public record
-haz. waste pro ange, | generators. summanes except trade

generation in-house, -conditionally | -Technical secrets: pians
dosed-loop exempt assistance & reports stay
No statewide or off-site -fully-regulated | -Training sit
enacted '90 | numericgoals | recycling -small-quantity | -information on-sfe _
Pennsyl- Reduction: RCRA, includes: Includes: -Source Strategies will
vania -reduction or | Pennsyivania | -input, process, | -haz. waste reduction remain
elimination in | residual i‘:‘m"s‘ed‘ame- gg‘m sto strategy confidential at
generation of | wastes ’ " the request of
solid and haz. closed-loop permittees the generator
recycling
rules wastes
pUbllshed in No statewide
1992 _numeric goals _ |
Rhode Planning for: RCRA, Includes: -Teqhnical Based on fee
Island -haz. waste | Rhode Isiand -all users of assistance and
facilities lists of "hard- haz. waste -Education general fund
No ) to-dispose” facilites -z:as::rch
enacted ‘89 | numeric goals materiais _ |
South Reduction: SARA, Tncludes: Tncludes: ~Faclty plans, | -Citizen Based on lec
Carolina | -toxics use CERCLA, -input, process, | -toxics reports & petition
- | -toxics SC lists product change, | users in summanes -Trade secrets
generation in-house or selectad -Technical protected
closed-loop SIC codes, assistance
recycling small or -Outreach &
. Excludes: large training
E.ms.msu goal- -incineration POTWs -Classify units
aste reduction: -treatment Excludes: of production
planned '91 | -50% by 1998 -off-site recycle | -under 10 FQE
_ . -media transfer — - _ _
Tennessee| Reduction: RCRA Includes: includes: -Facility plans, | -Summaries Genaeral fund
-haz. waste : -m-Pr;@SS -smallq:;nmy reports & are public;
-source recydling or genera summaries
. changes in -large-quantity | -Technical z:;sn: arent
E\mm goal- process or generators assistance
aste reduction; inputs -Civil fines
enacted '90 | -25% by 6/3/95 _ _ |
Texas Reduction: SARA 111313 | Inciudes: includes: -Facility plans, | -Summaries | Based on fee
-source RCRA -input, process, | -SARA reporters | reports & and reports
Minimization: change | -Large-quantity | summarios are public;
-haz. waste Excludes: generators -Govemor's plans are not
-any process not Award -Board can
integral to the -Permit variance
product that -Information declare plan
enacted '91 ) alters the -Conferences confidential
No statewide waste -Training
numeric goals -Waste Audits _ _
Vermont Management | SARA, includes: includes: -Facility plans | - Trade secrets | Based on fee
& Reduction: | RCRA -input, process, | -small-quantity | &reports are protected
-source product change, | generators -Study of toxic
toxics use closed-loop -large-quantity use reduction
recycling generators -Tax RCRA
. Excludes: -househoid generators
Estabiish and -incineration generators “Technical
enacted 'g0 | 29°Pt2 -reatment assistance
statewide goal -volume change -Research
-media transfer -Retail labeling
©WRITAR 1313 5th St. SE  Suite 325 Minneapolis, MN 55414-4502 (612) 379-¢



SURVEY OF STATE LEGISLATION

State/status Definitions Materials Priorities Coverage Provisions Access Funding
Vlrginla Prevention: All wastes Includes: Includes: -Technical General funds
-source -input, process, | -small assistance
i productchange | businesses -Waste
-:lav;_gnmental -closed-loop Hocal exchange
recycling governments -Grants
Excludes:
-treatment
-incineration
-out of process
recycling
enacted '93 -increased
, _ control —_ _
Washington | Reduction: SARA, WA Includes: Includes: -Facility plans | -Summaries | Based on fees
-haz. waste lists, Montreal "f:gz:-‘cl:'m- 'ﬂ“m:r:m (&‘zmz;",es " & reports are
-hazardous Protocol P e. | go voluntary impl.) | public; plans
substance use| (ozone- mw mulatodby :;&‘m‘l“‘ arenot
Statewide goal- depleters) Excludes: -SARA assistance -Cosrpm%e‘:mve
enacted ‘90 |waste reduction: -incineration reporters ~Research p?otacted
-50% by 1995 -madia transfer -Training p
Wisconsin | Use & Release | SARA, Includes: Voluntary Yoluntary General fund
Reduction: RCRA -input, process, -Waste audits
-toxic product change, | Includes: -Research
pollutants dosed-loop -haz. waste -Grants
-haz. waste & recycling generators
substances Excludes: -hazardous Mandatory
Poliution -incineration substance -Waste min.
Prev.. -reatment users documentation
-out-of-process on manifests
. recycling &
enacted '89 | No statewide -media transfer reports
L numeric goals
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In the States

Defining Pollution Prevention and

'Related Terms

POLLUTION PREVENTION. Waste re-
duction. Waste minimization. Source
reduction. Sustainable development.
Toxics use reduction. Low- and non-
waste technology. Clean products.
Green products. In less than a de-
cade, these and other phrases have
rapidly expanded the terminology
associated with environmental pro-
tection.

The proliferation of terms also
reflects the search for new and more
sophisticated approaches to envi-
ranmental management. Today, pol-
lution control and pollution preven-
tion have very distinct connotations.
The consensus is that traditional
pollution control methods simply
transfer pollutants from one medium
toanother and therefore donot gofar
enough to protect all components of
our environment. Pollution preven-
tion, on the other hand, suggests an
approach that goes to heart of the
problem and tries to eliminate it.

Still, pollution prevention has
many different interpretations. For
example, in many cases, the defini-
tion of pollution prevention in one
state maybe markedly different from
thatin anotherstate; definitionsmay
even vary within a state. Both state
and local pollution prevention pro-

Terry Foecke

grams run by public agencies, and
legislation that mandates industrial
pollution prevention, use their own
terms. In addition, each term may
have several definitions depending
on the types of activities the state
chooses to emphasize. This range of
terms and definitionsillustrates how
new pollution prevention ideas are;
there has been much experimenta-
tion, but little codification. This col-
umn gathers and categorizes the
various definitions of pollution pre-
vention included in legislation, as
well as pollution prevention pro-
grams, at the state and local level.

Historical Perspective

State officials in North Carolina,
who established one of the earliest
formal state programs that specifi-
cally addressed what we now call
pollution prevention, proved to be
prescient in their name and breadth
of focus. The first promotion and
technical assistance program in
North Carolina called itself the “Pol-
lution Prevention Pays Program” (a
slogan pioneered by the 3M Com-
pany) and resolved to consider all
materials and by-products associated
with industrial processes. This mul-
timedia focus was seen at that time

Terry Foechke is president of the Waste Reduction Institute for Treining and Applications
Research, Inc. (WRITAR), a nonprofit institution in Minneapolis, MN.

Pollution Prevention Review /Winter 1991-92

103



Terry Foecke

began to be viewed
by some people as a
term used stricthy to
exnine processes

hazardous waste.

tobe more common sense than it was
representative of an overarching
philosophy. A definition of pollution
prevention was implicit in their ap-
proach.

Since North Carolina first used
the term in 1984, the definition of
pollution prevention has actually
shifted from a broad, inclusive, in-
tuitive beginning to a collection of
fragmented, mutually exclusive
definitions. It is only now returning
to a definition that is broad in scope
and application.

Waste minimization (which in-
cludes volume reduction, in addition
to reduced generation) and waste
reduction are related terms that
constituted common vocabulary in
state programs during the years 1986
t0 1988. Waste reduction was used to
describe activities that reduce the
generation of waste. Some say that
onereason this term became popular
was that it lent itself to acronyms
(WRAP, WRATT, WRITE, WRITAR,
WREAFS, etc.).

The terms are not interchange-
able, however. The most important
reason is that “waste” carries a spe-
cific definition under the Resource
Conservation and Recovery Act
(RCRA), and that definition can
preclude, or seem to preclude, the
use of the word waste in any phrase
intended to cover materials other
than hazardous waste as defined by
RCRA. Thus, waste reduction began
to be viewed by some people as a
term used strictly to examine pro-
cesses that generate industrial haz-
ardous waste. Programs concerned
with air releases, water discharges,
or other toxics often found waste
reduction too “exclusive” to describe
or guide their efforts.

Source reduction has always had
adherents as a descriptive phrase,

mostly because of its implied focus on
the point of generation, rather than
the point of release to the environ-
ment. Source reduction, which has
traditionally been used in programs
that dealt with municipal and in-
dustrial recycling, began to see more
use as a pollution prevention term in
the late 1980s. It even generated a
few acronyms of its own (SRRP,
SRRTA, SRPA, etc.). However, source
reduction has not adapted easily to
broader usage. Specifically, the ac-
tual location of the source, intended
to be the point of use or generation,
has often been interpreted to mean
an entire facility or groupof activities
that constitute a source of a release
to the environment. This interpreta-
tion has its roots in regulations per-
taining to air pollution control, which
could limit its application to other
media. As a result, source reduction
is often used more often to clarify the
definition of pollution prevention.
Toxics use reduction has gained
considerable prominence over the
past few years. This term refers
specifically to use as a means to focus
on the earliest point of possible gen-
eration or release. Its popularity can
be attributed to at least two factors.
First, the Toxics Release Inventory
(TRI) required under Title I of the
Superfund Amendment and
Reauthorization Act (SARA) estab-
lished a database to measure im-
provements in industrial environ-
mental performance. This accounts,
in large part, for the focus on toxics
covered by any number of lists, and
especially those substances included
in the TRI. Second, many people are
now as concerned about the potential
exposure of workers to hazardous
and toxicsubstances as they are about
the health and safety of the public.
A groundswell of pollution pre-
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Even though
pollution prevention
is now the
descriptive phrase
of choice, tts
definition s still
open to considerable

vention legislation at the state level
in 1989 and 1990, in many cases,
incorporated the themes of toxics
source and use reduction. Use re-
duction has been used as a descrip-
tive phrase in some of thatlegislation
as away toeliminate the ambiguities
described in the preceding para-
graphs and to drive the focus of pol-
lution prevention as close as possible
to the source. Whatever its philo-
sophical advantages, however, toxics
use reductionis sometimes seen tobe
limited to certain classes of sub-
stances and activities.

Throughout the late 1980s and
early 1990s, other terms have floated
in and out of usage. Low- and non-
waste technology, clean technology,
green business, and other phrases
have been used in other countries,
especially in Europe. None of these
terms are able to span all economic
sectors (e.g.,industry and commerce,
transportation, and energy), al-
though such an approach is deemed
by many to be critical to a compre-
hensive approach to environmental
management. The most obvious
problem is the failure to allowenough
flexibility to consider all processes
and decisions that may affect the
environment.

Two responses to the demand for
broader based concepts have been
the phrases sustainable development
and, in a return to the roots of the
environmental movement, pollution
prevention. Sustainable development
is favored in international circles to
promote the idea that economic
growth does not have to be achieved
at the expense of the environment.
The specific message to industry:
produce more with less.

Pollution prevention, however, is
the term of choice in the United
States. The U.S. Congress passed a

Pollution Prevention Act in 1990,
and the EPA has published a Pollu-
tion Prevention Policy Statement.
The selection appears to be based on
factors such as scope, ease of under-
standing, and wide applicability.
Once again, pollution prevention has
spawned a number of acronyms
(PPIS, PPIC, PPPR, PPOA, and so

on).

Difficulties of Application

Even though pollution prevention
is now the descriptive phrase of
chaice, its definition is still open to
considerable interpretation. One
reason is the inclusion of many con-
stituent parts (toxics use reduction,
source reduction, waste minimiza-
tion, and the like) to cover all human
activities, decisions, and processes.
Establishing a priority ranking or
hierarchy has also opened pollution
prevention to further definition. For
example, is recycling preferable to,
or part of, source reduction? If recy-
cling is preferable, should it be on-
site or off-site? If it is on-site, should

it beclosed- looprecych.ngorrecyclmg
that allows reuse in another on-site
?

Finally, the term pollution pre-
vention still can be confused with
pollution control. This confusion oc-
curs because of the failure of the
phrase pollution prevention to high-
light the most significant philo-
sophical difference between the two:
Traditional pollution control focuses
on discharges to a single environ-
mental medium (ie., air, water or
land), but can result in the transfer
of pollutants from one medium to
another (the oft-mentioned “shell
game” inherent to end-of-pipe man-
agement). Under pollution preven-
tion, cross-media transfers are not
acceptable.

Pollution Prevention Review/Winter 1991-92
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Yet the distinction between pol-
lution prevention and pollution con-
trol is not always clear. One way to
differentiate the terms is through
the use of the waste management
herarchy Although some confusion
is possible because of the mention of
the word “waste,” the hierarchy
(shown below)is easy to understand.
It is an especially useful tool for en-
vironmental decision making (mov-
ing from one area of process and use
examination to another). Typically,
the hierarchy flows from source re-
duction (at the top of the hierarchy)
down through disposal. The rankings
encourage a full exploration of each
option, moving on only when all op-
portunities at a given level are ex-
hausted.

SOURCE REDUCTION
REUSE
ON-SITE RECYCLING
OFF-SITE RECYCLING
TREATMENT
DISPOSAL

By beginning with source reduc-
tion, the hierarchy encourages the
examination of basic assumptions
about processes and use. By ending
with treatment and disposal, the
hierarchy also acknowledges that
residuals are possible. However, the
hierarchy is not a definition. It is
simply a tool for individuals to use to
makeinformed decisions. Termssuch
as “source reduction” and “recycling”
are not defined in the hierarchy.
Those who must deal with pollution
prevention and related terms in the
context of regulatory or legislative
mandates, or who must choose the
“best” option for any reason, must
still define and use their own guide-
lines.

At the State and Local Level

This column has gathered defini-
tions of pollution prevention and of
components of pollution prevention
(e.g., source reduction) from two
sources: state and local pollution
prevention programs, and state leg-
islation that mandates pollution
prevention activity.

Pollution prevention programs
may use these definitions forinternal
goal-setting (e.g., choosing to allo-
cate fewer resources to documenting
treatment practices in favor of lo-
cating and documenting recycling
opportunities or process modifica-
tions). Programs may also use defi-
nitions to carve out a niche that is

‘separate from other activities within

a parent agency or organization(e.g.,
a nonregulatory program based in a
regulatory agency). Inmostinstances,
however, the definition only gives
general guidance in initiative selec-
tion and program development.

Legislative definitions are more
focused. In the case of mandates to
write and implement facility plans
for pollution prevention, the defini-
tion will determine the types of action
a facility considers, what it may
implement, and what matters wken
progress reports are written. In the
case of regulatory requirements,
definitions may guide the wording of
notices of violation and enforcement
settlements. However, even the most
elaborate definitions require inter-
pretation, often at a site-specific or
process-specific level. This is a com-
mon problem in all types oflegislation
and is no less difficult when it comes
to pollution prevention.

Program definitions
Among pollution prevention pro-
grams run by public agencies, there
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is abroad range in definitions. Some
programs see noneed to state explicit
definitions; others have definitions
that are longer than those found in
any legislation. These fall into four
rough categories. Minimal or no
definitions are used by a minority of
programs, primarily older programs
that began operations before defini-
tions were much of an issue and
programs with a nonregulatory
focus. An example of this group is
the Pollution Prevention Pays Pro-
gram in North Carolina, which in
. response toasurveystated: “Specific,
limiting definitions arenot a problem
in our program since we are not
involved directly with regulatory
efforts.”

Some programs define only pol-
lution prevention and define that
term in such a way that source re-
duction is clearly preferred. Programs
that favor toxics reduction or use
reduction are included in this group.
Few programs define pollution pre-
vention in the very broad terms de-
scribed earlier. One example of a
definition that strives to be all-en-
compassing comes from the Pollution
Prevention Program in Los Angeles
County (California):

Pollution prevention is the pre-
vention of the generation of
wastes from industrial, com-
mercial and residential activi-
ties, including the avoidance of
crossmedia transfer of pollut-
ants. The waste can be hazard-
ous or non-hazardous, solid, lig-
uid or gaseous, and the means
could include waste reduction,
source reduction, recycling, clean
product development and cul-
tural and habit change or refor-
mulation, industrial process
modification, improved efficiency
and management practices, etc.

Anothercategory of programs has
definition lists that encompass alarge
number of terms, usually including
pollution prevention, waste reduc-
tion, waste minimization, source re-
duction, and recycling. This is by far
the largest category (thirty-eight of
seventy-four programs surveyed).
Thereis a wide range in the degree of
language specificity and the inter-
connection between terms. Many of
the detailed “definition lists” do not
express a preference for a particular
term. Some are drawn from legisla-
tion passed in that state, and some
make reference to federal legislation
and policy statements. An example
of a definition list is provided by the
Bureau of Pollution Prevention in
New York:

Pollution prevention is the re-
duction in volume of solid waste,
reduction in volume and/or tox-
icity of hazardous waste and/or
toxic substances, including
source reduction and recycling.

Waste reduction is the reduction
in volume of solid waste, reduc-
tion in volume and/or toxicity of
hazardous waste, and isdirected
at solid waste media.

Waste minimization is the same
as waste reduction except that
treatment to reduce or detoxify
generated waste is included un-
der waste minimization.

Source reduction is the in-plant
practices used to reduce, avoid,
or eliminate the generation of
waste, including input substitu-
tion, technology modification,
good housekeeping practicesand
product reformulation.

Recycling is the direct use or re-
use (that which is not closed-
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loop) of waste material in a pro-
cess or reclamation by recover-
ing secondary materials for
separate end use or by removing
impurities so that waste may be
reused.

A final category covers those pro-
gramsthat define a few chosen terms,
where others are not applicable or
simply not commonly used by pro-
gram officials or their clients. This is
a fairly large group (twenty of sev-
enty-four programs). This is also the
most difficult list to categorize be-
cause of the variety of definitions
and the reasons given for making
those choices. Several examples will
illustrate this diversity.

The Maine Office of Pollution
Prevention goes to the heart of the
definition controversy and defines
two components only, pollution pre-
vention and recycling, as follows:

Pollution prevention is the use
of processes, practices or prod-
uctsthat reduce or eliminate the
generation of pollutants and
wastes or that protect natural
resources through conservation
or more efficient use.

Recycling is the collection,
separation, recovery, and sale or
reuse of material that would
otherwise be disposed of or pro-
cessed as waste, or mechanized
separation and treatment of
waste, other than through com-
bustion, and the creation and
recovery of reuseable materials
other than as fuel for the gen-
eration of electricity.

The Jowa Waste Reduction Cen-
ter only uses a definition to award
the annual Governor’s Waste Reduc-
tion Award. The Center therefore
chooses to define only waste reduc-
tion, but in a way that gives that
term broad coverage:

Waste reduction is the reduction
in volume and/or toxicity of waste
at the source, or reuse as a raw
material in a production process.
Reduction measures include
process modifications, raw ma-
terial substitutions, housekeep-
ing/management practices, re-
cycling within a process, or any
other measure that reduces the
volumeftoxicity of waste exiting
aprocessorrequiring treatment,
or reuses waste as a raw mate-
rial in production of goods or
services, .

Afinal exampleis from the City of
Berkeley, California, Toxics Program,
which uses the shortest definition of
any of the programs:

Source reduction is any action

that causes a net reduction in

the generation of hazardous
waste.

Table 1shows the pollution preven-

tion programs surveyed, grouped by
the categories described above.

Legislative definitions

The twenty-three state laws ex-
amined for this column yielded no
fewer than ten discrete, but related,
approaches to the problem of defin-
ing pollution prevention. Careful
reading of the provisions of each defi-
nition, however, reveals that many
share some basic characteristics. On
the issue of “allowable” recycling, for
example, seventeen of the laws ex-
plicitly exclude recycling activities
that occur either away from the fa-
cility or away from the generating
process. Treatment or incineration
or both are excluded from the defi-
nition in fourteen laws. Fourteen laws
alsoinclude the dynamic “isAisnot” to
further clarify the definition. Legis-
lation passed by the state of Iowa
includes all these themes:
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Table 1. State and Local Pollution Prevention Programs
Grouped by Definition Category
Minimal Definition of Pollution P e
Waste Reduction Assistance Program, Alaska Health Project (AK)
Pollution Prevention Office (AK)
Project ROSE (Recycled Oil Saves Energy) (AL)
Center for Training, Research and Education for Environmental Occupations (FL)
Nlinois Environmental Protection Agency (IL)
The Hazardous Waste Research and Information Center (IL)
Kansas State University RITTA Program (KS)
Minnesota Pollution Control Agency (MN)
EPA Center for Waste Minimization and Management (NC)
Pollution Prevention Pays Program (NC)
WasteCap (NH)
University Center for Environmental and Hazardous Materials Studies (VA)
Pollution Prevention Division (VT)
Vermont Waste Cap (VD)

Pollution P tion Only Defined T
City of Berkeley Toxics Program (CA)

Connecticut Department of Environmental Protection (CT)
Toxic Use Reduction Act Implementation Team (MA)
Minnesota Office of Waste Management (MN)

Minnesota Technical Assistance Program (MN)

Definition List
Hazardous Material Management and Resource Recovery (AL)

Biomass Resource Recovery Program (AR)

Hazardous and Toxic Materials Office, City of Los Angeles (CA)

Pollution Prevention Program, San Diego (CA)

Chief Administrative Officer's Hazardous Waste Management Program, San Francisco (CA)
Connecticut Technical Assistance Program (CT)

Florida Waste Reduction Assistance Program (FL)

Pollution Prevention Program, Hazardous Waste Technical Assistance Program (GA)
Landfill Alternative Grants (IA)

Comprehensive Solid Waste Management Planning (1A) '

Waste Reduction Assistance Program (IA)

The Indiana Pollution Prevention Program (IN)
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Table 1. (continued) State and Local Pollution Prevention Programs
. Grouped by Definition Category
Definition List

Indiana Point-Source Pollution Prevention Program for Agricultural Industries (IN)
Kentucky Partners, State Waste Reduction Center (KY)

Waste Minimization Assessment Center (KY)

‘Toxics Use Reduction Institute (MA)

Waste Reduction and Management Program (M)

Mississippi Technical Assistance Program, Mississippi Solid Waste Reduction Assistance Program (MS)
North Carolina Pollution Prevention Pays Program (NC)

New Hampshire Pollution Prevention Program (NH)

Municipal Water Pollution Prevention Program (NM)

Solid Wasta Bureau (NM)

Bureau of Pollution Prevention (NY)

Erie County Office of Pollution Prevention (NY)

Selected Terms Defined

Pollution Prevention Program, Los Angeles County (CA)

Pollution and Hazardous Waste Reduction Program, Bay Area (CA)

Pollution Prevention and Waste Reduction Program (CO)

Delaware Pollution Prevention Program (DE)

Florida Center for Solid and Hazardous Waste Management (FL)

Iowa Waste Reduction Center (IA)

Indiana Pollution Prevention Program Office (IN)

Office of Pollution Prevention (ME)

Office of Waste Reduction Services (MI)

Waste Management Program (MO)

Hazardous Waste Section (NE)

New Jersey Office of Pollution Prevention (NJ)

New Jersey Technical Assistance Program for Industrial Pollution Prevention (NJ)
Business Environmental Program (NV)

Technical Advisory Services Division, New York State Environmental Facilities Corp. (NY)
Source Reduction Program (NY)

Toxics Reduction, Waste Reduction, Recycling and Litter Control Program (OR)
Division of Waste Minimization and Planning (PA)

Wisconsin Department of Natural Resources (WI)
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or modification

. Production process modemn-

ization
. Improved operation and
maintenance, including

L
2.
3. Production process redesign
4
5

- - Toxics pollution prevention: em- into a product
ployment of practices or tech- 3. Off-site recycling
niques thatreduce industrialuse 4. Waste exchange
of toxic substances or the haz- 5. Incorporating or
ards associated with an environ- embedding regulated
mental waste, excluding any environmental wastes
practice applied to environmen- 1;: products or by-
tal waste after generation (in- ucts
cluding dilution or concentra- 6. Any other end-of-pipe
tion). It includes: management
Jut subetitobion Somestate legislative definitions
orm douse open-ended language, leading

tobroader applications. Forexample,
legislation in Ohio and Alaska de-
fines a priority list of waste manage-
ment actions that generators may
employ. That noted, however, none

-improved housekeeping of the statelegislation has attempted
:x‘:tao?us mt;. the conceptual definitions and inter-
spection P twining of terms used by many of the
-production process control pollution prevention programs,
equipment and methods probably because of stricter legal re-

6. Recycling, reuse, orextended

quirements applied to definitions

use integral to the production that are tobe included in legislation.
- process Table 2 categorizes legislative defi-
It does not include:

1 Burning of waste to re-

cover energy

2. Transfer of waste be-
tween environmental or

" workplace media, or

nitions according tothe primary term
used in the law. The reader should
keep in mind, however, that there
are more similarities between these
seemingly disparate terms than are
‘readily apparent.

Table 2. State Legislative Definitions Grouped by Primary Term

Primary Definition Term States Using

Hazardous waste reduction Kentucky, Ohio

Waste/source reduction Alaska, Tennessee

Source reduction California, Minnesota, Vermont

Pollution prevention Connecticut, Florida, Indiana, New Jersey

Waste minimization Delaware, Mississippi

Waste reduction Georgia, Louisiana

Toxic pollution prevention Hlinois, Iowa

Toxics use reduction Maine, Massachusetts, Oregon,
South Carolina

No specific term defined Rhode Island, Washington

Pollution Prevention Review/Winter 1991-92
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In Conclusion

As implementation of pollution
prevention programs continues and
legislative mandates evolve, a clear
definition should emerge from these
discussions and experiments. At this
time, it is important to remember
that pollution prevention is a con-
cept—a way of thinking about a
numberofenvironmentalissues. Like
any concept, its definition is clearest

when it is put in the context of a
specific application and less clear
when it is presented in the abstract.

Still, considerable variation
remains: “Waste reduction” in one
state may mean “source reduction”
in another. Nevertheless, dispari-
ties are diminishing, and some clear
lines are being drawn, especially
in the areas of treatment and

recycling.e
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II. An-Overview of Cleaning and Degreasing Processes

Cleaning and Degreasing
the universal solvent

Organic solvents

Parts cleaning and degreasing is an important aspect
of any metal finishing or assembly operation. At any
number of stages in the manufacturing process, parts
may require cleaning in order to allow them to be
inspected, prepare them to receive paint or other
surface coatings, or go through an assembly process
in which the presence of dirt or oils would detract
from the quality of the final product.

Assembly components are not the only items that
require cleaning in an industrial setting. Hand tools,
work surfaces, and other assembly equipment may
also need cleaning in order to prevent cross
contamination from between batches or to keep it in
good working order.

Water is usually the first consideration when
choosing a cleaning medium. Water is inexpensive,
non-toxic and readily available, making it an
attractive solvent. And with the addition of
detergents, water works well in breaking down and
removing a number of soils.

But there are certain properties of waer that prevent
it from being used in all cleaning applications.
Among these properties are:

low solubility for many organic soils,

«a slow drying rate,

+good conductor of electricity,

«a high surface tension, and

«a propensity for rusting ferrous metals and

staining non-ferrous metals.

In instances where water is not a satisfactory
cleaning medium because of these limitations,
organic solvents have become the standard cleaning
medium.

The organic solvents which have been used to
replace water based detergents include:

sester solvents,

chlorinated solvents,

«fluorinated solvents,

«aliphatic solvents,

earomatic solvents,

sketones, and

«alcohols.
These solvents are derived principally from
petroleum and can be used alone or in blends.
Organic solvents have become widely used by
industry because they effectively clean soils that
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water based detergents cannot and have short drying
times which allow parts to move through the
assembly process quickly.

One of the most attractive attributes of organic
solvents in cleaning applications is their ability to
thoroughly remove grease, fats, oils, waxes and
other difficult substances. Often these substances
hold other insoluble matter like sand, metal chips,
etc., and they must be broken down in order for this
matter to be washed away.

Organic solvents have become very important in
cleaning all types of metal parts because of their
degreasing ability. Most metal parts come in regular
contact with some type of oil as the part is machined
or stored. Machining fluids and rust inhibiting oils
must be removed at various points in the
manufacturing process. Organic solvents do this
very effectively. This degreasing ability also makes
these solvents ideal for equipment maintenance and
cleaning applications.

A table of the most commonly used organic solvents
is included in the Resources of this Module.

The variety of organic solvents available requires
careful analysis of the cleaning needs in order to
maximize solvent life and efficacy. Some organic
solvents react with the substrate of the part or
equipment being cleaned, thereby damaging the
surface. Other solvent cleaning systems have
difficulty cleaning "blind holes" (areas of the part or
equipment which are hard to access). Still others
;tnmove some soils quite well and other soils not at

The following factors must be considered when
choosing a cleaning medium:
stype of soil to be removed,
eamount of soil to be removed,
degree of cleanliness required,
sproperties of the substrate to be cleaned,
ssize, shape and complexity of the part to be
cleaned,
svolume or number of parts to be cleaned,
scost of raw materials, and
eworker protection.

Often parts cleaning in an industrial setting requires a
number of cleaning steps depending on the type of
soils to be removed. These steps can involve any of
the usual solvent cleaning systems and the organic
solvents appropriate to those systems.
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The three most common cleaning systems are cold
cleaning, open-top vapor degreasing and
conveyorized degreasing. All types of solvents are
used in cold cleaning operations while degreasing
operations usually use only halogenated solvents
(those containing chlorine and/or fluorine) because
they are not flammable and their vapors are much
heavier than air.

There are four basic cold cleaning processes:
swipe cleaning- soaking a clean rag with solvent
or cleaning solution and then wiping the part
clean (usually used in maintenance operations).
esoak or dip tank cleaning- soaking parts in a
tank of cold solvent or cleaning solution. Heat
may be introduced into the system in order to
increase the cleaning efficiency of the solvent.
Ultrasonic units may also be added to the system
to produce small bubbles (through cavitation)
which creates a vigorous scrubbing action
throughout the solution.
diphase cleaning- parts are given a water rinse
before and after solvent cleaning step. This type
of cleaning is often done in a single tank, relying
on the relative insolubility of halogenated
solvents and water to keep the fluids segregated
in the tank.
esteam gun stripping- a combination of non-
halogenated solvents and steam are used to strip
paint from a metal surface.

All vapor degreasing operations rely on hot solvent
vapor condensing directly on cold parts, dissolving
the soils present and being rinsed away. The dirty
solvent falls back into the tank, is reheated and
vaporized, leaving the contamination behind.

Open top vapor degreasing systems (Figure 1)are
batch loaded, cleaning only one load at a time. The
halogenated solvent in the bottom of the tank is
heated to boiling and the solvent vapor is trapped in
the tank by a set of condenser coils located on the
side walls of the degreaser tank below the top edge.
The condensing action of the coils is often
supplemented by a water jacket which also prevents

‘convection of solvent vapors up hot degreaser walls.

The area between the liquid solvent and the
condensor coils where the pure solvent vapor is
contained is the area in which the cleaning action
takes place. Although dirty solvents are returned to
the liquid bath of the degreaser, the contaminants are
not allowed to vaporize when the solvent is reheated.
Parts are always exposed to pure solvent vapor.
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A significant amount of space is left above the
condenser coils (referred to as "freeboard”) to protect
the solvent vapor zone from disturbance caused by
air movement around the equipment. Freeboard is
usually 50-60% of the width of the degreaser for
solvents with higher boiling points and 75% of the
degreaser width for solvents with lower boiling
points. Higher than recommended freeboards reduce
solvent emissions better than the standard freeboard
configurations.

Many open top degreasers are also equipped with lip
exhaust systems to capture escaping solvent vapors
and carry the emissions away from the work area.
Some degreasers also come equipped with spray
lances (Figure 2)that allow for direct application of
solvent to particularly soiled parts or equipment.
Although these spray lances do facilitate cleaning
some type of parts, they are the cause of a great deal
of lost solvent when they are improperly used.

Rather than cleaning parts one batch at a time,
conveyorized degreasing systems process parts in a
continuous fashion in a hooded or covered assembly.
Figures 3 and 4 represent two different
configurations of conveyorized vapor degreasers.
The parts are placed in baskets, pans, or otherwise
attached to a circular or linear transport system which
moves them through the cleaning process. Because
they are designed to handle large volumes of parts,
these cleaning systems are most often found in
manufacturing plants where there is enough
production to provide a constant stream of
components to be cleaned.

Conveyorized degreasing operations use both cold
and vaporized solvents. As with all organic solvent
cleaning processes, the type of solvent used in these
systems is determined by the type of part being
cleaned, the soils to be removed, and the design of
the cleaning system itself. The parts are cleaned by
immersing them in liquid solvent, spraying them
with a solvent mist, or passing them through a
solvent vapor zone.
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Montreal Protocol and U.S. Clean Air Act Amendments

Montreal Protocol

U.S Clean Air Act Amendments
In the amendments to the U.S. Clean Air Act that
- were ratified in 1990, there are several provisions

Phase-out Schedules

In the Fall of 1987, 24 countries and the European
Economic Community met in Montreal, Canada to
address the threat to the ecosystem posed by ozone
depleting chemicals. On September 16 of that year,
these nations signed an agreement designed to
address this threat.

The Montreal Protocol on Substances that Deplete the
Ozone Layer and subsequent 1990 amendments and
adjustments, was eventually agreed to by a total of
60 countries. The Protocol addresses the use and
manufacture of ozone depleting chemicals in general,
and calls for the phase-out of two such chemicals
commonly used 1in cleaning and degreasing
operations. These two chemicals, CFC-113
(chlorofluorocarbon 1,1,2 trichloro-1,2,2
trifluoroethane) and 1,1,1 trichloroethane (otherwise
known as TCA, methyl chloroform, or MCF) are
scheduled to be completely phased out in developed
countries by the years 2000 and 2005 respectively
and ten years later in developing countries. The
phase out schedules for both substances are shown
on Overheads 1 and 2 in the following set.

In addition to calling for a phase-out in in the use and
manufacture of these two ozone depleting
substances, the Montreal Protocol also contains
provisions that restrict the trade in these substances
between participating and non-participating
countries. These provisions are designed to allow
participating countries to proceed with the phase out
of the substances without being put at an extreme
competitive disadvantage. The Protocol also
contains provisions that prohibit participating
countries from encouraging the manufacture of these
substances in countries that have not signed the
agreement. These provisions are intended to prevent
signatories from exporting their pollution problems
to non-participating countries.

that deal with statospheric ozone protection.

The Clean Air Act Amendments contain a more
aggressive phase-out schedule for CFC-113 and
TCA than those contained in the Montreal Protocol.
The Clean Air Act Amendments accelerate the phase-
out of these chemicals in the early years of the
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schedule in order to maximize early (and presumably
easily achieved) reductions. Both call for the final
phase-out of CFC-113 and TCA in the year 2000 and
2005 respectively. Overheads 3 and 4 show the
Clean Air Act Amendments phase-out schedules.

Probably the most significant difference between the
phase out of ozone depleting chemicals under the
Montreal Protocol and the Clean Air Act
Amendments for US firms is the imposition of excise
taxes under the Clean Air Act Amendments. This tax
has already begun being applied to the manufacture
or import for use of CFC-113 and TCA. The tax is
intended to provide further incentive for companies
to limit or eliminate the use of these substances.

The excise taxes on chlorinated solvents began in
1990 and progressed along the following schedule:

Tax amount per kilogram
Year CFC-113 =~ = TCA
1990 $2.416 no tax
1991 $2.416 $0.302
1992 $2.945 $0.368
1993 $4.674 $0.661
1994 $4.674 $0.683

This tax will increase each year after 1994 by $0.794
kg for CFC-113 and $0.099 for TCA.

The mandated phase out in the use of these two
chlorinated solvents popular in cleaning and
degreasing operations provides a very strong
incentive for firms using those solvents in cleaning to
look for alternative solvents or cleaning methods. It
may be the case than in any given audience of
manufacturers, the impending phase out in the
availability of CFC-113 has already moved a
significant number of them to replace this solvent
with another in their vapor degreasers. In fact, when
the CFC phase out was announced, many solvents
suppliers and consultants advocated switching from
CFC-113 to TCA for vapor degreasing because they
are fairly comparable in those operations.

Switching from one chlorinated solvent to another
that is less regulated does make a certain amount of
business sense for small business operators who
have invested in a vapor degreaser. These pieces of
equipment are expensive and small businessmen will
be hard pressed to decommission equipment in
which they have made a significant capital
investment. This is significant in that it is often
difficult and time consuming to test and implement a
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change away from chlorinated solvents in vapor
degreasing. The easy move here is to move down
the regulatory hierarchy.

The most important point to be made here is that
people whose business it is to know these things
(corporate environmental managers and trade
association representatives) believe that switching
from CFC-113 or TCA to another chlorinated solvent
is simply postponing the inevitable. David Burch of
the National Screw Machine Products Association
puts it this way:

"The bottom line, from where 1 sit, is that there
is just no future in chlorinated solvents for parts
cleaning. Freon (CFC-113) and methyl
chloroform (TCA) will be gone after 1995. For
the other popular chlorinated solvents-
trichloroethylene, methylene chloride, and
perchloroethylene- the end will not come this
year or next year or even five years from now.
But, I believe, the end is in sight. The
handwriting is on the wall, and the clock is
ticking away, marking time until regulators
achieve their goal of making chlorinated solvent
vapor degreasing a totally uneconomic parts
cleaning option for small job shop metalworking
companies."* ’

The Montreal Protocol and the 1990 Clean Air
Act Amendments provide significant incentives to
companies using CFC-113 or TCA to move
away from those substances in their cleaning
applications. But rather than switching to
another, less regulated solvent, companies
should be encouraged to use this development to
look at a wide variety of metal cleaning and
degreasing methods other than the use of
chlorinated solvents. Shifting from one of these
chlorinated solvents to another is only ,
postponing the inevitable. Companies should be
encouraged to begin looking for an economically
sound, effective, and environmentally benign
solvent for their equipment and parts cleaning
operations. Making that change now will
‘position them in such a way so as not to be
affected by future regulatory changes.

* Burch, David, "Chlorinated Solvent Vapor Degreasing: The Clock is Ticking,” Water-Based Alternatives
1o Solvent Cleaning, proceedings from a teleconference sponsored by the Cleveland Advanced
Manufacturing Program on February 11, 1993.
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PROPERTIES OF COMMON CLEANING AND DEGREASING SOLVENTS

SOLVENT SOLVENCY TOXICITY FLASH POINT EVAPORATION WATER BOIL.IN(
FOR METAL (PPM) RATE SOLUBILITY POJNT
WORKING (WATER=1) (WT %) (RANGE
SOILS .
Alchohols A
Ethanol Poor 1000 60°F 24.7 100 165-176°
Isopropanol Poor 400 55°F 19 100 170-181°
Methanol Poor 200 58°F 45 100 147-149°
Aliphatic Hydrocarbons
Heptane Good 500 <20°F 26 <0.1 201-207°
Kerosene Good 500 149°F 0.63 <0.1 324-525°
Stoddard . Good 200 105°F 2.2 <0.1 313-380°
Mineral Spirits 66 Good 200 107°F 1.5 <0.1 318-382°
Aromatic Hydrocarbons
Benzene Good 10 10°F 132 <0.1 176-177°
SC 150 Good 200 151°F 0.48 <0.1 370-410°
Toluene Good 200 45°F 17 <0.1 230-232°
Turpentine Good 100 91°F 2.9 <0.1 314-327°
Xylene Good 100 81°F 4.7 <0.1 281-284°
Chlorinated Solvents
Carbon Tetrachloride Excellent 10 None 111 <0.1 170-172°
Methylene Chloride Excellent 500 None 363 0.2 104-105°
Perchloroethylene Excellent 100 None 16 <0.1 250-254°
1,1,1 Trichloroethane Excellent 350 None 103 <0.1 165-194°
Trichloroethylene Excellent 100 None 62.4 <0.1 188-190°
Fluorinated Solvents \
Trichlorotrifluoroethane Good 1000 None 439 <0.1 117°F
(CFC 113)
Ketones
Acetone Good 1000 <°F 122 100 132-134°
Methy! Ethyl Ketone Good 200 28°F 45 27 174-176°
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III. Finding Pollution Prevention Opportunities

Process Flow Diagrams

description

Before exploring specific pollution prevention
techniques, a firm needs to investigate its particular
process to determine where environmental problems
and process inefficiencies arise and the reason for
their existence. Only then can sound, cost-effective
decision-making be made on specific pollution
prevennon options. The purpose of this module is
to provide trainees a method of analysis which
enables them to answer two important questions:

1) what aspects of my metal cleaning operations
are especially appropriate for pollution
prevention investigation, and

2) where to focus resources and attention.

The method of analysis prescribed in this module is
designed to help companies pinpoint issues and
pollution prevention opportunities pertaining to their
particular operations. After completing this chapter,
trainees should have the necessary skills to
investigate their own operations, think strategically
about their own unique environmental management
problems, and make choices about pollution
prevention which best satisfy their own production
and operations needs.

The section is divided into three sections:
introduction to process flow analysis, gathering
information, and targeting operations

Process flow diagrams can be extremely helpful in
assisting industry to come to a greater understanding
of their waste generating processes. The flow
diagram allows the industrial generator to analyze his
or her generating activity on a process level, tracking
all inputs to the system (including energy) as well as
tracking the system outputs to their final disposition.
This exercise helps refine a generators understanding
of the types of waste they generate by tying it to the
process that results in its generation.

Process flow diagrams can be broken down into four
major components:

Inputs: any material apart from primary process
equipment that is introduced into the process
at any point in its operation (includes water,
energy, and hand tools).

+Unit Operations: a description of the operating
steps of the process. This helps catch
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process components (hand tools, etc.) that
might otherwise not be noted.

*Qutputs: any material or waste stream that is
generated as a result of the operation of the
process equipment (includes fugitive
emissions).

isposition: a description of the
destination of the outputs from the process.

The diagram is used to trace the movement of
materials through the process. By identifying all the
constituents and products of a process and
connecting them graphically, the process flow
diagram illustrates the relationship between process
feedstocks and waste product. Additionally, the
diagram highlights some inputs and waste streams
that might otherwise be overlooked in other types of
analyses.

The process flow diagram that is used as an example
in this guide represents one of the simplest cleaning
and degreasing processes currently used by industry.
This process will also be used later in this section as
the basis for a cause and effect analysis.

The cold dip cleaning tank, the basis of this example,
is so prevalent that it is likely that some will fail to
recognized it as a process which results in hazardous
wastes. It is also the kind of process that generates
waste streams that are easily overlooked. This
example should play well with an industrial
audience.

The process we are using as an example is a 30
gallon cold dip tank which is used to clean small
parts for repair or inspection. The solvent used in
the tank is trichloroethylene, a solvent common to
this type of operation. The tank is generally kept
about three-quarters full of solvent and is covered
with an single-piece hinged top when it is not in use.
This tank is one of 10 similar tanks situated in
maintenance areas of a large paper mill.

Maintenance on the cleaning tank is irregular. New
solvent is introduced on an as needed basis and the

sludge is removed whenever someone thinks of it.

The type of parts that are cleaned in the tank vary
greatly in their configuration and the soils they
contain. Old parts that are cleaned in preparation for
repairs tend to contain the usual grease and oil
residue along with paper dust, metal fines, dirt, burnt
rubber, and paint. New parts are also cleaned before
installation to remove any machining oils that would
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make them difficult to handle. Mechanics sometimes
place the newly cleaned parts in a basket hung in the
tank above the solvent to allow the parts to drain, but
usually parts are sprayed dry with compressed air
after cleaning. The brush used to scrub the parts
remains in the tank when not in use.

The waste solvent and sludge from these tanks are
collected at a central location in the facility and
shipped off site for recycling and/or disposal per
RCRA requirements.

The primary objective of developing a process flow
diagram is to identify the movement and/or
conversion of all materials in an industrial process.
When explaining the example provided here, it may
be a good idea to sketch out the process and ask the
industrial clients to provide the inputs and outputs
rather than simply presenting them. By asking the
clients to provide this information from the example,
you allow them to think themselves through the
process which is what they will have to do in their
own shops. A handout describing the 2xample is
provided in the Resources of this section.

The second part of this section discusses gathering
and using existing facility information for pollution
prevention planning. Useful information for
pollution prevention planning and evaluation can be
found in existing facility records. The sources
include facility TRI reports, hazardous waste
manifests, MSDS, permits, and purchasing and
inventory records.

Agency staff should be cautioned agaiiist overselling
the value and helpfulness of existing facility
information. Generally, facility information provides
a good starting point, but pollution prevention
investigators will quickly realize that irformation
"holes" exist which can only be filled by direct
observation, monitoring, and process reviews.

Materials accounting, or balancing, is a method of
analyzing the information you have gathered to make
sure that substantially all material flows have been
accounted for somewhere in the process. Although
similar to mass balancing, it is far less rigorous
relying instead on purchasing records, regulatory
paperwork, and other readily available information to
provide semi-quantitative data on the size and types
of material flows. Together, the process flow
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diagram and materials accounting conveniently
summarizes key elements and relationships of the
manufacturing process.

At this stage, assessors should have a fundamental

understanding of the physical flows of materials
through all stages of the process. The third and final
step is to pinpoint areas for improvement.

Cause and effect analysis is advocated in this manual
as a useful strategy for uncovering "root causes" of
inefficient materials flows and process losses.
Commonly used in total quality management
programs, it is a simple but effective method for
identifying specific opportunities for improvement.

Cause and effect analysis assumes a problem has
been identified--either through process flow
investigation,or more informally through meetings,
or by simply seeing the effects on the production
line. A "fishbone diagram” is assembled to provide a
visual representation of "why things happen” in the
process. The diagram helps pollution prevention
assessors to systematically review the sources of the
problem and all contributing factors.

Cause and effect analyses are important to this
audience for two primary reasons:

1. Industrial clients arc problem-oriented —-
The industry practitioners you come in
contact with are likely to attend because they
have specific environmental problem in mind
and are seeking a solution. This basis for
this analysis is an existing problem, not a
procedure. It allows them to focus directly
on the topic of concemn to their facility.

5 . .
gathering and analysis capacity --Although a
preferred strategy for conducting an
assessment, full process flow analysis with
its associated data gathering and analysis can
be quite time-consuming. Many clients may
realize the value of this type of investigation,
but may feel they do not have the time or
resources.

Cause and effect analysis can also be done
independently of process flow investigation. While
data gathering and verification will still be required,
the overall time and resource investment will be
lessened.
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Using the same cold dip tank example as was used
with the process flow diagram exercise, clients
should be led through the cause and effect, or
"fishbone", diagram.

Following are a number of variables affecting the
performance of this process. It is a good idea to try
to encourage clients to ask questions about operating
practices that would uncover these variables.

*The single-piece hinged top allows for a
substantial amount of solvent loss to the air. The
motion of raising the cover pulls solvent vapors
out of the tank, accelerating the loss of solvent to
the air. The design of the tank cover also
facilitates bad operating practices because it must
be hooked to the wall to remain in an open
position.

*Dragout of the solvent is substantial in this
system. Operators usually do not allow the
solvent to drain off the clean parts long enough to
keep from dragging it out of the tank. The
regular use of compressed air to blow dry the
parts exacerbates this situation.

*Contaminated gloves and brushes used in the
tank should be treated as hazardous waste
because the have absorbed solvent. They have
not traditionally been treated in that way in this
operation.

*The irregular maintenance of these dip tanks in
the facility can affect the recyclability of the
solvent.






Resources

9/10/93

Sample PFD Process
Bibliography

Robert Pojasek and Lawrence Cali, "Contrasting
Approaches to Pollution Prevention Auditing,”
Pollution Prevention Review, Summer 1991



S



- Cold Cleaning Tank

The process we are using as an example is a 30 gallon cold dip tank which is used
to clean small parts for repair or inspection. The solvent used in the tank is
trichloroethylene, a solvent common to this type of operation. The tank is
generally kept about three-quarters full of solvent and is covered with an single-
piece hinged top when it is not in use. This tank is one of 10 similar tanks
situated in maintenance areas of a large paper mill.

Maintenance on the cleaning tank is irregular. New solvent is introduced on an
as needed basis and the sludge is removed whenever someone thinks of it.

The type of parts that are cleaned in the tank vary greatly in their configuration
and the soils they contain. Old parts that are cleaned in preparation for repairs
tend to contain the usual grease and oil residue along with paper dust, metal
fines, dirt, burnt rubber, and paint. New parts are also cleaned before
installation to remove any machining oils that would make them difficult to
handle. Mechanics sometimes place the newly cleaned parts in a basket hung in
the tank above the solvent to allow the parts to drain, but usually parts are
sprayed dry with compressed air after cleaning. The brush used to scrub the
parts remains in the tank when not in use.

The waste solvent and sludge from these tanks are collected at a central location in the
facility and shipped off site for recycling and/or disposal per RCRA requirements.
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Contrasting Approaches to
Pollution Prevention Auditing

Most pollution prevention
audit tearns cwrrently use
protocols developed for
compliance auditing. The
tnability of these
prescriptive audit
protocols to describe the
Junctionality of the
process limits their
effectiveness. This paper
presents a descriptive
audit approach designed
to provide the in-depth
undersianding of the
process that is essential
Jor the development of
meaningful reduction
opportunities. Ways n
which the traditional qudit
* approach can be
integrated with the
descriptive approach to
provide a more effective
audit tool are also
considered.

Robert B. Pojasek and Lawrence J. Cali

As THE NUMBER of environmental regulations continues to grow,
compliance auditing of industrial facilities has become increasingly
important. The many auditing protocols developed over the past
fifteen years all seek to expedite the collection of the large amount of
information needed to assess a facility’s compliance. Checklists,
worksheets, and questionnaires that direct the audit process form the

~ heart of this directive approach or “prescriptive” audit approach.

- Today, however, many companies are adopting a proactive stance
toward environmental regulation by implementing pollution pre-
vention programs. A key element in the success of such programs is
the pollution prevention audit. The aim of a pollution prevention
auditis not to assess a facility’s compliance with existing environmental
regulations, but to identify and eliminate or reduce the sources of
pollution. Nevertheless, these audits are often performed using a
prescriptive approach similar to that used for compliance auditing.

A more useful technique for auditing pollution prevention programs
might be what has been termed a “descriptive” audit approach, that
is, one that focuses on describing processes and their associated
wastes. In this article we discuss both the prescriptive and descriptive
approaches and their relative merits. Knowing the advantagesof each
approach and how they might be successfully combined can improve
the effectiveness of pollution prevention audits.

The Prescriptive Audit Approach

When initially confronted with the need to reduce environmental
releases and waste generation, environmental scientists and engineers
typically use compliance audit procedures to assess waste reduction
opportunities. Environmental professionals had substantial training
and experience in using these procedures, so it is not surprising that
they applied them to the area of pollution prevention. The widespread
use of this prescriptive approach led to its adoption by the U.S.
Environmental Protection Agency (EPA). With the publication of the
Waste Minimization Opportunity Assessment Manual by the EPA,?

Robert B. Pojasek ts a vice presidert at Geraghty & Miller, Inc.. Andover, MA. Dr.
Pojasek who specializes tn pollution prevention was recently elected Charman of
the American Institute for Follution Prevention. Lawrence J. Cali is g senwor
chemical engineer with Ceraghty & Miller, specializing in process improvemerd
and manufacturing management.
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the prescriptive audit approach became the most widely recognized
and implemented procedure for pollution prevention audits. Many
states, including Oregon, New York, Connecticut, Washington, and
Minnesota, have now adopted the prescriptive approach for their
pollution prevention programs.

The prescriptive audit process is described in detail in the EPA
manual and in Chapter 3 of Hazardous Waste Minimization.*
Figure 1shows the steps in the prescriptive audit process and how
it fits into the larger pollution prevention assessment program. It is
clear that worksheets (checklists and questionnaires) form the heart
of the prescriptive approach. Figure 2 shows one such worksheet
from the EPA manual. Each of these worksheets is designed to
facilitate collection and organization by category of important process
data.

Figure 1. The Prescriptive Audit Process

Begin the Waste Minimization
Assessment Program

PLANNING AND ORGANIZATION

* Get managsment commitment
* Set overall asssssment program Qoais
* Organize assessment program task force

Assessment organzaton
and commitment t procsed

P ASSESSMENT PHASE
Select new

assess « Compile process and facility data
wmm « Priortize and seiect assessment targets
+ Review datz and inspect site
+ Generate options

+ Screen and seiect options for further study

Asssssment repon of
seilected options

FEASIBILITY ANALYSIS PHASE

« Technical evaiuation

« Economic evaiuation

« Seiect options for impiementation
Finat repont, nciuding
recommended ootions

IMPLEMENTATION
« Justily projects and obtain funding
« instailation (equoment)
+ implementaton (procedurs)
« Evaiuate performancs

v

Successfully operating
waste minimization projects

Reoeat the process
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Figure 2. Sample EPA Worksheet

Fm Waste Minimization Assessment | Prepared 8y
Slte Checked By
Date Pro). No. Sheet 1_of 1_ Page __of __
i INPUT MATERIALS SUMMARY] ¥ EPA
Description’
Attribute Stream No. Stream No. Stream No.____
Name/ID
Source/Supplier

Componaent/Attribute of Concern

Annusi Consumption Rate

Overall

Component(s) of Concermn

Purchase Prics, $ per

Overall Annuai Cost

Dellvery Mode?

Shipping Container Size & Type’

Storags Mode*

Transter Mode*

Empty Container Disposal/Management®

Shelf Lite

Suppller Wouid

- accept expired matertai (Y/N)

- accept shipping containers (Y/N)

- revise expiration date (Y/N)

Acceptable Substitute(s), if any

Alternate Suppiler(s)

. & & » N -

stream numbers, If applicable, shouid correspond to those used on procass flow dlagrams.
e.g., pipellne, tank car, 100 bdl. tank truck, trueck, stc.

e.g., 535 gal. drum, 100 Ib. paper bag, tank, stc.

e.g., outdoor, warshouss, underground, aboveground, etc.
e.g., pump, forklift, pneumatic transpor, conveyor, etc.
e.g., crush and landflil, clean and recycis, return to supplisr, etc.
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Table 1lists the EPA waste minimization worksheets and their
respective purposes. The categories dealt with include:

Raw materials
Finished products
Process wastes
Equipment design
Maintenance
Personnel organization

Table 1. EPA Waste Minimization Assessment Worksheets
Worksheet Purpose

Site Description Lists background information
about the fadility, including loca-
tion, products, and operations.

Personnel Records information about the
personnel who work in the
area to be assessed.

Process Information This is a checklist of useful process
information to look for before
starting the assessment.

Input Materials Summary Records input material informa-
tion for a specific production or
process area. This includes name,
supplier, hazardous component or
properties, cost, delivery and
shelif-life information, and possible
substitutes.

Products Summary Identifies hazardous components,
production rate, revenues, and
other information about products.

Individual Waste Stream Records source, hazard, generation

Characterization rate, disposal cost, and method of
treatment or disposal for each
waste stream.

Waste Stream Summary Summarizes all of the information

collected for each waste stream.
This sheet is also used to prioritize
waste streams to assess.
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Given the shortcomings
tnherent in the
prescriptive approach. it is
only natural to look for
alternative auditing
methods. One possiblity
is to make the process.
itself the central focus of
the audit and to view
wastes and releases as
process losses.

The checklists are quite comprehensive. No important source of
data is overlooked. Even for small facilities, the amount of informa-
tion to be collected can be quite large.

Advantages of the prescriptive approach

The prescriptive audit approach offers several advantages.
Checklists and worksheets used in this type of audit provide a
standardized approach that can be used by almost anyone. Special-
ized audit training or detailed process knowledge are not really
needed because the forms provide the necessary structure and direc-
tion. As a result, the audit team can include nontechnical personnel
from areas such as purchasing or finance. Finally the comprehensive
nature of the checklists ensures that the audit team does not overlook
important information.

Disadvantages of the prescriptive approach

Despite these advantages, the prescriptive audit approach leaves
a greatdeal to be desired. This is not unexpected because the objective
of a pollution prevention audit is quite different from that of a
compliance audit. In a pollution prevention audit the auditormustnot
only identify process wastes but also their sources. This requires
understanding the interrelationships among process elements. For
example, raw material usage data must be correlated with scrap and
waste generation rates. Although the checklists ensure that material
usage and waste generation data are collected, they donot maike clear
how the data interrelate or to what process they apply. This basic
shortcoming of the prescriptive approach has become more apparent
now that companies are moving beyond good housekeeping proce-
dures into more fundamental, process-related reduction measures.

Another drawback of the descriptive approach is the generic
nature of the checklists. Users of the checklists in the EPA manual
have found that many of them are not applicable to their manufactur-
ing operations. Auditors find that reworking the checklists to suit
their faclity’s needs requires a significant amount of effort. The
EPA, recognizing this problem, has recently published customized
versions of checklists for seven selected industries.© Users in other
industries, however, must still do their own customizing.

The Descriptive Approach

Given the shortcomings inherent in the prescriptive approach, it
isonly natural tolook for alternative auditing methods. One possibility
is to make the process itself the central focus of the audit and to view
wastes and releases as process losses. This concept is illustrated in
Figure 3. The left side of Figure 3 shows the throughput sequence of
any industrial operation. Because the use of chemicals is rarely 100
percent efficient, there are losses of chemicals from the operation as
depicted. There can also be losses of the inputs (e.g., shelflife expira-
tion of stored feedstocks) and the products (e.g., defective or otherwise
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Figure 3. Conceptualization of the Industrial Process
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@ Air

@ Water
@ Solid Waste
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PROCESS

PRODUCT/
BY-PRODUCT

nonfunctional products). The goal of the descriptive audit approach is
then to identify all potential process losses so that appropriate
reduction measures can be implemented.

The two basic components of the descriptive approach are a
process flow diagram and a materials accounting. Figure 4 shows an
example of a process flow diagram constructed for a metal parts
manufacturing facility. The magnitude of the process flows, devel-
oped from a materials accounting, are aiso noted on the diagram.

Constructing a process flow diagram

A process flow diagram depicts the series of steps through which
the input materials pass in the course of their transformation into
product. For any operation, be it the manufacture of chairs of the
maintenance of a pump, there is a functional sequence of events or
actions. One action initiates others, which in turn initiate still others
until the overall function is completed, resulting in some kind of out-
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Figure 4. Metal Parts Process Flow Diagram
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put. The process flow diagram clearly illustrates the functional
sequence. The knowledge of the process that is gained from using the
process flow diagram is critical, because only by understanding the
process can one hope to change it to reduce losses.

The first step in constructing a process flow diagram is to identify
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For a compilex process.
prepartng a workable
process flow diagram
generally requires
subdividing the process
tnto two or more

the fundamental or unit operations that lead to the final product or
the end result of the process. In the metal parts process depicted in
Figure 4, the unit operations consist of steam cleaning, sandblasting,
welding, and painting. Figure 5 shows a maintenance procedure that
includes the operations of disassembly, degreasing, inspection, repair,
and reassembly. The unit operations are shown as blocks on the
diagrams. Material flows into and out of each operation are depicted
as arrows. Each arrow is labeled to identify the material being
represented. Wastes are shown on the diagram just like any other
material flow.

It is important to recognize that the arrows can indicate material
flows in time as well as through equipment. In the maintenance
procedure shown in Figure 5, the arrows depict the pump as it
undergoes the sequence of operations over time. The pump itself will
be stationary during most of the process. ,

For a complex process, preparing a workable process flow diagram
generally requires subdividing the process into two or more
subprocesses. Efforts can then be focused on developing a diagram for
the more promising subprocess. The other subprocesses can be ad-
dressed by other teams or as available resources permit.

Materials accounting

A materials accounting for a process is similar to an engineering
mass balance in that it attempts to quantify and balance process
inflows and outflows. The materials accounting, however, is much less
rigorous than is amass balance. The purpose of a materials accounting
is to ensure that substantially all material flows have been accounted
for. Purchasing records and other readily available information are
used to provide semiquantitative data on the size of each material
flow. Installation of flow meters orotherstream monitoring equipment
is not generally performed.

Descriptive audit process

The process flow diagram and materials accounting are prepared
before the audit team’s tour of the facility. Preparation of the diagram
can be the responsibility of an individual or the team as a whole. The
plan touris then used to verify that the diagram accurately depicts the
process as it operates in the plant. Areas of opportunity where further
investigation seems warranted can be easily highlighted on the

~ diagram. After completing the audit, the audit team has an in-depth

understanding of the process and the sources of the process losses.

Advantages of the descriptive approach

The descriptive approach has many advantages when compared
with the use of checklists. Information gathering using the descrip-
tive approach is much more focused. All information that is collected
contributes directly to the team’s understanding of the fundamental
aspects of the process. The process flow diagram conveniently sum-
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Figure 5. Pump Maintenance Operation
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For small facilities with
limited resources. a
prescriptive audit can be
tnexpensively
tmplemented and can
improve operating

practices. For larger, more

complex facilittes, a
descriptive audit can lead

to more fundamental
waste reductions.

marizes this information in one or two sheets.

Additionally, the descriptive approach is dynamic and can be used
to describe any type of operation. Production and maintenance
operations can be conceptualized using these diagrams. The dia-
grams can accommodate any sequence of operations, including series
flows, and recycling streams. The need to customize checklists to fit
a particular process or industry is eliminated.

Most importantly, the process flow diagram makes clear the
source of each loss. Knowing the source of each loss provides the
foundation upon which ideas for reducing or eliminating the loss can
be developed.

Disadvantages of the descriptive approach

The descriptive approach, despite its power, does have some
drawbacks. The most important of these is that the descriptive
approach is potentially more technically demanding than the pre-
scriptive approach. A technical background and some familiarity
with the process are generally required to prepare a meaningful
process flow diagram. This additional expertise may not be available
in a small facility.

This disadvantage does not present an insurmountable problem.
There are a number of excellent references that discuss the basics of
preparing a process flow diagram.* Alternatively, the required ex-
pertise can be supplied by an outside consultant or agency.

A Combined Andit Approach

The descriptive audit approach is a fundamental approach to
pollution prevention auditingin thatitidentifies the sources oflosses,
maldng it much easier to develop meaningful reduction alternatives.
Thisis not to imply that the descriptive approach is the only approach
that can be used or that the prescriptive approach cannot work. In
fact, many facilities have made significant and rapid progress using
simple checklist audits.

In presenting the descriptive approach, the aim has been to
provide environmental professionals and others with another tool for
auditing. Common sense dictates that whatever approach is selected
should be based on the task at hand. For small facilities with limited
resources, a prescriptive audit can be inexpensivelyimplemented and
can improve operating practices. For larger, more complex fadlities,
a descriptive audit can lead to more fundamental waste reductions. °
Checklists can be used to collect information needed to fill the data
gaps identified during development and verification of the process
flow diagram.

Verification of the process flow diagram leads both the inspectors
and the equipment operators to a true understanding of the function-
ality of the equipment and the manner in which chemical losses can
occur. Without this approach, an operator usually contemplates how
to operate the equipment but does not focus on what is actually
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The key to a successful

pollution prevention audit
is to clearly identify at the
start the audit's objective
and resource constrairts
and choose an approach
based on these factors.

happening. By understanding what causes the losses, ideas for
equipment redesign, material substitutions, or changes in process
conditions that will reduce the losses can be more easily developed.
Such a combined audit approach was informally tested using the
student teams taking a pollution prevention course at Tufts Univer-
sity. Teams used both the prescriptive approach and the descriptive
approach to audit a single process. The students expressed a strong
preference for the descriptive approach because it allowed them to
understand the functionality of the process. Nevertheless, they saw
value in the checklists as a vehicle for collecting important process in-
formation and for assessing the compieteness of the descriptive audit.

In Conclusion

The key to a successful pollution prevention audit is to clearly
identify at the start the audit’s objective and resource constraints and
choose an approach based on these factors. For companies that have
the appropriate resources, the descriptive audit is a targeted ap-
proach that can help develop a rapid understanding of the relation-
ship between wastes and the manufacturing process.* Incorporating
the descriptive audit approach into pollution prevention audits can
helpcompanies move beyond first-tier opportunities to achieve funda-
mental reduction in waste generation. It is expected that use of the
descriptive approach will increase as the shortcomings of the pre-
scriptive approach become more apparent. ®

Notes

1. In “Waste Reductions Audits,” in Eric B. Rothenberg and Dean J. Telego (eds.),
Environmental Risk Management—A Desk Reference (RTM Communications, 1991),
Dr. Pojasek introduced the concept of the descriptive pollution prevention audit and
also discussed the idea of using this approach for independent validation of existing

pollution prevention programs. Readers may wish to refer to this article for more
information on this aspect of the audit process.

2. United States Environmental Protection Agency, Waste Minimization Opportunity
Assessment Manual (EPA/625/7-88/003, July 1988).

3. Deborah Hanlan and Carl Fromm, “Waste Minimization Assessments,” in Harry
Freeman (ed.), Hazardous Waste Minimization (McGraw-Hill, 1990).

4. These checklists are in the Guides to Pollution Prevention for: The Pesticide
Formulating Industry (625/7-90-004), The Paint Manufacturing Industry (625/7-90-
005), The Fabricated Metal Industry (625/7-90-006), The Printed Circuit Board
Manufacturing Industry (625/7.90-007), The Commercial Printing Industry (625/7-
90-008), Selected Hospital Waste Streams (625/7-90-009), and Research and Educa-
tional Institutions (625/7-90-010). All guides are available from CERI, Technology
Transfer, USEPA, P.O. Box 19963, Cincinnati, OH 45219-0963.

5. See, for example, Ernest E. Ludwig, Applied Process Design for Chemical and
Petrochemical Plants (Guif Publishing, 1964) and J. P. O'Donnell, “How Flowsheets
Communicate Engineering Informaton,” Chemical Engineering (McGraw-Hill, 1957).

6. The manner in which this descriptive audit approach fits into an overall pollution
prevention program is described by Dr. Pojasek in “Pollution Prevention Progres-
sion,” in Eric B. Rothenberg and Dean J. Telego (eds.), Environmenta! Risk Man-
agement—A Desk Reference (RTM Communications, 1991).
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IV. - Metal Cleaning and Degreasing Alternatives

Companies that find it necessary to clean parts or
equipment as a regular aspect of their production
process have been put on the spot. As halogenated
solvents rise in price and become less available,
companies using even the smallest amount of such
solvents will find it necessary to be much more
carcful in the way they handle and apply these
increasingly expensive substances. The labelling
regulations that require any item that comes in contact
with one of these halogenated solvents in its
assembly to carry a label on it identifying it as such
place a further burden on companies using these
substances. Add to this the cradle-to-grave
responsibility assumed by all generators of
hazardous waste and you have a situation where
there is mounting pressure to discontinue the use of
these substances.

Large manufacturing concerns have made a concerted
effort to search for new, non-halogenated cleaning
systems. Secing the handwriting on the wall, these
companies began researching and testing various
non-halogenated cleaning systems, some as early as
1980, intending to change-out their cleaning systems
ahead of expensive regulation. Many of these large
companies have successfully changed their metal
cleaning systems in such a way as to eliminate the
use of halogenated solvents in cleaning applications.

But not everyone has the resources of Digital
Equipment Co. or General Dynamics. As it becomes
more and mare expensive to use halogenated
solvents and dispose of their wastes, small and
medium sized companies have been put under
increasing pressure to reduce or eliminate their use of
these materials. This manual is directed pnmanly at
these kinds of companies.

Pollution Prevention Opportunities

Opportunities to reduce the amount and/or toxicity of
waste being generated by a metal cleaning operation
are plentiful. As we review these options in this
.module, we will divide them into three categories:

eprocess modifications: changes in the configuration
or operation of an existing cleaning process that
can result in a reduction in the amount and/or
toxicity of waste generated.

soperating practice modifications: changes in the
way an existing process is run or raw materials
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are handled that can result in a reduction in the
amount and/or toxicity of waste generated.

material substitution: changes in the feedstock or
other inputs to a process that can resultin a
reduction in the amount and/or toxicity of waste
gencrated.

Significant reductions in solvent loss and waste
generation are achievable through the modification of
existing cleaning process configuration and
equipment. As with the other two types of pollution
prevention options, I refer you to the lecture section
of this module for the specifics.

The primary target of these process modifications is
the fugitive emissions that escape the cleaning
process. Fugitive emissions, aside from
endangering worker health and depleting the ozone
layer, rapidly deplete the solvent available for
cleaning, increasing solvent costs and requiring more
frequent solvent bath change-outs. By keeping the
solvents in the bath rather than allowing them to
escape as vapors, the cleaning process operator
increases the likelihood that the solvent will be fully
spent before it is sent off for reclamation or disposal.

These kinds of process modifications are important
to the extent that they can begin an industrial
generator down the road to sustainable environmental
management. Most, if not all, the process
modifications discussed can be implemented for
relatively low cost and will result in significant,
measurable savings primarily by reducing the amount
of solvent needing to be purchased. As aresult,a
generator who has successfully implemented one or
more of these pollution prevention options may be
more favorably inclined, having already experienced
some success with a change, to experiment with
other process changes that could lead to further
reductions in waste generation.

The second class of pollution prevention options
available to metal cleaners lie in the way the process
is run and raw materials are handled in the facility. A
number of changes to the way a process is run,
extending drain time over the cleaning bath or
slowing the withdrawal rate of the parts out of the
cleaning area for instance, can result in significant
reductions in the amount of hazardous waste
generated by the process.

Many of these operating practice changes are, like the

process modifications mentioned earlier, relatively
inexpensive to implement. But unlike changes to
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process equipment or configuration, changes in
operating practices often require the cooperation of
the workers on the shop floor. Changing human
behavior is not as easy as changing equipment. It
takes a serious commitment on the part of plant
managers, training supervisors, and shop foremen to
work with process operators, carefully explain the
reasons for the proposed change, understand their
reasons for resisting the changes that are being
proposed, and find the most acceptable way for all
parties to modify operating practices in order to
achieve the goal of pollution prevention.

Management will also be called upon to change the
way in which they do their jobs. By being more
aware of the impact work scheduling, production line
changeouts, and the management of waste streams
have on the generation of waste, the modification of
such practices can result in significant reduction in
solvent loss and waste generation.

Many of the changes in operating practices advocated
in the name of pollution prevention are very much in
line with the tenentes of "Just-In-Time" and Total
Quality Management approaches. The proper
management of feedstocks and careful monitoring of
processes and other operating practices can often be
included in these kind of larger management
initiatives.

From an environmentalist's point of view, these are
the most attractive pollution prevention options
available to process operators. From sustainable
development point of view, moving away from the
use of hazardous and toxic chemicals in cleaning
operations toward more environmentally benign
materials is in line with preparing a manufacturer to
remain competitive in a long term sense. And
certainly, the reduction in the amount of waste
generated as a result of such a change is likely to be
much more significant than the reductions resulting
from the other two classes of process and practice
modifications.

Changing the materials used in a metal cleaning
process is, contrary to what some people will want
you to believe, neither cheap nor easy. A successful
move away from halogenated solvent cleaning
requires a great deal of analysis. All the inputs into
the cleaning system (soils, solvent components, parts
substrate and configuration, energy, etc.) must be
analyzed and quantified. The possible impacts on the
timing of the production process must be estimated.
And, of course, the costs of converting to the new
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system must be figured. Review the case studies
included in this module and you will get an idea of
how much work goes into conversion to a non-
halogenated cleaning system.

Remember, there are no perfect drop-in substitutes
for halogenated solvents in metal cleaning
applications. Most of the cleaning systems that are
being promoted as replacements for halogenated
solvents operate in very narrow cleaning windows
and therefore require much more monitoring and
tighter operating practices than halogenated solvents.
Often energy in the form of heat or ultrasonic
agitation is required to get these systems to work.
The reason why halogenated solvents are so widely
used in cleaning applications is that they are effective
on a wide variety of soils and can be applied in a
variety of ways. Converting to a system that
requires more monitoring and is not as universally
applicable a halogenated solvent system is bound to
meet with some resistance.

Testing alternative systems on real world parts and
soils is essential to choosing the appropriate cleaning
system for the application. Manufacturers interested
in getting out of halogenated solvent cleaning should
be encouraged to work closely with a variety of
vendors and look at a variety of options to assure
themselves they are changing to the system that most
closely meets their needs.
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- Copeland, Anne, "Department of Energy Solvent Substitution,"
Pollution Prevention Conference 91,

9/10/93

-

pages 290-296, available from the Capltol
Convention and Exhibit Co., (703) 823-2333

Wolf, K., A. Yazdani, P. Yates, "Chlorinated Solvents: Will the Alternatives Be Safer?”
Journal of the Air and Waste Management Association, August 1991, pages 1055-1061

Smith, Jeffrey, "Solvent Recycling 1992: Survey Results Show Recyclers Diversifying,”
E._L Digest, October 1992, published by Environmental Information Ltd., Minneapolis,
MN, pages 17-26

Gillum, W, A. Jackson, "Replacement of Chlorinated Solvents for In-Line Preplate Metal
Cleaning with Environmentally Sound Alternatives," Metal Finishing, August 1992, pages
13-16

Maltby, Peter, "The Efficient Use of Aqueous Clcamng for Precision Components," Metal
Finishing, August 1992, pages 17-20

Whitall, Kevin, "Low Emission Solvent Cleaning," Metal Finishing, August 1992, pages
31-33

Temple, Stephen, "Impingement: The Key to Effective Aqueous Cleaning,” Metal
Einishing, August 1992, pages 39-44

Pickering, Ray, Digital's Microdroplet Aqueous Cleaning Project, published by the
Institute for Interconnecting and Packaging Electronic Circuits (IPC),Lincolnwood, IL,
document no. IPC-TP-892

Fuchs, F. J., "Ultrasonic Cleaning," Metal Finishing Guidebook and Directory Issue, '93,
pubhshed by Metal Finishing magazine, Elsevier Science Publishing Co., Inc., New York,
NY, pages 139-144

Evanoff, Stephen, "Hazardous Waste Reduction in the Acrospace Industry,” Chemical
Engincering Progress, April 1990, pages 51-61
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The following is a bibliography of written resources related to the substitution of
other cleaning methods in place of vapor degreasing of metal parts. The
bibliography is the result of literature searches conducted by MnTAP over the
period 11/91-4/92 of the:

MnTAP library

University of Minnesota Library

Compendex (1986-1991)

Chemical Abstracts

Metal Index & the PTS Newsletter Database (through Teltech Inc)

Ozonet
Searches were done as preliminary work under a Poliution Prevention Initiatives to
States grant from the US EPA to the Minnesota Office of Waste Maragement.

The resources have been reviewed and classified by content into the following
- categories:

Selection of metal cleaners to replace chlorinated solvents’
Case studies on the substitution of aqueous cleaners’
Dealing with problem soils ?

Miscellaneous methods for cleaning or avoiding cleamng
Semi-aqueous metal parts cleaning

Miscellaneous Issues (rinsing, drying, etc):’

Treatment of Wastewaters from Industrial Metal Cleaning Operations
Cleaning Measurements'

Metal Cleaning - Introduction / Overview of Methods
Emission Reduction in Vapor Degreasers

Solvent Waste Reduction in Industrial Cleaning Operations

Most of the resources cited are avaiblable through libraries and MnTAP will not
provide copies. However, there are a few cited resources which MnTAP has
played a role in developing, and which may not be widely available. MnTAP will
provide copies of the these (denoted by "*" following the citation number) on
request.

1 notes have been added to citations in these sections to further describe the content

1313 S5th Street SE Suite 207 (612) 627.-4646
Minneapolis, Minnesota 55414-4504 (B00) 247-0015 (Minnesota only)
FAX (612) 627-4769

The Minnesota Office of Waste Managemaeant's Mn TAP program is supported with a grant to the School
of Public Health, Division of Environmental and Occupational Health, at the University of Minnasota.
Printed on recvcled paper
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Selection of Metal Cleaner Repl hlorin lven

1. Alkaline Cleaners; Scislowski, Stan; Metal Finishing, April 1990
High pH clieaners; use of silicates; spray impingement as a way to avoid silicate use; use of
NaOH; oiling out of surfactants

2. ALTERNATIVES TO CHLORINATED SOLVENT DEGREASING - TESTING,
EVALUATION, AND PROCESS DESIGN / Author: Evanoff, Stephen P.;

Singer, Kathy. (Process Technology '88. ) 1988.

Evaluation of 28 cleaners in agitated hot tanks for removing 17 greases and oils; 5 cleaners
removed all but 1 grease; additional cleaners worked well against specific soils or groups of
soils; some test results; evaluation of other properties;

3. ®* Aqueous Cleaning Systems Replace Chlorinated Hydrocarbons; Eberle, A;
Lachenmayer, U. & Kohler, H.; Metalloberflache 43, (1989) 12 [translation]

oil separation from neutral cleaners; spray wash optimization; need for oil separation

4, Fabrication and Post-fabrication Cleanup of Stainless Steels, Tuthill, Arthur,

Chemical Engineering, Sept. 29 1986
Avoid chlorinated cleaners on stainless steels [on equipment/products where strength is
important) to prevent chloride stress corrosion cracking

w

INDUSTRIAL CLEANING / Author: Spring, S. Melbourne, Australia: Prism
Press, 1974.

Book; rinsibility and use of silicates {pp20, 188); mechanical vs chemical cleaning & cleaning
variables (pp33-37); application tabie for cleaning specific soils, cleaning suggestions,
modification of soils {(pp127-137); compatibility of light metal surfaces with cleaners {pp144-
147); residues, drying & water quality {pp189-196)

6. Metal Cleaning, Innes, William, Metal Finishing Guidebook and Directory ‘90,
1990

Suggests using alkaline cleaners after precleaning with a detergent cleaner (alkaline cleaners
ciean light soil fiims well but can’t handle heavy loadings?)

7. Metal Degreasing and Cleaning, Pollack, A.; Westphal, P., Robert Draper
LTD, Teddington England 1963

Book; Concise summary of Metals Handbook info [old] giving pros & cons for different cleaner
types for different soil classes; burned on drawing compounds require acid cleaning [picklingl;
ultrasonics required to remove soils from pores

8. METALS HANDBOOK-VOLUME 5: SURFACE CLEANING, FINISHING, AND
COATING (9TH ED.) Metals Park, OH: American Society for Metals, 1982.

Book; table of recommended procedures for various soils; also some pros and cons on cleaning
methods; some advice for special situations



10.

11.

12.

13.

14.

- = MnTAP Annotated Bibliography (4/92)

NEW TECHNOLOGY ALKALINE CLEANERS REPLACE CHLORINATED

SOLVENT DEGREASERS; Quitmeyer, Joann; Lubrication Engineering; 3/91
Test results for cleaning a variety of oily soils with WR Grace aqueous cleaners

Replacement of Chlorinated Hydrocarbons by Waterbased Cleaning Systems;
Kresse, J.; Transactions IMF; 1989, 67, 109

Test results of cleaning rust inhibiting, honing & cutting oils off sheet metal; neutral and alkaline
cleaners compared to TCE; ultrasonics needed to clean shot-blasted sheet;

Substitution of Wax & Grease Cleaners with Biodegradable Solvents - Phase
| Report; Beller, J.M., Carpenter, McAtee, Pryfogle, Suciu, Wikoff, Harris,
Schober; Air Force Engineering & Services Center; Tyndall Air Force Base;
Florida, November 1988

Test results on 171 cleaners from 59 vendors; alternative solvents, semi aqueous, & aqueous
cleaners; tested corrosion on 15 metals [but only on metals for which a cleaner is
recommended]; tested biodegradability; screening for health hazards; cleaning tests on a
molybdenum disulfide grease/carbon mixture, a hydraulic oil/carbon mixture, an engine oil
heated to a tar-like consistency mixed with silica, and a wax; identified 6 cleaners for further
tests; these test form the basis for a computerized data base at the idaho Engineering Services
Laboratory

Tool and Manufacturing Engineers Handbook, Volume lll, Materials, Finishing
and Coating; Society of Manufacturing Engineers; 4th edition

Book; table of recommended procedures for various soils [from Metals Handbook]; also some
pros and cons on cleaning methods; some advice for special situations; descriptions of cleaning
equipment and processes

Troubleshooting Cleaning Problems; Quinn, Michael; Die Casting Engineer;
29 (3) M/J 1985

Outlines alternatives for removing die cast lubricants; some specifics on what conditions are
needed to make a process work

ULTRASONIC CLEANING & VAPOR DEGREASING IN INDUSTRY; Branson
Cleaning Equipment Company, Shelton, CT: 1980.

Book; application tables showing cleaning processes sucessfully used to remove various soils;
emphasis on ultrasonics
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ies on itution of Metal Clean

15. * 1,1,1-TRICHLOROETHANE REDUCTION ALTERNATIVES; Smythe, Alan H;

16.

17.

18.

19.

20.

21.

22.

Minnesota Technical Assistance Program (MnTAP) 1987.
Batch spray washer replaces cold solvent cleaning in a8 mechine shop

AQUEOUS CLEANING AS AN ALTERNATIVE TO CFC VAPOR DEGREASING IN
SHEET METAL MANUFACTURING; Szczepanski, Anna; O’Connor, Jim; Rochester,
New York; AIChE Summer Meeting; Pittsburgh, August 1991 Ultresonic immersion

cleaning for stamped parts after lubricants were substituted [oil to syntheticl. Few details, perhaps a
contact for more information.

Nearfield Ultrasonic Strip Cleaning; Noble, William; Proceedings: Fourth Annual
Massachusetts Hazardous Waste Source Reduction Conferences; October 1987
Ultrasonic cleaning of stamped bimetalic strip

Bringing Degreasing up to Date; Thomas, Andy; Finishing; May 1988

Drum spray washer and a neutral cleaner degrease small parts. European vendors.

CASE STUDY; Butler, Gary; University of Tennessee Center for Industrial Services,
Waste Reduction Assessment and Technology transfer WRATT Il teleconference
(Solvents: The Good, the Bad, and the Banned) March 13, 1991.

Agitated immersion tank cleans brass valve components. Video with some additional information is
available.

CASE STUDY: ELIMINATION OF FREON DEGREASING AND DRYING SOLVENTS;
Warden, Ken; University of Tennessee Center for Industrial Services; Waste
Reduction Assessment and Technology transfer WRATT Il teleconference (Solvents:

The Good, the Bad, and the Banned) March 13, 1991.

Stamped elactrical contact parts for slectrical power distribution are degressed in an agitated immersion
washer; parts are dried in a vibratory deburring machine using corn cob meal as the media; some
additional information is availsble in a video

CASE STUDY: WINNER OF THE 1988 TENNESSEE GOVERNOR'S AWARD FOR
EXCELLENCE IN HAZARDOUS WASTE MANAGEMENT; Hartman, Frank; Clanton,
Rad; University of Tennessee Center for Industrial Services; Waste Reduction
Assessment and Technology transfer WRATT i teleconference (Solvents: The
Good, the Bad, and the Banned) March 13, 1991.

Continuous spray washers and agitated immersion batch tnnkc degrease hydraulic motor components.
Much more information is available is 8 video.

Cold Water Cleans Machined Parts; Tooling & Production; June 1989
10,000 psi water spray used to degrease engine cylinder heads, including oil transfer holes/channels.
European vendor.
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29.
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Decorative Plater Eliminates Vapor Degreasing; Willis, Dennis; 13th AESF/EPA
Conference on the Environmental Control for the Surface Finishing Industry,
Orlando FL, Jan 27-29, 1992

Combined, continuous immersion and spray wash line (30psi) with sikaline cleaner removes buffing
compound from highly polished metal hardware on a high volume menufacturing operation.

Degreasing and Cleaning Costs Slashed; Product Finishing; Oct 1986
Vibratory deburring machine replaces vapor degreaser on brass & aluminum gas control valve parts.
Some discussion of abrasive media choice. European vendor.

No Chiorinated Hydrocarbons Necessary in Cleaning Process; Mdller, Alois;
Metalloberfiiche 42 (1988) 5; translation

immersion cleaning and centrifugation clean blind holes and small bellows with accordion fold recesses

Replacement of Vapor Degreasing Operation with Deburring Process for Cleaning
Metal Parts; MnTAP Case Study; May 1992

Selected Case Studies for Waste Prevention from Minnesota Businessses; DeWahl,
Karl; Second Annual Pollution Prevention Conference, AIChE Summer meeting,
Pittsburgh, PA; August 20-21, 1991

3 case studies - printer; hydraulic motor manufacture; screw machine shop. machine coolant as a
cleaner; aqueous cleaning of screw machine parts.

Solvent Waste Reduction Through Process Substitution; Elliott, Brad; Environmental
Technology Expo ‘91; Chicago, IL, April 8-11, 1991

Alkaline immersion washes degrease precision steel components. 3 systems devised: 2-stage counter-
current wash for gross in process cleaning; 3-stage wash, rinse/protect for oil free parts; & 4-stage
wash, rinse, ultrasonic wash, rinse/protect for final clesning. Also discusses minimizing cleaning tasks
os first step.

Substitution of Halogenated Hydrocarbons by Aqueous Cleaning; Zange, B.;
Galvanotechnik 80 (1989) 7, 2288-2291; translation

cleaning parts with holes and recesses; 4 cleaning procedures - preclean, clean, rinse, protect, dry

TRICHLOROETHYLENE AND STODDARD SOLVENT REDUCTION ALTERNATIVES IN
A SMALL SHOP; Taylor, Debra J; Minnesota Technical Assistance Program
(MNTAP) 1989.

Conversion of a vapor degreaser into an sgitated, immersion washer with a spray ringe. Using an
alkaline cleaner to degrease steel, aluminum & brass screw machined parts in a job shop.
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Dealing with Problem_Soils:

(articles generally have a few relevant sentences)

31. Alkaline Cleaners; Scislowski, Stan; Metal Finishing, April 1990
High Ph cleeners; removal of baked-on, vernish-like films; removal of buffing compounds

32. Citragold Technical Bulletin; 3D, Inc; May, 1991
Claims cold removal capability for carbon, solidified greese, & gelied oil

33. CLEANING AND PREPARATION OF CERAMICS AND METALLIZED CERAMIC
MATERIALS ON PLATING / Author: Baudrand, Donald W. Melrose Park, IL:

Allied-Kelite Division, Witco Chemical, ND.
Ultrasonic, alkeline clesning of ceramic pores

34. Evaluation of Alternative Cleaners for Solder Flux and Mold Release Removal;
Lopez, E.P., et.al., Sandia National Laboratories, 80-2974C

Silicon mold reiease compound removed by a terpene cleaner, hydrocarbon solvent & isopropyl alcohol

35. Magnesium - Part lI; Groshart, Earl; Metal Finishing, November 1985
Use high pH (> 13) alkaline cleaners or chromic acid pickle to avoid corrosion and loss of metal

36. ®* No Chlorinated Hydrocarbons Necessary in Cleaning Process; Mdller, Alois;
Metalloberfldche 42 (1988) 5; translation

immersion cleaning and centrifugation clean blind holes and small bellows with accordion fold recesses

37. PARTS CLEANING; Rodzewich, Ed; U.S. Environmental Protection Agency (EPA)
(Solvent Waste Reduction Alternatives Seminar) MAR 1988.
Alkaline sprays (1000psi) remove oils & lubricants in auto industry prior to phosphating; acid cleaning
removes oxidized, varnish-like oils [metal is etched in process]; neutral or mild alkaline cleaners svoid
white staining on zinc or galvanized surfaces.

38. PROCESS OF BUFFING COMPOUND REMOVAL AND CONTROL; Detrisac, M.
Arthur; AES Symposium on Cleaning, Pickling, and Etching; 1983.
Recommended operating conditions including wash at 180 + *F (with DI water), wet parts leaving the

wash with a fog rinse, use liquid buffing compounds where possible, lubrication of polyester and sisal
buffing wheels

39. Reducing California’s Metal Bearing Waste Streams; Jacobs Engineering; Report for
the California Dept. of Health Services; Toxic Substances Control Division,
Alternative Technology Section; July 1989

Suggests using greasiess or water-based buffing compounds to make clean-up easier - no sources of
supply ere given.

40. Selection of Cleaning Process to Remove Stamping and Drawing Compounds from
Metal Surfaces; Otrhalek, J.V., Society of Manufacturing Engineers; 1977
Alkaline cleaners common in the removal of drawing compounds; suggests cleaning soon after drawing;
easier to remove drawing compounds with a high leve! of emulsifier and a low level of chiorinated oil;
gives cleaning data for 2 unnamed spray cleaners & one unnamed sosk cleaner
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41. * No Chlorinated Hydrocarbons Necessary in Cleaning Process; Mdller, Alois;

42.

43.

Metalloberflache 42 (1988) 5; translation
Immersion cleaning and centrifugstion clean blind holes and small beliows with accordion fold recesses

Soils; Scislowski, Stan; Metal Finishing; February 1990
Suggests cleaning drawing oils (especially chlorinated or sulfurized oils) as soon as possible. Graphite
smut requires scrubbing, spray impingement, electrolytic or acid cleaning for removal.

Surface Treatment of Sintered Metal Components; Braddick,D.,Metallurgia,v54 (11)
Vibratory deburr sintered stesl parts to remove surface discolorations or excess surface resin (or 0il?)
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Miscellan M for Cleaning or Avoiding ClI

44, * Aqueous Cleaning Systems Replace Chiorinated Hydrocarbons; Eberle, A;
Lachenmayer, U. & Kohler, H.; Metalloberfliche 43, (1989) 12; translation

Use of a DI water precleaning step

45. The Application of Ultrasonics to Metal Cleaning; Harding, William; Plating and
Surface Finishing; March 1990

Optimization of ultrasonic variables

46. Cascaded or Counter-Current Solvent Wash Line [Process Flow Drawingl: MnTAP
1991

47. Fabrication and Post-fabrication Cleanup of Stainless Steels; Tuthill, Arthur;
Chemical Engineering; Sept. 29 1986
Avoiding iron and organic contamination; avoid chiorinated solvents on pessivated perts; blast cleaning

48. - Fluidized Bed Dry Cleaning as a Replacement for Vapor Degreasing; Doscher,

Patrisha, et. al.; 22nd International SAMPE Technical Conference; Sept. 66-8 1990

Fluid bed cleaning with cellulosic material which absorb and sbrade oils. lsboratory study on sheet
stock.

49. Model Studies in the Cleaning of Surface-Mounted Assemblies with High Pressure
Fluorosolvent Sprays; Lermond, David; (DuPont) NEPCON West 1986
Laboratory study of spray cleaning variables (most importantly spray pressure ) on cleaning recesses

50. New Concept for Alkaline Cleaning - Low Temperatures and Infinite Bath Life;
Jansen, Georg; Tervoort, Jan; Metal Finishing; April, 1985

Method of lengthening aqueous bath life & improving the consistency of cleening [i.e. svoiding peaks &
velieys caused by cleaner degrading over time

51. News ltem; Advanced Manufacturing Technology; v10 no7, July 15, 1889

Small ice particles are used to remove dust & residues from semiconductor materials

52. Preparation of Basis Metal for Plating; Groshart, Earl; Metal Finishing Guidebook and
Directory; 1990

Methods of preparing various common metals for plating including: cleaning; rinsing stess relisving;
oxide removal; & activation

53. Preparation of Basis Metals for Painting; Groshart, Earl; Metal Finishing Guidebook
and Directory; 1990

Cleaning and surface preparation prior to painting

54. STANDARD PRACTICE FOR CLEANING METALS PRIOR TO ELECTROPLATING
(ASTM B 322-85) Philadelphia, PA: American Society for Testing and Materials
(ASTM) 1985. Identifies steam cieaning (for large parts) or water jetting (to
10,000psi spray) as possible methods for removing oils & greases
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Using Ultrasonic Techniques for Wet-Processing Cleaning; Halbert, Jim;

Microcontamination; Nov 1988
Optimization of ultrasonic clesning

Vacuum Deoiling for Environmentally Safe Parts Cleaning; Mitten, Wayne; Metal

Finishing; Sept 1991
Vacuum plus temperatures up to 800°F svaporate oils & organic

WASTE MINIMIZATION IN METAL PARTS CLEANING; Office of Solid Waste; U.S.
Environmental Protection Agency (EPA) Aug 1989

Ideas on avoiding or minimizing the need to ciean - general
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Advantages and Process Options of Hydrocarbon Based Formulations in Semi-
Aqueous Cleaning; Dishart, K.T., Wolff, M.C.; Dupont Company, Wilmington DE

Case Study - Four Star Tool Successfully Switches to Nonhalogenated Solvent;
lllinios HWRIC Update, Winter 1990-91

Chemical Substitution for 1,1,1-Trichloroethane and Methanol in Manufacturing
Operations; Brown, L., Springer, J., Bower, M.; US EPA Risk Reduction Engineering
Laboratory, Cincinati, OH

Cleaning Materials; Soldering and Mounting Technology: Soldering Materials;p661-7

Closed-Loop Water Recycling of Semi-Aqueous Systems; Fritz, H.L.; DuPont
Company [Electronics] Wilmington DE, 1991

A COMPARISON OF CFC AND SEMI-AQUEOUS CLEANING IN A HIGH VOLUME,
HIGH PRODUCTION ENVIRONMENT; Mouser, Wayne L; Detrex Corp,
(Singapore-U.S. Seminar Cum Exhibition on CFCs; Van Waters & Rogers Seminar -
Chemicals & the environment. ) 1990.

Environmental Advantages of the Semi-Aqueous Cleaning Process; Dishart,
Kenneth; DuPont Company, Wilmington DE; 1990

Non-halogenated Solvent Connector Cleaning and Lubrication Processes; Englert,
P.. Read, P.; Proceedings of the National Electronic Packaging and Production
Conference; V 2 1991

Physiochemical Aspects of Electronics Assembly Cleaning and Their Implications for
Halogen-Free Solvent Selection; Hayes, Michael; 3rd International SAMPE
Electronics Conference, June 20-22 1989

PWA Aqueous and Semi-Aqueous Cleaning: System Approaches and Tradeoffs;
Andrus, James; Proceedings of the National Electronic Packaging and Production
Conference, V 1, Feb 1991

Semi-Aqueous Cleaning; CFC Alternatives; City of Irvine, CA; July 1991

Terpene/Aqueous Cleaning; Hamblett, G., Larsson, G.; CalComp Corp; Hudson, NH
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.

70. * Aqueous Cleaning Systems Replace Chlorinated Hydrocarbons; Eberle, A;

71.

72.

73.

74.

75.

76.

77.

78.

79.

Lachenmayer, U. & Kohler, H.; Metalloberflache 43, (1989) 12; translation
Optimization of spray cleaning varisbles; optimization & modelling of bath maintenance i.e. oil separation
from clesners and rinses; use of & DI water preclean stage

DEGREASING ALTERNATIVES FOR ENVIRONMENTAL COMPLIANCE; Thompson,
Lisa M; University of Tennessee Center for Industrial Services; Waste Reduction
Assessment and Technology transfer WRATT Il teleconference (Solvents: The
Good, the Bad, and the Banned) March 13, 1991.

Removing waster from parts by displacement with mineral spirits or “water chaser 140" [95% mineral
spirits plus 5%_ di propylene glycol Methy! Ether]; alittie additional information available in a video

Dryer Handbook; AVP Crepaco Inc, Chicago, IL
Information on drying theory and economics; applications discussed are for granular solids or particle
drying [e.g. food; chemical or minerals)

Escape to Aqueous Cleaning; Smith, George; Metal Finishing; September 1991
Mentions "sonic whistle” nozzies as an improvment for cleaner circulation systems on agitated
immersion tanks; avoid rinsing & drying thru choice of clesners and process timing compatible with
subsequent operations; effect of residues on heat treating; waste treatment and oil seperation

PROCESS OF BUFFING COMPOUND REMOVAL AND CONTROL; Detrisac, M.

Arthur; AES Symposium on Cleaning, Pickling, and Etching; 1983.
Effect of bath evaporation on bath life and corrosion (use DI water?)

Regenerative Blowers: More than just Air Agitation; Conte, Vincent; Metal
Finishing; March 1990
Air knife design for drying & ventilation

Rinsing: A Key Part of Pretreatment; Schrantz, Joe; Industrial Finishing, 6/90

Rinsing generally, for plastics, after conversion costing and after seal coating

Rustproofing; Scislowski, Stan; Metal Finishing; June 1990

Types of rustproofing chemicals available & a discussion of the variables atfecting their apllication to
parts

Substitution of Halogenated Hydrocarbons by Aqueous Cleaning; Zange, B.;
Galvanotechnik 80 (1989) 7, 2288-2291; translation

Centrifugal drying of small parts with hoies and recesses

WASTE MINIMIZATION IN METAL PARTS CLEANING; Office of Solid Waste; U.S.
Environmental Protection Agency (EPA) Aug 1989.

bath maintenance, ringing, drying
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ment of W waters from In rial Metal Cleanin rati

Atmospheric Evaporators; Choate, Cliff; Metal Finishing, March 1990

Biological Treatability of Industrial Wastewater and Waste Machine Tool Coolants at
John Deere Debuque Works; Polak, Loren; Proceedings of the 41st Industrial Waste .
Conference, Purdue University, Lafayette, Indiana, May 1986, Ann Arbor Science

Evaluation of a Treatment System for Spent Machine Coolants and Oily
Wastewater; Alexander, William & Maul, Peter; Proceedings of the 36th Industrial
Waste Conference, Purdue University, Lafayette, IN, May 1981. Ann Arbor Science

A Guide to Understanding the Treatment of Oily Wastewater; AFL Industries,
Riviera Beach, FL

Manual on Disposal of Refinery Wastes; Volume on Liquid Wastes;
Chapter 5 - Oil-Water Separator Process Design; American Petroleum Institute;

- 1969

Materials Substitution Lowers Industrial Waste Treatment Costs; Montgomery, Gail
& Long, Bruce; Proceedings of the 41st Industrial Waste Conference, Purdue

University, Lafayette, Indiana, May 1986, Ann Arbor Science
deals primarily with metals in waste water

Oil and Grease Removal from a Concentrated Source in the Metal Finishing
Industry; Westra, Mark & Rose, Bryan; American Electroplaters & Surface Finishers,
SUR/FIN 89 Technical Conference; Cleveland OH, June 1989

Oil-Water Separation Techniques: A Literature Review; Magdich, Paula; an
unpublished report (July 1986) completed in preparation for a University of
Minnesota Thesis: "The Removal of Oil from Oil-Water Mixtures Using Selective Oil
Filtration” June 1988;

A Review of the Theory of Emulsions; Magdich, Paula; August 1986; an
unpublished report completed in preparation for a University of Minnesota Thesis:
"The Removal of Oil from Qil-Water Mixtures Using Selective Oil Filtration” June

© 1988;

Separation of Qily Wastewaters: The State of the Art; Fleischer, Alan; Presented to
the Great Lakes and Great Rivers Section, Society of Naval Architects and Marine
Engineers; Cincinnati OH, May 17, 1984

Site-built Tramp Oil / Water Decanters; MNnTAP 1990

Treatable Cleaners; Detrisac, M.Arthur; Metal Finishing, September 1991

Waste Water Treatment; Anderson, Merrill; The Waste Line; Spring 1991; Kentucky
Partners State Waste Reductio Center
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nin rem

Cleaning and Preparation of Metals for Electroplating, Parts IV, V, VI & VII; Linford,
H.B. & Saubestre, E.B.; AES Research Project No. 12, serial #26; Reprints from
Plating, v38 1951 [1157-1161 & 1263-1266), v39 1952 [55-63], v40 1953 [379-
386, 489-496, 633-645 & 1269-1271)

laboratory evaluation of 8 methods of determining metal suface clesnliness - concludes atomizer test is
most sensitive

Evaluating Metal Cleaning Efficiency; Spring, Samuel; Metal Finishing, February
1952 discussion of variations on the water break test

Evaluation of Metal-Cleaning Compounds: A Quantitative Method: Morgan, O.M,
Lankler, J.G; Industrial and Engineering Chemistry, Analytical Edition; September
15, 1942 UV fiuorescence test for mineral oil on metal

How Clean is Your "Clean” Metal Surface; Cohen, Leon; Plating and Surface
Finishing; November 1987

short discussion of 9 methods for measuring the cleaniiness of metal surfaces

How to Cut Phosphating Costs Through Cleaning; Block, William; Plating & Surface
Finishing, 67 (2) Feb 1980

Cleanliness measurements prior to phosphating and painting

Laboratory Investigations on Metal Cleaning; Spring, Samuel; Metal Finishing;
March 1950 water break test & factors affecting ease of cleaning

Metal Degreasing and Cleaning; Pollack, A.; Westphal, P.; Robert Draper LTD,
Teddington England 1963

short discussion of 15 methods for measuring the cleaniiness of metal surfaces

Methods of Evaluating Metal Cleaners; Spring, Samuel & Forman, H. & Peale, L.;
Industrial and Engineering Chemistry 18(3), March 1946

Atomized spray variation of the water break test

OPTIMIZATION OF ALKALINE SOAK CLEANERS FOR FERROUS METAL
SURFACES; Cohen, L.E.; Hook, J.A; Plating and Surface Finishing; MAR 1985.

surface tension test for evaluating the cleaniiness of metal surfaces under production conditions

Qualification of Terpene Cleaning; Wenger, George & Munie, Gregory; AT&T Bell
Laboratory, Princeton NJ, 1990

methods of evaluating properties of cleaning solutions: compatibility; rinsibility; etc

Rinsability and Buffering Action of Alkaline Cleaners; Metal Finishing, June 1951
measuring the rinsibility of cleaning solutions

Rinsing: A Key Part of Pretreatment: Schrantz, Joe; Industrial Finishing, 6/90
short discussion of 8 methods for measuring the cleanliness of metal surfaces
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HOTSY FEATURES:

SERIES

PP LI 3 gpery ey

i e

UNPAID-FOR BENEFITS:

H 230-, 208/230- & 440-voit electric motors

W Free Demos on site

B Hawk triplex, high-pertformance pumps

@ Over 50 modeis to choose from

B Vertically-tired oil, LP or natural-gas water heaters

W Factory-trained service peopie

B Rust-proot fuel & float tanks

W Pre-delivery Dealer-Prep

W Fuel gauge on fuel-tank cap

B Protessional installation

I Precision safety controls

B On-site machine checkout

i Heavy-duty construction

W Operator training

) Stationary or portable

8 Local parts inventory

I Full line of Hotsy accessories

B Fuel, detergent & labor savings

B Hotsy detergents for all applications

W Quality warranty program

Competitively Priced For The Best Value For Your Dollar Now
- . And Great Trade-lix Valie: 5.7, 10 Years. From Now.
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Hotsy's high-powered. hot-water, high-pressure
washers designed for heavy-duty equipment and "‘off-
the-road'’ cleaning.

B 80% of Hotsy serlis — components, cnassis. saiety con-
trols, coils, pumps — are manufaciured by Hotsy or built to
Hotsy design.

i Motor and water heaters perform prec:sely to Hotsy
specifications.

B High-pertormance Hawk
tripiex, pump deiivers 4
GPM at 2000 PSI.

B Hawk pump delivers
quiet, efficient operation,
with minimal vibration
and great durability.

I Hotsys are safe ana easy
to operate. Simple instructions are printed on the machine
as well as in the Operating Manual.

Ry Hotsy's trigger gun conserves and controls water flow.

I Adjustable safety temperature controiler lets you choose
different temperatures for different cleaning jobs.

W Operators can add detergent easily for a variety of
applications.

W Add these Hotsy accessories to heip clean faster,
easier and better: Adjustable spray-pattern nozzle...port-
able gear...extra hose lengths...hose reels...wand exten-
sions...quick coupiers...downstream detergent injector...
wet sandblaster...rotating brush...foam applicator...and
many, many more.

i Hotsys perform best
with Hotsy detergents...
formulated for Hotsys, by
Hotsy, 1o be fast-acting,
thorough cleaners.

I Hotsy detergents are
highly concentrated and
economical to use...a
littte Hotsy detergent goes
a long, long way.

I Exclusive Advanced
Formuia HCC additives
in Hotsy detergents
continuously clean the
lime and soap buildups
in your machine caused
by other brands of chemical or hard water in your
machine...reducing wear, tear and gowntime.

‘B There's a wide variety of Hotsy detergents for a wide
variety of cleaning jobs and they’re all formulated for high-
temperature. high-pressure cleaning.

i Available in a variety of packages to meet your needs.
Hotsy detergents are safe...biodegracable. USDA
approved and most have Canadian Agricuiture approval.

8 Hotsys are versatile, handling dozens of cleaning
chores you haven't even thought of! We'll prove it with
a FREE DEMO on site, at your place of business. Your
Hotsy Man will aiso help you choose the Hotsy

accessories and Hotsy detergents that are best for you.

Ask for a FREE DEMO today!

.77 4

"THE HOTSY CORPORATION

21 Invemess Way East, Englewood. Colorado 80112.5796
(303) 792-5200 « TWX 910/935-0792 « FAX 303/792-0547

AutncaIED
SALES. DETERGENT &
SERWVICE CENTER

304908-8 Primeg 1 USA SHechve VB9 Suoerseces 381908.2 38T
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T 1-phase. 230V. elecinc moter: oil fireg water heater. smo-
. png wesgnt. 520 ibs.

- - -phase, 230V. siectnc motor: LPgas-fired water (natural
gas opoonal); SppIng wesgnt, 490 ids.

1phase. 230V, slectnc motor. od-fired walsr heamr, CSA
Approved: SMpDng wegnt, 525 is.

1phase. 220V. electnc motor. LP Gas-fired water heater
(natural gas optional); CSA Aporoved: SODING wegnt,
495 ibs.

stpping wegne, 505 ibs.

3-phase, 2087230V, eleccnic motor; LP-gas-firec water
heater; stupping weight, 461 ibs.

3ghase. 440V, electnic momor: ol-fired water hemar; shwo-
ing weight, 520 ibe.

Jphase, 440V, slectnc motor; LP wamr heaser
(natural gas opuonal); ShpoNg wewgnt, 475 R
3phase, 208/230V, electnc momr; oi-fired waler heater,
CSA Approved; shipping wengnt, 510 s,

" 3phase, 208230V, electric motor; LP-gas-fred water
heater (natural gas opnional); CSA Approved: shupping
-mgm,lwlbs.

4 GPM (151 lpm), 240 GPH (908 4 Iph)

™8I0, som.mmamomm
" rated; DUISt DreSSUre iS a1 i8ast 4 tMes WONONG PrEsSUNe;
ol and chemical resistant. Swivel fittings both ends.

: Hm sheet mqlo-m 'ﬂmo
High-gloss. baked enemal. =~ -
“L4S® (1143 cm); W-18° (45.72 cm); H-48° (121.92 om).

Cover Photo: Hotsy Model 950

HOTSY EQUIPMENT CO.

1900 Oakcrest Ave.
Roseville, MN 55113
(612} 536 4779
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Washer/Dryers

Paying for themseives in only a few months. sheet metal

washer dryers from CLEANOMAT increase your productivity,

elirfffmate costly hanawork, and reduce your labor and handling
costs. They have proven themselves ideal for sheet metai
fabricators. stampers, and fine blankers by removing oil,
grease, anc grinding grit as well as providing rust protection
for stored or shipped parts. In addition, it also reduces wear
on dies and other forming equipment. For additional cost
savings, plastic spheres are provided for use within the tank
to reduce evaporation of the cleaner and lower energy
consumption.

Abie to handie stock up to ¥1e” thick with a minimum length
of 42", CLEANOMAT washer/dryers simultaneously clean and
rustproof both sides of materials up to 60" wide. They feature
pumps from 1.5 to 7.0 horsepower depending on the model
selected.

With its adjustable conveyor speed, the CLEANOMAT washer/
dryer provides stability in your production operations. It can be
regulated to interface smoothly with the wide belt sanders on
the market today removing bottlenecks due to temporary help
shortages. That means you get reliable production rates day
after day.

For information about machines capable of washing and drying
three dimensional parts or other custom applications, contact
the factory.

OPTIONS

Some optional features available with the CLEANOMAT
washer/dryers include:

e Automatic liquid level control.
e Adjustable thickness control for materials up to 34" thick.

e 208-240 voit, 440-480 volt 3-phase, 575 volt 3-phase, or SO
cycle wiring.

e J.|.C. electricals with fuse disconnect.

e DMI-100 cleaning concentrate (S gallons included with
each machine).

Air knife provides
drying capability.

\

Chain drive design assures
trouble-free operation with .
limited number of moving p
that can wear out.

Visible pressure gauge.

Washer/Dryer Capacity Dimensions
Model No. (Width) . Length Width Height
CLHA-18 18" 76" 58~ -
CLHA-24 247 76° 58” 48"
CLHA-36 | 36” 76 60" 48"
CLHA-42 42" 76" 64° 48"
CLHA-52 52 86" 64" 547
CLHA-60 60" 96" 76" 60"

.
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| low voitage operator controls.

 Heater running light for safe, —
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-~ economical operation.

-
Ball vaive tor adjusting spr:
pressure.

Stainiess steel hic
pump to remove &
contaminants.



Variabie soeec conveyor (0 adjust
to your proguction needs.

Biodegracaole. EPA approved High pressure spray wash area.
cleaning concentrate for oil and
contaminant removail.

DO0-watt heater with

- mostat. Emergency shut-oft switches for

operator satety.

Soiution ievel gauge for easy
maintenance.

Adjustabie conveyor
height—-from 29" to 39~
trom the floor.

*

Large capacity tank for heavy duty
applications.

Free-wheeiing casters ailow Convenient bag-type filter system
compiete portabiiity within eliminates need for frequent
your plant. cleaning of the tank.



Dryers

Designed for use in a wet sanding operation, the siarg-alone
CLEANOMAT dryer features adjustable input he:cht. a
variable speed motor, and three sets of polyurethane
squeegee rollers and an air knife to remove surface moisiure.
it is constructed of heavy gauge steel

and features either 240 or 480 voit 3-phase power.
Optional J.I.C. wiring is also available.

For inférmation about machines capable of custom
applications, contact the factory.

Dryer Capacity Dimensions
Model No. (Width) Length Wwidth Height
FS5A-25 25" r 33 3871041
FSA-37 37 r 45° 3804t
FSA-42 4 T 50" 381041
FSA-52 52 37 60" 38 w041’

Parts

Shouid replacement parts be
needed for any of your
CLEANOMAT washer/dryers or
stand-alone dryers, a large parts
inventory is maintained for nextday
air shipment to your facility.
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EASY START-UP,

INSTANT STEAM. AND FLEXIBLE
Princioie comconen:s .ncluce 2
¢ detergen: lank. an .2 gas sotie. and a
- direct-fire¢ sieam gun -— all mounted on
. 2 two-wheei hang :ruck.To operate. you
. iimply hook up an cutside source of
| compressed air anc water, agjust
i flow-control vaives. push the ignitor

HOW IT WORKS
Compressed air is mixed with LP gasina
regulator assembly on the hand truck.
The resulting fuel mixture is fed into the
combustion chambper of the steam gun.
The piezoelectric ignitor is activated by a
pushbutton locatea on the gun.
Detergent, whicn 1s located in a con-
tainer on the handa truck, is dispensed
into the gun through 2 pressurized
system. Water flows (from a water
connection or garcen hose) under its
own pressure ¢ provide cooling of the
, ' gun's comoustion chamoer. The cooling
. -ater is then injectea at the down-stream
 ad of the compustion chamber, where it
f turns into steam. These design features,

; coupled with UL-aporoved fuel com-

[ ponents anc no exocsed flame, give the

|  system many acvantages over other
types of steam cleaners.

i‘-_ S '.-r P~ W
o .-.._-n;,—nﬁ-i‘— ™Y

bution on the gun, and you're procucing
low-pressure. high-velocity steam that
removes grease. grime, ang other
incusirial and automotive contaminants.

NO MOVING PARTS
With no steam coil, motor, pump, or other
moving pars, there's aimost nothing to
go wrong with Steam Jet. It requires no

AL P 0O T TN, TN AR T

'3-’

Water Air

EASY TO USE
Steamn Jet is so simple that unskilled
operators can handle it. All controis —
ignition button and flow-controt vaives for
air/gas mixture, water, and detergent —
are located on the gun. The unit is
labeled with instructions for operation.

STANDARD EQUIPMENT
Hand truck assembly with wheels;
detergent tank; hose assembly that
includes fuel/air mixture, water, and
detergent hoses in a ribbed, protective
conduit, DOT-approved propane tank;
POL valve/hose (with excess flow
protection) that connects propane bottie
to regulator; manifold with gauges and
reguiators for both air and gas, water
pressure gauge assembly; piezoelectric
ignitor and spark piug with push-button
start; and stainless steel gun.

batery cr electricity. Maintenance
consisis of cccasionally redlacing the
sparx 2iug anc ughtening fittings.

The prassurized detergent system
aliows the usar t0 presoak equipment
being cleanec. emuisifying the grease
before steaming.

Detergent

Water. air. and gas regulator assembly
mouniec on hand truck.



STEAM CLEAN
CLEANING SOLUTION

TEAM CLEAN (-89 cleaning
‘ution is highly effeenve for
leral-purpose steam cleaning
nen oil, grease, or dirt are
‘esent. The solution is specially
rmuiated for effective operation
ith the Steam Jet system. The
ymbination of heat and high-
:locity makes detergent
stion highly efficient and
sonomical — the perfect
ymbination for most steam-
eaning requiremaents.

ACCESSORIES

1@ PIGGYBACK OPTION adds a
:cond detergent tank, allowing

e flexibility of switching between
‘0 different chemicals with the
rn of one lever.

Pig5ycack opucn.

TEAM JET BROOM OPTION with
" stainiess steel tube is available
r @asy cleaning of floors, walls,

1d other flat surfaces.

ATER PRESSURE BOOSTER

VP (110 volts) will boost

.scure approximately 10 pounds
‘er incoming pressure.

Wszrsr oress.Lre Scosier pume.

Stearm ;er creem soucn

™
AUTHORIZED
DISTRIBUTOR

STEAM JET CORPORATION
3731 Northcrest Road ONE-YEAR WARRANTY
Atlanta, GA 30340
Phone 404-452-0001 It used in accordance with

manutacturer’s instrucuens. he

compiete Steam Jet s warrantec fer

one year against cefec:s in maternai

) and workmansnip. Any other

expresseg or implied warrantes are

exclucec. Warranty coes nct apoly 0

any unit damageg by acsicent.

§  mususe. or negiigence. anc 30es Nct

1 incluce liapility for consecuenual
damages. See Warranty Cara for

&3 STEAM JET details.

Made in America

Distributors in principal cities.

\
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g and Processing Equipment

A

MAGNA L7 328ies
Avadabie i =50 M MALLL
=} MALH. =5 MALLL
3 Handles ioad L.l})d('i(lg‘\
up o L s,

3 Available wrmitid stecl.
A staindess steed or 3o
stinless steel.

2 Heuated via s, cleane
O st

2 U nheated models also
available.

8 Agicating plutorn s S
cintlever supported D
from outside the tank. Do
B DIAL-A-STROKRE™
control paned features
tinger tip control and
selection of 3 ditterent
stroke lengths.

8 AGITATESOAR
countrol allows optional
modes.

The effecuve metrhcd of ciegning used in m Cieans all surfaces, including blind hc 2s anc
Magnus equioment is mechanical agitation. deep recesses, at each vertical motic~ of ihe
This meince 's simply effecuve: he ecuicment agitation cycle.

c cé He] gdown ir therr crezming ' ; ; :
;%?:t?gns‘j"?i = r:SEOL‘ "f‘gs ::,"{_,,.r,..‘;e. ceamne m Cieans automatically, freeing employess icr
- S TIES ST e MES e other production. Simply load and uniczga.

the dirt frcm sCilec J&rs.

®m Use for cieaning. Cegraasing. Cecarcenizng
~

m Cieans all materials in either basket icz2s or. if
bulky sized, cleans individually.

m Cleans using most types of cleaning
compounds and surface preparation c-2micz:s

Alternative to Vapor Degreasers m Roiler conveyors can connect individLz. urits
for production sequences.

m Pneumatically powered, eliminating the ~eec ‘c
g'ectric motors.

“%

StnooiNg. SrESCralizing. Suencrming. SiCK.m¢

anc crciestive Zo8ing



Maximum height of
vertical agitation

Tank S—————

Basket
Soiled parts
Cleaning solution

Movement of
cleaning solution

- Maximum depth of
vertical agitation

-.~ LIF SERIES

=7 ALNH. =06 ALNH.
Foandles load capaci-
< o 2200 Ibs.
o \saalable momidd
“ho S0 statless stecd
S0 stamless steel.
3o leated with gas. clec-
CaGF steam
Unhcated models also
~ouiable
single control for up.

-

[

st and agitate modes.

1 Sclection of
ree sepanite stroke
azaths. ‘

>

MIg! 2
\\.‘
Maodes
Mode:

- & .

ties uyg:
a A\
Or st
8 Heor
ciedtrn
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The Principle of

Mechanical Agitation

Magnus equipment uses
mechanical agitation for
metai surtace
preparanon. Soiied
luads are secured on a
plattorm or m a hasket.
The proper speed and
cvcle tor agitauon is
seiected. The load is
then mechamicails
agrtated, swirhing
Ceaning solunon tw all
suriaces. unnl the load
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Magnus Ancillary Equipment

CYCLONIC FILTER
The Magnus Cyclonic
Filter System is a selt-
contained unit which
will remove up to 98%
of most suspended solids,
down to 5 microns.
from both aqueous and
solvent cleaning
solutions. Available in:
240V/3ph/60Hz
480V/3ph/60 Hz

OIL SKIMMER

The Magnus Oil Skim-
mer is a sclf-contained
unit designed to effec-
tively remove tloating oils
and scum from the solu-
ton surface of cleaning
tanks.

Available in Model H and
Model XH.

B Maximum capacity for
Model H:

Steel parts - 1,000 lbs.
Aluminum parts - 327 |bs.
B Maximum capacity for
Model XH:

Steel parts - 2.200 Ibs.
Aluminum parts - 718 Ibs.
B Both modeis

available in:
120V/240V/1 ph/60Hz
240V/480V/3ph/60Hz

RINSE BOOTH

The Magnus Rinse
Booth is 2 manual
air/water pressure rins-
ing svstem. All Rinse
Booths are equipped
with the Hydro Air Rin-
ser. Availabie in Model
60 and Model 84.

LOAD LIF

The Maguus Load Lit
accepts basketed work
from a plant convevor
svstem and discharges ai
a height as low as 6 3/4~
and as high as 43 7/8".
Available to match the
MALH SERIES of
cleaning machines.

Magnus Equipment Options and Accessories
Availabie for the MAGNA LIF, AJA LIF, and the MIJI LIF series.

Parts baskets for each size machine.

‘m Roller platform (instead of grate piatform).

machines.

Connecting sections of roller conveyor- between

Load and unload sections of rolier platforms.

Seven day heat programmer. (Not available on

MIJ! LIF SR with electric heat).

For more information, calil our toll free number:

1-800-328-9745

100.0200/0188

8 Automatic cycle timer. (Not available on
MIJI LIF SR unless equipped with a

stroke selector).

m Heater Guardian for electric heated machines.

In addition to these equipment features, Magnus
equipment insures quality performance and long
service life plus the Man-Gill promise of reliability

and dedicated service.

MaN-GILI
creMical
A 23000 St. Clair Ave.

Cievelang. OH 44117
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Modern Parts Washing Systems
and the Environment

Heaith, safety and environmental reguiations are
redefining the workplace. It's a sign of the times
and a signa! to all progressive thinking manutac-
turers and rebuilders. Toxic chemicals and hazard-
ous waste must be eliminated. And the sooner the
better.

Ot major concern are traditional vapor degreasing
and cleaning solvents. The potential health effects
and ecological consequences of these toxic solvents
are well documented in EPA, medical and scientific
studies.

Ramco has manufactured washers and degreasers
for over 60 years. At Ramco we are in the business of
finding and creating safe soiutions for the future.
Our goal is to provide the best possibie parts wash-
ing systents for our customers. We believe that
personal health, safety and the environment come
first and there can be no compromise or question
when it comes to safeguarding these areas. Qur
modern parts washing systems are designed to use
mild biodegradable cleaning agents and still meet
demanding cleanliness specifications. They can
replace existing toxic soivent degreasers and
achieve equal to or better results in most
applications.

Migi-Kleen
The “Innovative Parts Washer”

Migi-Kieen is an immersion parts washer designed
for the removal of oils, chips, and dirt from a wide
range of components. It accomplishes this using a
simple and rugged pneumaticailly powered recipro-
cating piattorm. The immersion chamber is buiilt to
adapt a variety of auxiliary items, as required by the
application, to heighten the chemical and/or
mechanical activity of the cleaning solution.

d 2 Flip- a switch
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Typical Applications

» Removal of iubricants and chips from machined
components, castings and housings.

« Cleaning prior to welding, deburring, blasting,
phosphating or assembily.

& General washing for maintenance, rework and/or
remanufacturing.

& Carbon, rust, ink, and paint removal.

Easy to Operate

Migi-Kleen does the dirty work. It completely elimin-
ates the need to clean parts by hand. The transport
elevator automatically processes the work. Labor is
saved for more skillful operations.

1. The operator loads contaminated parts or
basket(s) of parts onto the sturdy transport elevator.

2 Flip a switch, the elevator automatically lowers
the work into the immersion chamber and recipro-
cates, up and down, up to 240 strokes per minute.

3. Vigorous mechanical agitation swishes solution
against all surfaces, in and around holes and
recesses. Stubborn contaminants are washed away
with complete ease and without hand labor. The
operator returns at his/her convenience, flips the
switch and the transport elevator rises to the original
loading position.

Ideal for Cellular Cleaning

Migi-Kleens take up a minimum of floor space and
accommodate a wide assortment of component
sizes and configurations. Furthermore, a broad
spectrum of cleanliness leveis can be satisfied. Start-
ing with the basic modular system you can integrate
additional agitation apparatus and/or effluent
controls to meet your requirements. From general
washing to precision cleaning, Migi-Kleen does it all.




ler Turbo Combinations

issortment of “bath conditioning” apparatus can be added
1e¢ basic system. Turbuiating systems use high volume
ps and closed looppd manifolds with multiple solution
tors directed at the work zone. They provide an even flow
irbulance over, under, around and through components.
accelerates the cieaning time and improves overall
tiveness in washing and/or rinsing.
r turbo combinations include a high performance filtration
in line with the turbulator to remove suspended
nulate. Single and dual housing systems with mesh,

cartridge or bag filter elements are standard. Low micron and
absolute filtration systems are readily available.

Compact oll removal systems use several types of oleophilic
beits, relative to the application, for skimming tramp oil that
rises to the surface. Built-in and stand alone units are available
depending on the quantity of oil to be removed and degree of
cleanliness required.

Migi-Kieen effluent control systems actuaily ciean the solution
whiie the soiution cleans your parts.

-

ve semi-automatic cleaning line has pre-wash, rinse, ultrasonic wash, rinse, and rust inhibitor stages.



Ultrasonic Migi-Kleens

integrating the basic reciprocating platform with Ramco High
Intensity Ultrasonics (see Catalog 300) produces a unique dual
mode washing station. Multiple transducerized enclosures
(immersibles) positioned within the immersion chamber are
driven by powerful solid state generators. Each generator is
independently wired to a specific immersibie. A remote mobile
pedestal is provided for stacking, protecting, and energizing
the generators.

The system creates an intense mMicroscopic scrubbing action
and a significant boost in chemical activity. it can penetrate
recessed areas of intricately shaped components to loosen
fine and tenacious contamination.

Variable preset timers are used to control each cycle with
ultrasonic cleaning followed by agitation washing. A selector
switch is included for semi-automatic (independent ultrasonic
and agitation) of automatic (cascading) modes. Additional
standard features include efectric heating system, insulation
package, and digital indicating temperature controlter.

Ultrasonic Migi-Kleens are very effective when used in
applications with demanding cleanliness specifications.

Migi-Kleens are Expandable

Due to their compact modular design. Migi-Kieens can grow to
meet your changing requirements. You can budget according
to your current neecs adding features and/or stations it and
when required. For example, a basic wash system can be
retrofit with turbo filter to increase productivity or a rinsing
station acded to improve cleanliness. As specifications nghten
your system can agapt. Migi-Kleens can be placed side by side
without the use Of connecting sections. This significantly
reduces floor space requirements. Elevator piatforms can be
equipped with roller conveyor sections to faciitate manual
transfer from s:ation to siation.

Fully automated systems incorporate a versatile power feed
conveyor and a microprocessor controiied arive mechanism.
The cleaning system consists of individual Migi-Kleen stations
equipped with agitauon apparatus and efftuent controls as
required. The tfeed system automatcally spaces inbound
baskets. The drive mechamism smoothly, accurately and
simuitaneousty transters multivle baskers trom station to
station. Aytomatic covers open/ciose in sequence with the
programmec cycle.

Migi-Kleen Dryers

These compact stainless steel dryers are fully insulate:
designed for batch loading after washing or rinsing.
system uses forced hot air directed around and bet
components. The standard Migi-Kleen transport ele
facilitates loading and unloading of the drying chamber
gently oscillates the work throughout the cycle. This enh;
the processes by jogging oft droplets and constantly char
air tlow patterns within the chamber. Standard features ini
automatic timing and digital indicating temperature contr




Migi-Kleen includes
the following
standard features:

1.

our @ op

Heavy gauge steel construction with
fiange up solution drip iip.

Sturdy transport elevator with no
internal bearings.

Hinged spiash guard cover with fusibie
safety link.

Satety guard to enclose moving pans.
Air line filter, regulator, ang lubricator.
Single switch control.

Optional features to enhance
enhance efficiency and
overall cleanliness:

7

Compact oil removal unit skims off
tramp Oil that rises to the surtace.
Electric heating system provices
rapid heat-up and controlled sotution
temperatures up to 250°F.

Preset timer precisely controls overall
cleaning cycles.

Exciusive Migi-Kleen
dynamic flow
combinations

to significantly improve
cleaning performance:

10. Standard reciprocating platform
proviges vigorous mechanical
agitaton up to 240 strokes per
minute.

'?. Dual stroke control — rapidly
reciprocating short stroke for
general cieaning or iong stroke, in
ang out of solution, tor flushing blind
holes.

12. Turbulation manifoids with multipte

injectors directed precisely at the

work zone distribute a high volume
flow of solution over, under, around
and through components.

(03]




Specifications

Tank Gauge.

Tank Insige: { Ga 12 Ga.
Length A 30" 36" 48" Shioping Weigat: ! ‘ |
wigtn B 22" 25: 26: Pounas ‘210 £50 ! 490 !
Heignt C 21" 27 27 Basxer. f K |

Dipping Space: Dimensions: ' l i
Length D 29" 34" 46" Insidge Dimensions: | !
width € 18 21" 21 Lengtn 24" 30" i 424" |
Height F 13" 18~ 18" wiagin 13%” P [ At !

Heignt 6" . 8~ | & !

Overstl Tank: -
Lengtn G a3 19~ 51 Heating Daza: (4) \ i
wigth 23%" 28" 28~ Electricity KW ©9KW oKW
Height J 31~ 3g" 16" 240-1-80 26 amps. 37.5 amps | 37.5 amps

240-3-50 1144 amps . 21.5 amps | 21.5 amos

Overatl Machine: 480-3-60 {72 amps ' 11 amps | 11 amos
Length G a3~ k< ot 51° Average heat up ume
width L 28%" 34~ 34~ from room temperature
Height M 57" 68" 68~ 1o 180°F. 2nours | 3 nhours 4 nours

Work Platform: Service Faciltues:

Length D 29" 34%" 46%" Drain Vaive 1 1 1™
width E 18~ 21" 21" Overtiow 1" ™ 1
Air Iniet A %" A

Rolier Platform: Water Iniet % %" ¥~
Total Length D 28" 3¢~ 46" Air Supply 30-125 ps1 | 30-125 psi | 30-125 psi
Roller wigth E 17 21" 21" Air Consumption |2to 4 CFM! 310 SCFM | 3to 5 CFM

Solution Level: Agitation Data:

{(above tank bottom) Stroke Length 2" to 4" - -—

Height N 16~ 22" 22" Short Stroke - 2" to 4~ 2" o &4~
. . Long Stroke -— 5" to 9" 5" to 9~

Liquia Capacity: Up and cown 4010 240 | 40 to 240 | 40 t0 240
Gallons 40 % 120 motions per minute - {snon stroke)| (snon stroxe)

Load Capacity: 30t 70 30to 70

: 150 Ibs. 150 Ibs. 150 Ibs. (long stroke) | (long stroke)

Options

Saskets

Roller conveyors (ioad,
untoad, piattorm)

Automanc cycle imer

Seven day program timer
Digital ingicating
temperature controiler

Automatic covers
Heating systems (electric,
steam, gas)

Notes
1.

NP taw P

8. Filtration systems (low and

nigh voiume, absoiute)

8. Turdbuiating systems
10. Oil removal systems
11. Filter turbo combingtions
12 Tumbpling trunion fixture
13. Ventilation ducts and

14. Ringing units

compiste exnaust systems

The engineenng datz above are typical and may vary with air
pressure. weight 10ad. and part contiguration.
2 Ail tanks, covers. Daskets, roller conveyor sections. steam coiis, gas
coils, turbulation manmifotds, pumps. Diping. filter Nousings. ventilation
Gucts anc Diowers are available in Carbon steel Or stainiess steel

construction.

1 €Electric neating units include fully immersec stainiess steel sheatned
siements. MK-30 heating system includes tNermostatic control with off
pasition. ingicaung prot ight. anc six foot ine core. MK-36 and MK-48
neating svsiems incluge thermOstatic CoNtrol with off posinon. master
control pane! with 110 voit step cown transformer, on/off control
switches and ingicating pilot hghts. -

4 insulation package inCluded on heated modeis MK-36 and MK-48
osuonal on heatec mocel MK-30.

(v

Otner stancarg agianng pans washers (with |02C capacities upd 10

2000 pounds) and turdulating pams washers (with unhmited load
caoacities) are availapie. Ask tor Catalog 200.
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TEL: 201-687-6700 FAX: 201-687-0653




CATALOG 200

FOR INDUSTRIAL APPLICATIONS
REQUIRING HIGH PERFORMANCE CLEANING

AJA-KLEEN SERIES
VECTDR SERIES

32 MONTGOMERY STREET
HILLSIDE. NEW JERSEY 07205
TEL 201-687-6700

TELEX 833231 RAMCO

FAX 201-687-0653



Introduzhion to
Rameo Parts
Washers

In selecting a parts washing system it is im-
portant to consider the size, shape, and
configuration of the parts themselves.
Massive weights, large surface areas,

- acute angles. occluded sections, and blind

holes can pose special problems, indepen-
dent of the contaminant to be removed or
the chemical cleaner to be used. Proper
cleaning of all parts can only result when
consideration has been given to these
physical variables.

Furthermore, there are several washing
methods available today. These are:

a. mechanical agitation
b. solution turbulation
c. cavitation and,

d. high pressure water.

Each method has a special set of cleaning
characteristics which can be used to soive
specific problems.

In this brochure we will address mechanical
agitation and solution turbuiation.

the facts about
mechanical agitation
and solution
turbulation

The simplest way of covering irregular sur-
faces and reaching intricacies and the in-
side of hollow forms with a cleaning solution
is by immersion. Agitation of the work in
the solution or of the solution in and around
the work is @ means of accelerating the
cleaning action. With agitation the
mechanical force of the moving solution
keeps washing newly formed emuisions
and soaps away from surfaces while apply-
ing fresh chemical cleaning agents to the
newly exposed layers of dirt, thereby
speeding the entire action.

MECHANICAL AGITATION
Cleaning Charactenistics

1. complete immersion

2. recesse0 areas 1n CORtact with sgiuiion

3. parts moved ud and CIwa

4. vertical mouon swirls sdlunon aganst surfaces crssersing the
contaminants.

Thus 1§ the most common metnod of Balch washing Pars.

SOLUTION TURBULATION
Cleaning Charactensitcs

- 1. compiete ymmersion

2. 3l recessed areas in coNtact with soiynion

3: mgh velocity agrianon of solution argund ang througn the parts.
4. sheanng acuon SINDS away CONtamMINaNts from the surtaces.
Ramco Vector Washers are dssignec for cleamnq ogerations where
wioient SOlubon Movement 1S aesired. This s the preterred method for
UMMersIon Cieamng 0f Massive COMPORENtS of where BIICH loads are
roytinety very heavy.
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The Ramco Controlled Motion (CM) Aja-Kleen
System is enginesred for selective movement
of parts in the cleaning bath. By combining
variable iengths of stroke with variable speeds
of stroke an infinite number of motion combina-
tions can be created to handle many different
cleaning probiems.

Ramco Aja-Kleen Washers are without a doubt
the most rugged mechanical agitation systems
built. The tanks are made of heavy guage steel.
Structural channel is used for the elevator and
guide rails. The pneumatic system is extremely
reliable and durable yet very easy to operate
and maintain.

AN 4\.|i

FEATURES

Aja-Kleen Washers are engineered with the
end user in mind. This viewpaint is seen in the
many standard features and advancements de-
signed into each unit.

B RAMCO CONSTRUCTION

Each system is built using structural channel
with a minimum 3/16" (1/4 " on large models)
steel plate rear wall. Heavy duty guide rollers
are mounted in six critical locations to provide

- smooth, durable tracking and a jam proof ele-
vator. The outer tank lip is flanged and raised
to trap solution and minimize spillage onto ex-
terior walls. The interior cover is epoxy coated
to prevent rusting.

J.1.C.* CYLINDERS AND
PNEUMATIC COMPONENTS

Special ‘‘factory only'’ cylinders and com-
ponents can become a probiem in maintaining
your machine. Frequent ‘‘Maintenance Kits''
are required to keep you up and running. Ramco
uses only J.1.C. cylinders and components to
provide the highest reliability and broad inter-
changeability with the many standard brands
in the industry. Our design virtually eliminates
cylinder wear for years of trouble free service.

«3.1.C. — Jont Ingustnal Conterence. an esiadiished sourcs of
stangargs for pneumanic components.

E THE RAMCO PNEUMATIC

CIRCUIT

Built for reliability and versatility, the Ramco
pneumatic circuit is the best in the industry.
Speed and stroke controls are variable with
agitation speeds up to 400 strokes per
minute. An air filter, regulator and lubricator
is included” with every system. The.overall
simplicity in design makes maintenance an
easy job.

B AUTOMATIC OPENING/

CLOSING COVERS

Manual (counter-balanced or spring loaded)
covers can be left open causing loss of heat
and chemical as well as increasing the chances
of solution splashing out of the tank. Aja-Kleen
Washers include automatic opening/closing
covers on every unit to ensure cleaning safety
and economy.

B OTHER STANDARD

FEATURES

Aja-Kleen heated systems are fully insulat-
ed. They come with indicating temperature
controllers.

Every electrical panel has a 110 voit control cir-
cuit for safety. Included are indicating pilot
lights, heater on/oft controls, stand power
on/off controls, and split lead wiring for energy
savings. All electric heaters are stainless steel.



WORK BASKET TANK OVERALL AR CONSUMPTION

AJA-KLEEN | SPACE | DIMENSIONS | DIMENSIONS | DIMENSIONS | TANK HEATING LOAD capacrTy | SHIPPING
MODEL

alslcole|rFla|n|a|k|L|m|n|mimosjacimskinicun o | | oo

CM36 |33 ]25)|20 {32} 24 (12 36|36 |41 |52|46| 7829|165/ 50| 75| 15{ 19 | 6{ 12 | 5001000 | 750{ 130
CM48 | 45 |31 |20 (44|30 [12 (48| 42 |41 |66 52| 78 |29|255{ 65/100] 18| 22 | 12 | 24 | 500 {1000 [1000{ 175
CM60 |57 {3127 |56[30 |16 |60 44 |SO |78 54|95 |39{4a5|115{175] 36| 45 | 24 | 48 | 1000 | 2000 | 1350{ 240
CM72 |69 |37 )27 (68|35 |16 |72| 48 [SO |92 60| 95 |39 |585/160{240] 48| 60 | 24 | 48 | 1000 | 2000 | 1650| 325

NOTES

1. steam at 15 p.s.i., pounds per hour

2. gas cubc feet per hour

3. etectnc ialowatts

4, regular lcad

5. heavy duty load

6. 80 p.s.i. ar pressure required

7. other sizes available on request

1. filtration, cartridge type / 7. tusible safety link

2. filtration, cyclonic 8. load, platform, and unioad conveyors

3. oil skimmer overifow 9. stainless stee! construction

4. automatic oil removal system 10. automatic cycle timer

5. lip vent exhaust system 11. 7 day program timer

6. baskets 12. solution low level safety control
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Vector washers are enginesred specifically for
tough cleaning joos. Designed {or maintenance
shon environments these units provide intense
turbulance of massive volumes of solution.
which impacts against parts to scrub away
contamination. Meavy loads are no problem.
The tanks are made of heavy guage steel con-
struction. All units incorporate power operated
covers for easy handling.

Our Whirljet Agitation System is the most
dependable and versatile turbulating system
built. It uses top entry agitators to eliminate
any possibility of mechanical seal failure.

FEATURES

Made for tough jobs and tough environments
Vector Washers are designed with all these
standard features:

RAMCO WHIRLJET
AGITATION SYSTEM

Ramco Whirljet Agitators provide maximum
turbulance per horsepower. We achieve this
efficiency by accurately balancing RPM with
prop diameter to obtain optimum solution
turnover.

The Whirljet Agitation System is a definite
advancement over the old side entry
construction.

Whirljet Agitatars are top entrydesigned. The
motors and drive mechanisms are remote
and out of the solution area. Mechanical seal
failures and solution damage to motors are
compietely eliminated. The entire assembly
can be putled for maintenance without having
to drain the tank.

RAMCO CONSTRUCTION

Each Vector is fabricated of a minimum 10
gage stee! on smaller models and 1/4° steel
plate on farger models. The outer tank lip is
flanged and raised to form a solution trap to

Ve koWl e ) | )
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contain spillage within the cleaning area. The
cover is double pan constructed and epoxy in-
terior coated to prevent rusting. All heated
tanks are fully insulated, including the cover,
with a minimum 1% 7 fiberglass.

A sludge trap with removable sludge pan is
built into the bottom of each machine. The pan
can be removed for cleaning without having to
drain the tank.

POWER OPERATED COVERS

Each Vector comes standard with a heavy duty
pneumatically powered cover. An air filter,
regulator, lubricator is incorporated. The cover
is designed to swing 90 degrees. This allows
easy transter using an overhead crane. An in-
terlock with the Whirljet Agitation System
prevents operation if the cover is left in the
open position.

E@OTHER STANDARD

FEATURES

Vector heated systems come with an indicating
temperature controtler, a solution low level cut-
off, and a 7 day program timer. Every electrical
panel uses a 110 voit controf circuit for safety.
Included are indicating pilot lights, heater
on/off controls, stand power controls, and solit
load wiring for energy savings. All electric
heaters are stainless steei. Larger electrically
heated models incorporate top entry heaters
that can be removed for periodic maintenance
without having to drain the tank.
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WORK BASKET TANK OVERALL | TANK
VECTOR SPACE | DIMENSIONS | DIMENSIONS | DIMENSIONS | capacry|  HEATING MOTORS | SHIPPING
MODEL
Gal. | STM. | GAS | ELEC.]JAMPS | H.P. |AMPS |H.P. |AMPS | ibs. .
A|BIC|D|E|F|G|H|JIK]|L|M ™ 1z:m4msml“
vazt 48|34 |30 | 36| 24| 18| 76|48 | 51| 88|62| 87| 30 | 450|125 [160] 36} 45| 6| 10 | 10| 15 |1675] 250
va32 50|46 | 42 | 48 | 36 | 30 | 88|60 | 63 [100]74|111] 42 | 900] 225[220| e8| 60| 10] 15 |15 22 |23s0| 385
V633 8448 | 48 | 72 |42 | 36 |120| 72 | 70 [132 90 {128 @8 [1475{375|500] 81|10t 15| 22 20| 28 |3475] s60
VBss  |108 |60 | 60 | 96 | 48 | 48 [1a4| 78 |82 [156 |96 [142| 60 |2450| 625 |s00| 108|135 | 20| 28 |30 42 |es00] 875
NOTES

1. steam pounds per hour at 20 p.s.i.
2. gas cubic feet per hour
. slectnc kilowats
. reguiar turbulance

. 80 p.s.i. air pressure required for power cover

3
4
S. heavy duty turbulance
6
7

. other sizes avariable on request

#] VECTOR OPTIONAL
EQUIPMENT

1. filtration, cartridge type
2. filtration, cyclonic
3. oil skimmer overflow

4. automatic oil removal system

S. lip vent exhaust system
6. stainless steel construction

7. automatic transport elevator
8. programmed agitation cycle
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o ALzl AFFH AL
TO INDUSTRIAL CLZAMING

Ramco has manutactured industrial cleaning
equipment for over 53 years. Continued
research and service in the field has
developed Ramco's ‘‘complete approach’’ to
industrial cleaning. We have broadened our
product line to keep pace with changing tech-
nologies and requirements. No single
machine can do every job and in many cases
more than one type of machine is required in
order to achieve the proper resull.

At Ramco we develop integrated systems.
There are no shortcuts to the skill and ex-
perience required to properly design such a
system. Consultation, testing and engineering
are the key ingredients.

We start with your particular prablem gathering
complete intormation. Then we test various
equipment and, combinations of equipment
each with distinct cleaning characteristics.
Our test faciiities incorporate a complete line
of vapor degreasers, agitating washers, tur-
bulating washers, ultrasonic cleaners, spray
washers and high pressure water biast
machines. Qur engineers are trained to
evaluate all aspects of a cleaning problem
without bias toward any particular cteaning
method. The result is an integrated system
using standard components customized to
your particular needs.

Today Ramco's experience is devoted to
developing safe, dependable systems that
paralle! your cleaning requirements and shop
.environment. Man hours can be markedly
reduced using simple and effective equipment.
Productivity can be increased using integrated
systems. Environmental pollution can be con-
trolled with automated, efficient machines. In
many cases toxic chemicals can be replaced
using improved cleaning procedures.

Look to Ramco for solutions to your cleaning
problems.
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: GLENN ASSOCIATES, INC. Lo
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RO =1 Pine Tree Road . L
HEREFORD, PENNSYLVANIA 18056 i -ﬁ':&-"&-w‘ P N L TIPS
' (215) 679-6250 ____ FAX (215) 541-0109 _° T e

e HIGH PERFORMANCE ECONOM SAFETY & CONVENIENCE
e USES WATER-BASED, RECIRCULATED CLEANING SOLUTION

e REPLACES SOLVENT CLEANING VAPOUR DEGREASING 'SOAK
TANK & AGITATED TANK CLEANING STEAM CLEANING & HAND

‘.I (4]

CLEANING.
MANUFACTURING PROCECO INDUSTRIAL MACHINERY LTD.  TeL: (s14) 527.1333
PLANTS: 1243 DORION ST., MONTREAL, QUE., CANADA H2K 4A2 - FAX: (514) 527-.5404
TELEX: 055-62262
PROCECO INC. TEL.: (904) 355-2888

1020 EAST 8th ST., JACKSONVILLE, FLORIDA, USA 32206 - FAX: {904} 359-0910



JPTIONAL

’ day timer to program
;olution heating
behindg control panel)

Entire machine is Zxhaust biower
tabricated of 3/16"
steel plate. welded insice

and outside

L

Satery
door latch

Joor safety limit switeh

TIONAL

Tweive 33" steel noZzies

diameter orifice
Fully adjustacie

Locking pin holcs

door in open
position

Steel iabyrinth door seais

nse timer
Zmergency stop

Nash timer

JVERFLOW
% OPTIONAL
Sresh water
*inse outiet

3
KR

( [ SR NPT SRS |

Submerged wet end pump
1as no bearings or shaft
seals beiow soiution level
ind no lubrication point

Zlectric heater -

P

femperature iﬁdicator

Thermostat

“rain vaive

TJONAL
.«omatic diverter
saffle returns wash

iolution to tank and
inse water to drain

Jil skimmer, dam and vaive

" Cleaning solution
is strainec and
recirculated to
minimize pollution

with 1°° polyurethane. covered

|

i

' Door s mounted on turntabile
: / support column which
|

pivots on bail
bearings

optional

ower turmntabte
. drive by gear
*T-ZIErC motor:

Tank clean-out
cover with locking

~= handles.
Stainiess steel
. sCreen tray
" just below,

Pup hole for
inspection of
solution level

For energy conservation. machine is insulated

with 16 gauge

stee! sheet and finished with two component

epoxy coating.




Typical Automotiye A Few Industrial
Cleaning Operations: Cleaning Applications:

Automotive Transmision Prior to Rebuwiiding

- —— . o o— .-

- el . e - ——- i - . e a——

3 Unit Head Rack {Optional)
Fully Loaded with Engine Heads

Forged Parts. Removal ot Lapping Compound

————gp— T e e emes e ——————— - = - c—
"L

Engine Block Before Reduiiding or after Macn:ning Macnine Parms. De-Oning & Rust tnriditing

¢ - - —

Canaagian tngustnat Design RD 1981
U.S. Design Patent Penaing.



TYPHOON® - MINI - MODEL SELECTIOM

) CHOOSE ANY COMBINATION TO SUIT YOUR REQUIREMENTS.
= SAMPLE MODEL NUMBER

MINI 26 —36 -G —1000—C —2—RD

TURANTASLE | MAXIMUM MODE OF TURNTABLE Q CENTER . RECIACULATING SSZ3HWWATER
DIAMETER | WORK HEIGHT | =20 ! = - A o i ER
IN INCHES® | IN INCHES" HEATING CAPACITY Lss. NOZZLZ PIPE . STAGES RIN3E
—————————— —
26 I 36 E = eLECTRIC | 1000 C =ves | 1 ONE R = et
| 3R,
48 G = Gas ! 1' | RD
4 | 60 S=sreav | 2000 | —=no | 27wo _
SPECIFY ] ‘
' 72 PRESSURE | voib
Model 26-36 40-36 | Model 26-36 40-36
Turnabie diameter ................. Inches 26 40 Electric heater ..........c..cc.occuveeeen. Kw 12 24
Maximum work height ........... inches 36 36 or Gas (Nat. Gas or Propane)...BTU H | 180,000 | 180,000
Maximum load .........coeeeevvveennnnnen Lbs. 1000 1000 Depth overall .........ccoovvvicvneereriereeenns 63" 78"
Maximum load (optional) .......... Lbs. —_— 2000 Width overall ........cccoeeviiiiiriceeecene 55" 82"
Soiution-tank capacity ......... uUs Gal. 130 350 Height overall ................... (36” high) 80~ 89"
With recirculating rinse (optional): Weight .....cccceveveennes (367 high) Lbs. 2300 4500
Solution tank ..........ccceeieiiiiiniiccnens 128 325 Loading height above fioor .............. 32" 42"
RiNge tank .....ccccveeeereceiiicnnnnrenieceninnens 90 190
Pump capacity .... US GPM/60 PSI | 115 17s | POWER REQUIREMENTS: SPECIFY
PUMD MOtOr WaSH ....ccveveereererivensenans 7'4HP 10HP | 230V or460V or S75V 3 pnase: 60 cy ‘
Pump motor rinse (optional) ............ 7vHP | 7HP | For Electnically Heated Machine . KW 21 36
" .| Exhaust blower MOtOF ..........ceerne... SHP 5HP | For Gas Heated Machine ......... Kwil- 8 12 "
Turntable dnve motor ...........cccu.... SHP .SHP 2
1
o o T o R T e PR O e, Sy E z

»POWERSUPPLY 575Vf460/8013 PHASEISO I:Zy
o o o,

-Kq.::' AlTe

1) AUTOMATIC SOLUTION LEVEL CONTROL
CONSISTING OF SS FLOAT, FLOAT SWITCH AND
SOLENOID VALVE 5t = R et as fe. S s

2) PRESSURE/FLOW CONTROL VALVE PLUS GAUGE=< =
3) FORCED DRAFT EXHAUST.FAN WITH CYCLE TIMER 25> i
4) SLUDGE BAFFLE ‘SworaiSaimsteemting i npnsy ~"r.=12) “SIDE. ACCESS DOOR::"

5) JIC WIRING .Ceas ;a‘:;f* LT b e v 13). CYCLE.FINISHED SIGNAL'.UGHT oa .HORN -
6) MEDIUM DUTY PARTS.BASI bR h;l‘zai%'f‘#ﬁggurﬂsm RACK FOR ENGINE-HEADS #5715 50%
26" DIA. X 8" HIGH WITH INNER BASKEI"AND Lp AT e

7) MEDIUM DUTY PARTS BASKET ... = 2.
40" DIA. x 8" HIGH WITH INNER BASKET AND LID

WARRANTY

PROCECO warrants each machine manufactured (o be free from defects in matenals, parts and workmanship under normal use and
service. such obliganon under this warranty being limited to making good at PROCECO's factory. any part or parts thereot wnich shail,
within one (1) year after snipping date to the onginal purchaser, be returned to PROCECO with transportation charges by customer and
which PROCECQ's examination shall disciose to its satisfaction to have been gefecave. The warrantys limited to 30 days on eiectnic
motors and other electncal components. Eiectnc heaters are not guaranteed. PROCECO does not accept any responsibility for con-
sequennal damages or losses caused by maifuncuon of the equipment.

Oesign ana are pect o L nooce.

\
————

GLENN ASSOCIATES, INC

|V

\RAS
g [ RD =1 Pine Tree Road

N '

HEREFORD, PENNSYLVANIA 18056
v (215) 679-6250 FAX (215) 541.0109



y “ © APPLICATIONS:
Clean & rinse
A (ALL PURPOSE)  Clean & rust inhibit

Remove oil &.chips
P t w h Phosphate & rinse
dris Wasner eexsury.
- 725 Mild steel or stainless steel construction
Single or double guillotine doors
Flow through or shuttle
4 wheel trolleys available for parts basket

Ideal for in-conveyor integration
Large chip basket included

OTHER OPTIONS:

Utilize two in series for multi-stage process,

Eliminate central cleaning
bring cleaning to work centers,

Flexible time cycles,
Robotics can be added,

SPECIFICATIONS:

Weight capacity: 300 Ibs.
Max. part size: 24" x 24" x 24"

Heated solution tank

. YaVa = TYPHOON
~ | ™= Parts Cleaner

" DESIGNERS & BUILDEHS OF INDUSTRIAL EQUIPMENT

T I

MANUFACTURING PROCECO INDUSTRIAL MACHINERY LTD. TEL: (514) 527-133:

PLANTS: 1243 DORION ST., MONTREAL, QUE., CANADA H2K 4A2 - FAX: (514) 527-540¢
- 055-62262

TES. INC. -ECO INC. TEL: (904) 355-288¢

GLENN ASSOCIA ST 8th ST., JACKSONVILLE, FLORIDA, USA 32206 - FAX: (904) 359-091¢

20 =1 Pne Tree Fcad
—gDEFSRD, PENNSYLYAMNIA 12238
216\ £79.5230 FAX (215) 5241.0109




BULLETIN N°

HEAVY DUTY POWER SPRAY WASHE

- ———————— 1. @ 8. ke W0 abmtem e e a e . e —

- - © e ewmegm. .o - e -

LA

Why consider e fast cleaning due to combined chemical, heat and mechanical scrubbing ac
4 7 of jets
2|:§;ae¥ . ideal as replacement for solvent degreasers

recirculation principle preserves chemical, heat and water .
eliminates waste disposal problem and in house environmental dlffxcultles
insulation of machine keeps heat losses at a minimum
automatic cycle timer permits operator to do other work while machlne doe:
the cleaning Tl

RD =1 Pine Tree Road ! >
HEREFORD, PENNSYLVANIA 18056 L
' (215) 679-6250 _ _ FAX (215) 541-0109 "7 —-WT W-; o

- ‘-f:_.—.:!"“ -
MANUFACTURING PROCECO INDUSTRIAL MACHl NERY LTD. '_
PLANTS: 1243 DORION ST., MONTREAL, QUE., CANADAHZK4A2- - (5W) 527-1335
TELEX: 055-62262  -..5osma™~ e Fi FAX: (514) 527-5404

PROCECO INC.
1020 EAST 8th ST., JACKSONVILLE, FLORIDA, USA 32206 - (904) 355.2888



INKPOT CLEANING WITH 2 STAGES SPRAY

THROUGH TURNTABLE CENTER

atihathia alid e

GLUE POT CLEANING AND RINSING

' DUTY DEGREASING

ALUMINUM = oy 4

ECAND.

"CLEANING OF ENGINE COMPONENTS ON

TYPHOON EXPRESS FOR CONVEYORIZED

PARTS FLOW. REQUEST BULLETIN 25

ING OF ENGINE PARTS ON HEAVY

RACK

[

- SPECIAL FIXTUR

~

. ——— e

PAATS PRICA

-
z

TE LARG

CLZAN — PHQSF=A

TUSITABLE ™VAWOON WITH



|
4
i
|
|
|

.1 ~S— (Nl S

) SPECIAL 2-STAGE MACHINE WITH EXTRA LARGE TANK CAPACITY. SPECIAL 2-.STAGE MACHINE WITH VACUUM DRYER FOR

ELECTRIC MOTORS/GENERATORS.

E REARVIEW.'SIDE 'ACCESS DOOR
I A T >
e )

"2-STAGE DIE CLEANING MACHINE 96° DiA.. 10.000 Ibs.
TURNTABLE. POWER DOOR

2-STAGE 2SARING WASFER LARGE TANKS WALX ON PLATECS




b TYPICAL INDUSTRIAL
APPLICATIONS INCLUDE:

1) REMOVING MACHINING CHIPS
2) DEOILING AND DEGREASING

3) PAINT STRIPPING =~

4) RUST PROOFING .= ~

5) RINSING ' .' :

. 6) PHOSPHATING P
PAINTING .. [~

T IYPIGAL RAILWAY 77
. APPLICATIONS INCLUDE:

3) ‘C.LEANING OF LOGOMOTIVE ™
- TRACTION MOTOR ARMATURES :
<7, ANDFRAMES .7 = i

" 4) CLEANING OF WATERPUMPS, - i
: BEARI{NGS B_EARING HOUSINGS '

" TYPICAL AUTOMOTIVE - -
- APPLICATIONS INCLUDE:

! 1) CLEANING OF AUTOMOT!VE
)
E
E
[
f

ENGINE BLOCKS, HEADS AND
COMPONENTS .. :
2) CLEANING OF TRANSMISSIONS B
3) CLEANING OF DIESEL ENGINE .
BLOCKS, HEADS AND COMPO-
NENTS
¢ 4) CLEANING OF AXLES, DIFFEREN-
¢ TIALS, DRIVE TRAINS, WHEELS
5) CLEANING OF GENERATORS,
ALTERNATORS, GOVERNORS,
STARTERS, WATER PUMPS,
BRAKES, CLUTCHES, ETC.

BT

L 4N

\im e an 1::-——.n A TUENTASLE

Compare outstandir

Satety Switch
Shuts off pump when door is open

o Tank and Cabinet fabricated
of %" or a" steel piate.
All weided construction

o One Inch Polyurethane
insuiation plus steel outer
shell, two component epoxy
finish

Fused Disconnect Switch
Only one power connection

required

Cycle Timers for wash, rinse
and exhaust

Push Button — Pilot Light
System On and Off

Turntable Power Jog with door
in open position tor easy
loading and unioading

Safety Dooriatch

Temperture Indicator

Thermostat for automatic
temperaturs control

il Skim
Overtiow Valve

j immersion element

Turntable Drive

& Automatic door lock in loading position



tures built into every TYPHOONZEZ-HD machine

Joor Seal is Steel Labyrinth
no gaskgts to wear)

\
N

Removable Cover Plate serves as
drain piate and clean out access

Out of view or not shown:

in Valve
-dSs Heating
cgorcea Air Gas Burner
firing :nto immersion tude. automatc flame suservision
Steam Meating
Sjatez2il. with solenoic steam valve anc steam 2o
Sioping Floor aesign for rapig draining
Sorcec Dratt Sxnaus: Slower

' e Door and Turniable both mounted on ball bearings
swing out together

Turntabie
Drive v/ith rolierchain

Chain slips when free rotation
of turntadie is blocked

\

T

1 Large Orifice V~Jet Nozzles
| Fully adjustable twin vertical row

- Typical use:
.. toreplace...

a. A VAPOR DEGREASER

b. HOT OR AGITATED
SOAK TANK

e c. STEAM CLEANER .

Air Inlet and Pneumatic
Control for Oscillating
Central Nozzie Pips.

Drip tray
keeps tioor dry and safe :I':.w'gonr{ml
Vaive and
Gauge
{Optional,
Seven Day not shown)
Programmable
Timer
Recirculating
rinse pump
and T.E.FC.

Fresh water
inlet with
Strainer and
Solenoid Vaive
tor rinse

and raoid
tilling of tank

Motor.

Auytomatic
jevel
control

T.E.EC. Motor
Proceco -~ Submersed wet end pump.
No seal or packing.

No tubrication reauired,



TYPFOON-HD MODEL SELECTION

CHOOSE ANY COMBINATION TO SUIT YOUR REQUIREMENTS ‘

Sample model number

TP - o -g”

=48

TURNTABLE | MAX. WORK NUMBER OF i
DIAMETER | HEIGHT MODE OF TURNTABLE | CENTER . RECIRCULATING : FRESH WATES
IN INCHES" | IN INCHES® | HEATING CAP. LBS* | NOZZLE PIPE STAGES 5 RINSE
i
= b 1
48 48 E = ELECTRIC 000 CO = OSCILLATING | - 1 R = RINSE WATER
60 60 DRAINING
2000 INTO TANK
72 72 G = GAS
- CT = THROUGH 2 RD = RINSE
84 84 5000 ELEJRNTABLE WATER
. NTER DIVERTED
96 96 = STEAM
S gpgcu:v 10,000 VOID = NO INTO SEWER
108 108 STEAM
PRESSURE VOID = NO AINSE :
120 120 20,000 :
AT ERaE SRuesir i SIS SR VS o R LT S i
ELSA\'IMLABLEON aso'ﬁssr ~:’—'2- = :ts '-# o LOWER suwbcsnvusovmo /3?

S n...,\_..‘ -r&a‘.y ‘zt,:te-i—-&::n_f};é‘;@’ L e i B I“ ‘-
: R 10)§EOADINC{BOQM I

}is,ovsa 220 i e o
1) MIRROR IMAGE 7=, Zoat

;:.”Qgﬂm' u.;ﬂ.“ Tt “f P
) 'AUTOMATIG'SOLUTION LEVEL:CONTRO 25.
. CONSISTING 'OF SS FLOAT FLOAT SWITCH'AND
~ SOLENOID VALVE . e EEL.CONSTRUCT
PRESSURE/FLOW CONTROL VALVE PLUS..GAUGE 13) 7-DAY TIMER 3725 = = IR
FORCED DRAFT EXHAUST AN WITH CYCTE TMER14) , STANLESS STEEL Nozzuss INSTEAD' OF MILD
* A ﬂa <¢.Z M

SLUDGE BAFFLE %3 ""_5*5,’&,{*‘&‘

.‘5' X e
JICWIRING BB S vE i »_..,,.,,35).PLANTAIR au.ow-os;: 3
INJECTOR EOR. RUST INHIEITOR -2 0 SR '—i e SIDEACCESSTDOORS:

7) MEDIUM DUT.TPARTS BASKEE. RS o - . ;
7 48%DIATX 8ZHIGH, WITH,INNER' BASK A DAEID 2. COWEILT 3

) HEAVY DUTY LOAD TRAY WITH LOAD BARTS -19)* INCREASED- PUMP PRESSURE FOR EXT

-~ 48" DIA. — 1800 LB CAPACITY -~ .15 ‘i:,;i};» -*CLEANING POWER R N

9) SMALL PAHTS BASKET WITH LID & X 8" X 10"

MY
| T N = e .
|
.

© WARRANTY

PROCECO warrants each machine manutaciured 10 be free from defects :n matenals, parts. and workmanship uncer normai <

use ang service, such opliganon unger this warranty oeing limited to making good at PROCECO's factory. any part or pans
thereof which shall, within one (1) year after shigpping date 1o the onginal purchaser. De returned to PROCECO with transcorta-
tion charges by customer ang which PROCECQ's examinauen shall disclose to its saustaction to have been cetecive. The war-
ranty is limited to 30 gays on eiectric Motors and other eiectncal components. Electric heaters and not guaranteed. PROCECO i (
goes not accept any responsibility for consequennal gamages or losses caused by malfuncuion of the equioment.

g "::*'- "' :
R q.*
M&?

{ GLENN ASSOCIATES, INC.
e |

RD =1 Pine Tree Road
HE;:-QRD PENNSYLVANIA 18050

P CAY ’mez. Z4° AYAQ







e e AT

~N
<
1N

[ RN

oy

R e .‘v';-.-';';f:’é-‘

The
Industrial & Automotive
Cleaning Specialist



1ris are
eaned in
Yasy Steps

Operator loads parts, sets the
wash cycle timer, and returns
to income producing task.

As the turntable rotates at 3
RPMs, the parts are blasted
from all angles with a hot
(160°F - 200°F) soap and water
solution at a rate of 30-60
CPMs. (Spray nozzles are
located above, below and on

MOOEL 29 M.D. SHOWN

MOOEL 30 1.D. SMOwWN

one or more sides of the
turntable). After the solution
hits the parts, it is filtered and
recycled. The force of the
spray jets, the heat, and the
detergent combine to strip
oil, grease, carbon, etc....in
1-15 minutés.

The operator unloads the
clean parts, which flash dry in
seconds.

The Model 29 and the more power-
ful 29 H.D. are compact, portable
spray washers that require no
plumbing connections. The Model
29 has a 4.5 kw heating element and
3 1.5 H.P. pump/motor; this unit is
restricted to aluminum safe deter-
gents. The 29 H.D., with a 6§ kw
heating element and a2 2 H.P,
vertical pump/motor {(no mechan-
ical seal!y can handle all spray
washing detergents.

The Model 30 and the more power-
ful 30 H.D. are exactly the same as
the 29 and 29 H.D., respectively,
except for the higher hood. With
32 inches of inside vertical clear-
ance, these units are built for longer
pieces such as automatic trans-
mission cases, engine components,
large castings, etc. . . . '

29 29H.D. - 30 s0H.0. C
ide working dimensions: Height 24" 24" Ky kY
Turntable Diameter 7" 27 27" z”
-erall dimensions: Height 42" 42" 50" 507
Floor space 38" x 427 38" x 42" 38" x 42" 38" x 427
1k size 40 gal. 50 gal. 40 gal. 50 gal.
rntable weight capacity 300 Ibs. 300 lbs. 300 Ibs. 300 lbs.
ndard power source 220V, 1 phase 220V, 1 phase 220V, 1 phase 220V, 1 phase
| load amps 30 35 30 35
mp motor: Type Horizontal Vertical Horizontal Vertical
Size 1.5 H.P. 2 H.P. 1.5 H.P. 2 H.P.
Output 30 GPM / 40 PSI 30 GPM / 60 PSI 30 GPM / 40 PSI 30 GPM / 60 PSI
'atSource Electric 4.5 kw 6 kw 4.5 kw 6 kw
restrictions on detergent Yes, aluminum safe No Yes, aluminum safe No
rtable Yes Yes Yes Yes
‘pping weight 500 Ibs. 500 Ibs. 550 ibs. 550 lbs.

RETURN

Labor Savings
Only labor needed is for
loading and unloading
parts.

Solvent Expenditure
Water and inexpensive
detergents are used instead of
petrochemical solvents

ON
/ESTMENT
+

Greater Productivity
Cleaning times are
reduced from hours or
even days to just minutes.

Improved Shop C
Environment

Detergents are odorless,
non-toxic and biodegradable.
Cleaning is done in closed system




VOOl @ SHOWN

MODEL 58 SHOWN

VIODEL 198 SHOWN

The Model 40 parts washer is a
itationary unit which has roughly
'wice the turntable area as the 29
ind 30 models. In most cases this
means twice as many work pieces
can be cleaned per wash cycle.
Notice how all the top loading cabi-
nets are sloped towards the front for
convenient loading. The greatest
-each required is only 16”.

The Model 50 is similar in design to
the Model 40. with a 48 inch
diameter turntable which can handle
up to 1000 Ibs., the load per wash
cycle is incredible. The hood on the
Model 50 is pneumatically control-
led with the flip of a switch. Both the
Model 40 and 50 have a 5 H.P.,
vertical pump/motor which has no
detergent restrictions.

The Model 300 is a front loading
washer. The turntable glides com-
pletely clear of the doorway over a
series of steel rollers. With a 28 inch
turntable diameter and 36 inchs of
inside vertical clearance, this wash-
er is designed to direct maximum
cleaning force on larger pieces such
as engine biocks.

40 50 300
267 26" 36"
_ 37° 47" pol
48” 48" 700
49” x 59” 59" x 69" 54" x 58"
i 70 gal. 100 gal. 100 gal.
750 ibs. 1000 Ibs. 1000 ibs.
i 220V, 3 phase 220V, 3 phase 220V, 3 phase
ry) ry) - 2
i Vertical Vertical Vertical
S H.P. 5 H.P. 5 H.P.
60 GPM / 60 PSI 60 GPM / 60 PSI 60 GPM / 60 PSI
2-6 kw 2-6 kw 2-6 kw
i No No No
i No No No
750 1000 1000

Custom Spray Washers

Wherever parts are cleaned

. » on a regular basis, Better

App llcauons Engineeging’s spray wash-

ing cabinets will offer a

fabulous return on investment. Manufacturing, repair, and

1aintenance facilities are changing from hand cleaning,

Jaking in petrochemicals, vapor degreasing, steam ciean-

ing, etc. . . . to spray washing. Spray washers are ideal for

steel manufacturers, machine shops, automotive repair,
electric motor repair, machine maintenance, etc. . . .

In addition to manufacturing seven production spray
washers Better Engineering offers custom built
machines. A production cabinet can be modified
(e.g., increase weight capacity, parts basket design,
etc.) or a completely different cabinet can be built.
Invite your local Better Engineering representative to
analyze your cieaning application.



* ~_ . . T
Superior Hualiiy

@ Sturdv 11 gauge sie2' cadiners.

® To minimize ciean-out uime. tank :loors are pitched
towards the drain. and rhe tanx area s made accessible
by having a slip-out turntapie and remo.eabie tank
cover plate.

® Traction drive syvstem ailows optimum turntable speed
without pitrails of a gear driven system. ‘

® No seals or bearings below solution level.

e Steel nozzles for exact sprav patrern ancd most efficient
pressure/volume ratio.

e Electric boxes arewatersealed. control circuits are tused.
all components meet NEMA standards.

Options

Automatic 24-Hour, 7 day time clock for neat
Hvdro-air rinse gun

Automatic fresh water rinse

Low water safetv snut-oft

Automatic water fill

Single or three pnase eiectric conversion
from siardard

MODEL 50 n D

v i2

MODEL 30 SHOWN wilk 18 m 72 TOI0OR

Better Engineeringt

7101 Belair Roacd
Baltimore. MD 21204

Toll Free 1-200-632-3350

In Marvlanc

332

T -

5000
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FEATURES
& EASY roller table loading and unloading.

& Convenient lift up door.

& Flow through operation with double door
option.

¢ Load the washer using baskets or put larger
parts directly on the rollers.

¢ Controls conveniently located at operator
work position.

Pictured With Optional Double Daors and Casters.

ADF SYSTEMS, LTD.
P.O. Box 278 & Humboldt, Iowa 50548  Telephone: (515) 332-5400 & Fax: (515) 332-4475




TECHNICAL INFORMATION

MODEL SERIES

920 960

PART NUMBER

9234-832 9234-042 3244-024 9243032 - 3243.0:2  9634-032 2634-042 9644-032 ° 3643022

9234-024

PUMP OUTPUT

7 GPM 18 GPM

OPERATING PRESSURE

1

to 750 PSI- to 700 PSI to 650 PSI |t 750 PSI_to 700 PSI to 650 PSI lto 700 PSt to 650 PSI ‘to 700 PSi o0 650 PSI

110 MP, 208/230V/80HZ/3IPH 10 HP, 460V B0HZ. 3P W

PUMP MOTOR 5 HP, 208/230V./60HZ 3 P4 i S HP, 450V/60HZ’3IPH

PUMP 3 Cyiinder Axist Diaphragm Type

CONTROLS All 115 VoIt Fused

TIMER Electronic Timer With Push Button Start-Stop

HEATER Electric Plug, Stainiess Steel Plug, Incaloy Elements, 7.5 KW

HEATER VOLTAGE 208/230V/3 PH i 460V/3 PH j 208/230V/3 PH [ 460V/3PH
MAXIMUM TEMPERATURE 160 Degree F.

TEMPERATURE CONTROL

Thermostat Control in immersion Heater Box

All Have Filter Tray With Felt Filter

FILTER

RESERVOIR TANK 20 Gallons | 37 Gallons 56 Gallons | 20 Galions '37 Gallons .56 Gallons ‘37 Gallons| 56 Gallons | 37 Gallons - 56 Gallons
CONSTRUCTION Chassis and Tanks - 304 Stainiess Steel

STATIONARY Standard With 4 Adjustabie Legs

BASKET 24" Dia. | 32" Dia. | 42" Dia. | 24" Dia. | 32 Dia. | 42" Dia. | 32 Dia. | 42" Dia. | 32 Dia. | 42" Dia.
TURNTABLE 2¢” 2 | a2 24" 2 | e k-3¢ 42" 2 | &
TURNTABLE ROTATION 12 RPM 6 RPM 12RPM 6 RPM

NUMBER OF NOZZLES 8 9 10 8 9 10 18 20 18 ' 20
MACHINE OPENING SIZE W24" xH: 187 W1 32" xH: 1871 W: 42" xH: 18" W:zc'.u:w-:w::z"-n:w W12 xH: 18 IWE 2 xH: 18 W 42" xH: 18 W22 " x H: 187 wiaZam: 18

DOOR Standard With 1 Lift Up Door
DIMENSIONS LxWxH LxWxH | LxWaH LXWxH LWxH | xWaxM LxWxH LxWxh LWxH | Lawan

35 x54" x93 |43 x54" x93 £3"'x54"'x3T""| 357 x54" x93 |43 x54" x93 | 53" x 54" x93" | 43" x 54" 93" B"xﬂ":&'+ 43 x54" %33 53" x84" 93"
NET WEIGHT 880 Ibs. | 1080 Ibs. | 1280 Ibs. | 880 Ibs. | 1080 1bs. | 1280 Ibs. | 940 tbs. | 11401bs. | 940 ibs. | 1140 ibs.
SHIPPING WEIGHT 960 bis. 1160 Ibs. | 1360 Ibs. | 960 Ibs. , 1160 Ibs. | 1360 lbs. | 1140 ibs. | 1220 Ibs. | 1140 Ibs. | 1220 Ibs.
AVAILABLE 1. AR BLOW QFF, COMPRESSED AIR: Using the customers air> parts are dried in the washer.
OPTIONS: 2 RINSE SYSTEM: Available on Units with 32" or 42" tumntabies, provides a recirculating wash cycie followed by

a rinse to drain cycle.

3 CUSTOM MADE BASKETS: Baskets made to customer specifications.

4 PORTABILITY: on 4 Heavy Duty Casters.

S.  HIGH PRESSURE filter option.

6. AIR DRY HEATED SLOWER: Electric heater with blower to provide hot air for drying.

7 QL SKIMMER: Staintess Steei, Wheel Type Skimmer, for oil removai.

8. FUSED DISCONNECTS: Fusad box is mountad on washer for disconnection.

9 : This option provides a second door for flow through operations. included is a sscond

rolier table.
19. §a§u QAV TIMER: For controlling on-off times of electric heaters.

The high pressure filter aption for 920 Series pic-
tured here aliows filtering to 3 micron. Modei 360
requires 3 double filter option.

REV. 9,90
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ADF SYSTEMS, LTD.

P.0. Box. 278
Humboldt. lowa 50548
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ADF SERIES 700/800/800 PA""" WASH=ZRS

- \. SOLVENT
‘ Xd  FREE

CLEANING

ADF PARTS WASHERS feature the use of hot high pressure
water and detergents for cleaning as an alternative to solvent
type cleaners.

SAFETY AND HEALTH problems associated with solvent
type cleaners are avoided using the ADF washers.

COSTS can be reduced using water and detergents instead of solvents. When computing cost, do
not forget to include solvent disposal cost, now a major cost for solvent type cleaners. The detergent
cost for the ADF washer may be as small as $.10 per gallon, depending on your cleaning operation
and requirements.

CLEANING TIME aiso may be reduced with the ADF washer. With the combination of the high
pressure, hot water, and detergents, most parts can be cleaned in 1 to 4 minute cycles. Remember,
your operators can load the washer, close the lid, set the timer, and continue to work while the
washer does its work.

WORK CELLS are a natural for the washer because of the size, portability, and short cycle time. No
need for water connections or drains with this self-contained washer.

PORTABILITY is another feature of ADF parts washer. No need for water connections or drains as
the washers are seif-contained and portable. The washer can be moved from location to location for
cleaning or used semi-stationary at a work station.

NOZZLE PATTERN is important for any cleaning operation. The nozzles in the ADF washers are
arranged for general cleaning and will provide good cleaning coverage for most parts. However, if you
have parts which have special cleaning problems such as recesses, blind holes, angle holes, etc., the
nozzles are easily adjusted to provide a special pattern for your parts. Nozzle arrangement can be
changed in just a few minutes, which allows the customizing of the cleaning pattern for many parts.

SAFETY FEATURES for operator and machine protection are included on ADF washers. All
machines are equipped with a snap action safety switch on the lid so if it is opened during operation,
the pump motor is shut off. All operator controls are 115 volt regardless of machine voltage. The
reservoir tank includes a level switch so if the solution level gets too low, the machine is shut down to

protect the pump and immersion heater.
ADF SYSTEMS, LTD.

HUMBOLDT, IOWA 50548

TELEPHONE: 515-332-5400
FAX: 515-332-4475

/A

SYSTEMS, LTD.

1103 16TH AVENUE NORTH — P.O. BOX 278



MOCEL SERIES 700 800 : 350 ,‘
PART NUMBER 7034 | 7044 8034 | 80<< ! 3832 | 85 |
PUMP OUTPUT 7 GPM - ]
'OPERATING PRESSURE to 750 PSI | 650 PSI i
PUMP MOTOR SHP, 3 PH, 5P 1PH 5 HP, 3PH, 5 HP. 3 PH, SHP 3PM, | S HP 3Pw, I
; 208. 230v 260V 208220V 460V 208 230V 360V
PUMP 3 Cyiinger Axial Diaonragm Type
CONTROLS All 115 Voit Fused
TIMER Spring Wound 15 Minute
HEATER Eiectric Plug. Stainiess Steel Plug, Incaioy Elements. 7.5 KW

460v 3PH |  208/230v/3PH |  460V/3IPH | 208 230V 3PH |  480V/3PH

'HEATER VOLTAGE

208/230v/3:PH |

MAXIMUM TEMPERATURE

160 Degree F.

ITEMPERATURE CONTROL Thermostat Controt in immersion Heater Box

FILTER All have filter tray with fett filter.

RESERVOIR TANK - 13 gallon removaoie tank f 37 gallon fixed position tank [ 56 gation fixed position tank
ONSTRUCTION . Chassis and Tanks - 304 Stainless Steel

PORTABILITY Mounted on 4 Heavy Duty Casters

LELECTRICAL CONNECTION Convenient Terminal Block in Electrical Box

lBASKET 23" Diameter x 4" High 32" Diameter x 4 High [ 42 Diameter x 4" High

[BASKET ROTATION 12 RPM 6 RPM, Belt driven by a gear motor
ASKET MATERIAL Vinyl Dip-Coated over Carbon Steel

INUMBER OF NOZZLES 9 10

DIMENSIONS 34" Long x 29" Wide x 47" High 42" Long x 36" Wide x 48" Migh 52" Long x 46" Wide x 50" High

INET WEIGHT 495 Pounds §50 Pounds 600 Pounds
HIPPING WEIGHT 560 Pounds 620 Pounds 680 Pounds

M~

1. AIR DRY: Using the customers compressed air, parts are dried in the washer.

AVAILABLE
OPTIONS:

2. 2 STAGE SYSTEM: Available only on 800 Series, provides a recirculating wash cycle followed by a
rinse to drain cycle.

3. ELECTRONIC TIMER: Replaces the spring wound timer. Provides push botton start.

4, CUSTOM MADE BASKETS: Baskets made to customer specifications.

8. 01 SKIMMER

PRICES AND SPECIFICATIONS SUBJECT TO CHANGES WITHQUT NOTICE

interior of the parts washer. Shown is the basket and
nozzie arrangement. Nozzles are positioned on the
bottom, side, and top of the washer for complete

coverage.

SYSTEMS L70

ADF SYSTEMS, LTD.

1103 {6TH AVENUE NCRTH — 7.0 30X 78

HUMBCQLLT. (OWA 50548

TELEPHCNE: 515.13C sec0
FAX §1%.322 5478

The high pressure filter option pictured
here allows fiitering to 3 micron.

DISTRIBUTED BY:







Branson-The Clean Idea People

Ac every stage of manufactur-
ing, dirt, grease and ocher con-
taminants can coat product
surfaces and get into tiny cracks
and crevices where they can
cause big problems. As tech-
nology advances, product and
component cleanliness is in-
creasingly critical. And trends
toward micro-miniaturization
further compound industry
cleaning challenges.

Since 1946, Branson has
been a major force in advancing
ultrasonic technology. We've
applied the principles of ultra-
sonic power to a broad line of
aqueous cleaners, solvent
degreasers, and modular
bench systems. Today
Branson, The Clean Idea
People, can offer you pow-
erful, thorough and cost-
efficient solutions to your
toughest cleaning

LUlerasonu cleurunyg wsaon
is powered by muilums uf muro-
scopic tmpiosions. Branson's Broud
Spectrum Clearung wechnology puts
more powerTul witrusongs
for you.

[

For Ultraclean,

get Ultrasonics

Ulerasonic cleaning depends
upon cavitation, the rapid tor-
mation and violent collapse
of minute bubbles or cavities
in a cleaning liquid. This agita-
tion by countless small and
intensely collapsing bubbles
creates a highly effective scrub-
bing of both exposed and hid-
den wetted parts surfaces.
Cavitation is produced by
introducing high frequency,
high intensity sound waves
into a liquid. Branson’s design
introduces sound in a unique
way to produce Broad Spec-
trum Cleaning, the enhance-
ment of higher power multiple
frequencies in the cleaning bath.

This resules in improved dis-
tribution of cleaning activiry,
elimination of potentially
destructive standing waves and
more precise cleaning. Broad
Spectrum Cleaning removes
contaminants that defy soak-
ing, scrubbing, steam cleaning
and other conventional clean-
ing methods. You can really see
the ditference!

Today’s leading manufactur-
ers, jewelers, lab technicians,
optics specialists, doctors and
dentists— people who require
thoroughly clean parts, tools,
instruments and components —
rely on Branson ultrasonic
cleaning for their toughest,
deep-down dirt problems.

Ultrasonic applications for every industry

Ultrasonic power can be used to clean, mix and dissolve. Here are just some
of the wide range of current applications for Branson ultrasonic and other

cleaning products.

Industry

Gets dirt, grease and manufacturing
by-products out of small places where
they can cause big problems.

* Switches, gears, relays, mocors,
precision bearings, metal and plas-
tic parts and assembilies.

Electronics

Removes tlux and contaminancs
instancly, without damaging sensitive
components.

* PC boards, wafers, lapping heads,
ceramic substrates, capacitors,
packaging components, quarc
crystals, high resolution glass
places.

Jewelry and Precious Stones
Brings back shine! Cleans quickly,
thoroughly in seconds.

* Wartches, clock movements, jew-
elry and precious stones, intricate
sectings, chains, charms, coins.

Medical and Scientific Laboratories
Cleans away blood, protein residue
and contaminacion ocher methods
miss. Mixes and degasses.

» Laboratory glassware, test tubes,
piperttes.

« Medical instruments, needles,
syringe plungers and barrels,
surgical inscrumencs, blood
0Xygenators.

*Oprical lenses, contact lenses,
eyeglass frames.

* Dencal inscrumencs. burrs,
dencures, caps, plates.

» Scientific inscruments and
components.
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Branson crrers Broad Shorces i aienisenic hinu. even steam cleanins Where “hoa cleaming modudes o cusrom mnstallations.

agueous Cicaning cawmement. A unigue methods are meticient or comeierehy inet- We atso ofter modular ultrasonic power
benerir ot ulerisonid cleaneu s s abiiey tective. ultrisonie cleaning i thc answer, suppiies, trnsducers and tanks thae vou

0 PenerRIte TNy Crevices, complex Qur product line bewins with i ranue of can combine as Jesired to meet vour needs

assemiher and hidden recesses. removing small bencheop units with vaning capac- as well as specrally rormulated water-based

concanunants char derv soaking, scrub- ties and reatures and ends wich individual ulerionic cleaning solutions.

Bransonic Ultrasonic
Benchtop Cleaners

For beachtop cleaning convenience, a
Bransonic unit is your go-anywhere work-
horse. Choose among tive models with
tank capacicies from ¥z gallon o 542 gal-
lons. Each model is available in four con-
figurations: ultrasonics alone; ultrasonics
combined with either heater or timer; or
ulerasonics plus thermostat, heater and
timer. Digital controls ler you program
exact cleaning cycle parameters and LED
readouts allow for at-a-glance monitonng.
The microprocessor-based digital chermo-
stat gives concrol for applications requiring SET EUNCTION

a specific temperacure range. I."‘[ me';"“c’;zoo leaner
Increase cleaning ease, productivicy and : ~ wath full fwm,.mp :

.he vemsatility of your ulcrasonic cleaner  TANK TENP-

with Bransonic accessories. Choose among SET TEMP

solid and perforated stainless steel insert <. SETTME-

trays, various stainless steel or polypropy- s HEAT ON
lene beakers. beaker positioning covers e
and rank covers. il i disps s
More Info? with the Your mode sckut::n
Write or call for literature on Bransonic touch of a muang oper.isiun eusicr.
Ultrasonic Benchtop Cleaners.

Aqueous Solutions

Branson offers a broad selection of con-
zencrated cleaning solutions for applica-
tions ranging trom general industrial
zleaning to removal of specific soils such as
buffing compounds or mezal oxides. These
water-based concentraces are designed
sspecially for high efficiency soil removal
in ulerasonic cleaning applications. Exten-
sive laboratory and field restng has been
‘ne to optimize their performance in your
crasonic system. Just add wacer and go!
Available in quart, gallon, 5-gallon and
35-gailon containers.
Vore Info!?
Write or call for literature on Branson's
Jltrasonic Cleaning Solutions.
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series 7000 Ultrasonic Power Supplies

art wich an ultrasonic power supply to
1ild vour own custom cleaning svstem,
smpning the economy of standardization
ich the fdexibiliev of modular desien.
The Series 70C0 line of modular solid-
ate power supplies is connected by RF
ible co Branson transducenzed canks or
amersible transducers. You can specity a
swer supply with from une to four identi-
1k, plug-in PC boards. Each board powers
om 6 o 12 ultrasonic transducers in vour
wice of 25 or 40 kH: output trequency.

[ransducerized Tanks

Each board operates as an independent
crrcuit. allowing one power supply @ dnve
several tanks—an economical and
space-saving idea.

More Info?

Write or call for literature on
Branson's Sertes 7000
Ultrasonic Power Supplies.

ARANSON N N :-g-n
Roris 7 \.'\-'\-
MJU‘”
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‘house from a wide variety of stainless
eel tanks, heated or unheated, with
itegral ultrasonic transducers. All are
juipped for easy connection to Series
300 ulerasonic power supplies.

{ore Info?

/rite or call for literature on Branson’s

ransducerized Tanks.

mmersible UltrasonicTransducers

Bransen siumicss stec! tinas come catapned
WIth e = wierasant sransdiners.

ur stainless steel ultrasonic transducer
.odules can be placed wherever you need
\em in vour cleaning tanks. These units
ve you complete freedom to design
recialized cleaning setups or to upgrade

old tanks with new ultrasonic cleaning
capabilicy.

More Inio?

Write or call for literature on Branson’s
Immersible Ultrasonic Transducers.

Branson suuniess steel immersible transdiwers ore avasl-
able i fuur conpigurannns for installutun fleamicey.

vlodular Bench Cleaning Systems

.ere is a freestanding cleaning system
1at you create. Just specva your preferred
neup ot cleaning units from standard
.odules. Selecr from a wide range of off-
1e-shelf equipment: immersion tanks
ith or without ultrasonics, heated pre-
wak tanks. spray, rinse or cascade ranks
1d accessory pumps. heaters and timers.
s the most cost-ettective way to build a
xstorm:ed cleaning svstem from scandard
‘mponents—and makes maintenance a
=ze. Available only from Branson!

More Info?
Write or call for literature on Branson’s

Modular Bench Systems.

Ths exprcad mondiddur benca comprauratum consszs o an itrasons ~ae s
U J-tunk cuscub nse.
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Solvene vapor decreasing s e sospene s

Ol WOPKPICEES I Wartl, Pure » o rs s
are created by borthing 4 salvent speciadly
termulaced to remove induserial sonis,
Because parts are cooler, solvent vapor
condenses on the parts. dissolving and

- washing awav soils and grease. When pares
reach vapor tempericure. they are renoae,

: .

om T LT
N SRS TN
ISRTSTRT YL NN oS3 AR TN SO RSN TSN o
The addinien ruitzasonies foapor
Jdecreasing adds o powertul enhancement
to the cleaming proces, Buoasing vapor
rnsiny And uizresonic cleanmy scwes,
Branson uitrisenic vapor dewreisers meet

oo Maense The

S "Z\l“g‘

the tecds o nnutacruress ey espedially
stringent eanme regquireients. In addi-
aon. aitmasonie vapor desreasing
proven timesnmy, laborsaving process
that also heips b direct worker exposure
to sulvent vapors.

Ultrasonic
Degreasers with
Remote Chillers

Branson’s degreaser line delivers hich-
volume, high-efficiency induserial clean-
ing. This line has been designed expressly
for cleaning consistency, high throughput
races, operating and service convenience,

installation versatilicy. Each of our three
sizes gives you both efficiency and tlexi-
bilicy. Choose among several ewo-sump
degreasers and chiller configurations,
depending upon your cleaning and cool-

. ing needs. Three chillers are available. all
designed for location up to 25 feet from

- solvent economy, edergy conservation and

the degreaser - to tree up valuable process-
ing space and cut vour coohing energy
expenditures. In addition, each Jegreaser
has an auxiliary pore for ready hookup and
compatibiliey wich a Branson automarted
transpoOrt system.

More Info?

Write or call for literature on Beanson’s
Ulerasonic Degreasers with Remote
Chillers.

[BRANSON] -

R, ulsi

‘ s ure
offset. grvmyg you fully usable
sump depth und greater through-
put potentul

k.
g sump ¢

Brunson's degreasers with remote chillers
are avalable m eigic modeis with a chowce of
three differenc chiller sizes.

(v}



Portable
Degreasers with
Integrated
Cooling

SinE S HN

Branson's portable ultrusonic devreasers
are complete, selt-contained cleaning sva-
:ems in compact, portable cabinets. Thev
stter ideal convenience tor cleaning com-
sunents beture assembly, labormcon in-
struments, precision lenses, ete.. nizheac
‘he point of need. All Branson portable
Jegrensers urilize mulri-stage cleaning
sequences. A rvpical sequence mughe con-
sist of vapor rinsing, ultrasonic immersion
zleaning, parts drving and continuous sol-
vene reclamacion. Portable degreasers are
available with solvent capacities of trom

2 to 9 galluns.

Scandard equipment includes a boiling
sump, ultrasonic immersion sump and pro-
visions for solvent reclamation. Unics are
available with direct expansion refrigera-
sion or water cooling. Optional feacures in-

b - |
Vapor Degreasers with Remote Chillers
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Branson’s B-123 und B-2350 Pureuble Degreusers muhe em-the-spot degreusing eusy and econumical.

clude a distillace spray wand and desiccant
dryer for use with warer-bearing solvents.
More Info?

Write or call for literature on Branson's
Portable Degreasers.

For high-volume degreasing needs that
do not require ultrasonics. Branson of-
fers a line of non-ultrasonic degreasers
with remote chillers. This line gives vou
degreasing consistency. high throughput
rates, solvent economy, energy conserva-
tion and installation versatilicv. Choose
among one and two-sump models wich
one of three remote chillers—designed for
location up to 23 teec from degreaser—to

free up valuable production space. Each
non-ulctrasonic vagor spray or vapor spray
immersion degreaser has an auxiliary port
for instant compatibility with a Branson
automated transport system.

More Info?

Werite or call for literature on Branson’s
Degreasers with Remote Chillers.

SolventRecovery Stills

Branson solvent recovery sulls provide
automatic Jistillation of a variery of vapor
degreasing satety solvencs. They can be
used for stand-alone batch reclamation of
solvents, or piumbed directly to Branson
vapor degreasers. [n a tandem setup, the
Yagreaser sumps stav cleaner because con-
ninated solvent 1s continuouslv cveled
the seill and replaced in the deyreaser by

fresh solvent. Stills and compacible chill-
ers are availabie 1n sizes o march Branson
degreaser models.

More Info?

Write or call for licerature on Branson's
Solvent Recovery Suills.
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Branson auremared rmansport sustems are I T in . ~
,ML al for babor-rree cranster of parts in bae- AFC ST e e WovpT .
‘hes throuch cleanimy or processing lines. VOOE INSTELCTIONS 1 sty P nam e . -

- Sasker movements are programmed for FEBICINbCT T Wt st domiL R -
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cleaning sequence. Transport technology ene progranis, Cees ur problems v S T T T < ST

can save ame and expensive solvenc by Jrgnesang, coner i equgte G =
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smooth and consistent transter of baskets and protect acans power loss gmen - s o Yot L :

through the vapor zone. Rackup?. LRI A (U SIRITR N
Branson automared transports are matte- A hehewaghe, hand-held prograosena: s e neads shar comen o o

rial handling svstems chac install over or allones voueo progeann wach asimiple s cadh. s

behind vour presenc clenning or processing  through. Juse muove ~he transport head

Overhead Transport System

This system is a high capacity system ftor 5""‘“'"" I AN I
general industrial parts cleaning opera- ek whoch by v
tions. The transport heads ride onanover-  wnkuinoed huskess o e

head rail supported by a free-standing prowessed without appey
frame. Maximum load capacity is 88 Ibs. Eﬁf,::‘""’ faster v

per head, allowing large bacches of produc-
tion components to be gang-loaded and
cleaned together.

More Info?

Write or call for literature on
Branson’s TDR—40
Transport System.

Cantilevered
Transport System

This transport system sidesteps overhead

concamination by eliminating moving

parts over the cleaning line, making

it the ideal system for clean room pro-

cesses. The transport heads ride on a track

behind che line with the rigid arms sup-

porting the parts baskets cantilevered

out over the cleaning ranks. Maximum

load capacity is 77 lbs. per head.

More Info!?

‘Nrite or call for literature on Branson’s
DR-35 Transport System.
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Branson Application Services
If vou huv e iy guestions about vour
prt:scnl’ k’.il”{‘”)cnr or hl wWoAvour l.'lL'.lnln'.’
needs can bost be et talk ro g Branson
representacive betore wou mirke o process
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Cleaning Applications
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The Branson Cicaning Appucatums Luporators o wzally equpped for test cledning sumpies from your process and iding dnsicers 2 Sour e X dwair 1 vy

It's important to know that the machine vou buv here and ship there
will have Branson service waiting tor it —even if ““there’ is halfwav around
the world. The same is true if vou change production sites in the future
and want to relocate vour Branson equipment. Branson service

is available evervwhere vou go.
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NATIONWIDE, WORLDWIDE BRANSON SERVICE

Branson is the tiest name in ultrasonic cleaning, with

sales and service offices in most major cities throughout the world. They are
supported by facilities in the United States. Europe and Japan.

BRANSON ULTRASONICS CORPORATIO

Eavic Road. Dantur, Connecticut SO Q1961 (223) 196-0300 TLNL 043723 FAN: 20537 10
Be.rwn Surra. Soesr. The Nerheriands = BransonstLado, Scars wouch. O

Perpeg

Bransen-lpan, Tokwe Lieon
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PARTS WASHERS & WASHING SYSTEMES



PARTS CLEANED, DRIED AND INHIBITED
FORLESSTHANONE-HALFCENTPERPTOUND
" WITH FLOMATIC WASHER SYSTEMS!

.perating Efficiencies & Benefits

When usedin line, or as a central station, the FloMatic
atary drum type washer will produce clean, dry, inhibited
arts for less than one-half cent per pound — including
Jerator cost. FloMatic Engineering and Manufacturing
acompass a8 muititude of details that collectively con-
-ibute to make the FloMatic systems among the most
ffective and cost efficient parts washing machines
Jailable to the industry.

Heavy gauge, large tanks extend tank life and lengthen
uid change intervals. Large input chutes permit con-
nuous, clog-free charging; and the specially designed
~um assures properiy dried parts and smooth discharge.

built-in torgue limiter protects the drive against -

zcidental famming.

The configuraticn of FloMatic machines allows maxi-
wminstallation flexiolity. Operating and service reguire-
1ents are accommodated from no more than three
des of the macnine. Consequently, FloMatic washers
gy be butted agamnst a wall or other machinery for
Jtimum space use and production efficiency. -

On the front cover:

Modet DT-243-2-C-143-2
Combination drum/conveyor with thres stages, fparts loader,
pan and parts return conveyor. Hangies parts from small as
¥Q-80 screws to as farge as 2°.

Model C-183-2
18" conveyor type. 3 stage with hot air dry.

Why Flo-Matic?

FioMatic Corporation manufactures drum type, con-
veyor type, and stationary type parts washers and
systems. Drum and conveyor types can be combined into
a single unit for simultaneous parts and pan washing.

Drum washers are available with one, two, or three
stages —wash; wash/blow dry; or, wash/rinse/blow
dry. Hot air drying is also available as an aption on the two
and three stage washers. They are available with five
standard drum sizes: 15", 18", 23", 30" and 38".

Other design features and options that contribute to
the performance and efficiency of FloMatic systems
inciude:

Three types of washing action: Immersion, agitation,
and spraying. _

Custom designed helix — the lead of the helix is
calculated to meet the washing/ production reguire-
ments of the part.

Continuous welded helix. A continuous weld secures
and seals the helix to the drum interior, prevents
snagging of small parts, and subsequent parts mix.

Orum tumblers, if necessary, are added to increase
the tumbling action to meet washing reguirements
of the part.

Ample size tanks permut longer production time
between tank cleanout.

Hatch-type cleanout doors simplify and shorten the
cleanout gperation.

Low maintenance. FigMatic machines are built to be
as nearly maintenance free as possible. When main-
tenance 1s required, components are easily acces-
sible.
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Model DT-243-2 >
23" orum tyze. 3 stage
with gas hes:

Construction & Seviceability

Every FioMatic machine 1s constructed of heavy gauge
metal to support continuous, long term gperatian. Stan-
dard rotating and load bearing components are selected

‘for their precision engineering, high performance, and
long wear life qualities. They are provided by major,
reputable manufacturers. Replacement components are
readily available through local industrial parts suppliers.
Electric controis are designed to machine tool quality,
with reliable NEMA 12 JIC enclosures.

Regular maintenance procedures are facilitated in
FloMatic Engineering. The drive components are pre-
lubricated, and grease fittings are located for quick and
easy access. Drum bearings are accessible from outside
the machine for easy replacement.

Pumps and drives are housed in their own compartment
—3ccessible, and out of the way. The pumps can be easily
removed for servicing simply by removing two boits and
two couplings.

The large, hatch-type, gaskedeted cieanout doors save
time, and facilicate regular cleaning.

4 JIT Rotary
(Just In Time)

Cabinet type washer with
gravity roller conveyor &

and beiow conveyor.

Maodel CT-141»

Cabinet type pan wasner.
Spray neads above and below.
Wasnes two pans at 3 ome. 80 pans/ hour.

Quality

FloMatic washers and systems are designed and built
to the highest quality standards found in the industry.
Specific attention is given to energy efficiency, design
detaii for long. thorougnh washing service, angd service-
abiiicy. Only stangard components of reliable. reputable
manufacturers are used. And, when service 1s reguired.
parts are readily available from lccal supohers.

rotaung spray heads atove

Standard Features

Eleccrically heated water, thermestaticaily conerolies
200° F.

Suicable for bic-degradable detergent with rust
inhibitor.

7-day, 24-hour timer for pre-heating during off-pea!
hours, and shutdown during weekends and hoiidays.
Wash and rinse stages feature part immersion and
high pressure water spray.

Pump intakes and heaters baffled against
contamination.

NEMA 12 electrical enclosure with fused disconnec:
480V, 3 phase, 80 Hz aperation.

115V pushburton control.

High pressure, high fiow blow-off (2 and 3 stage].
Heavy duty industrial construction for long fife and
minimum maintenance.

va" steel plate tanks with double welded seams.
Gasketed tank cleanout door.

Weir dam for overflow skimming.

Drum tumblers, if necessary, to meet tumbiing
requirements.

Drum helix pitch as required to meet proper part
washing.

Clean exterior fines for safety and easy cleaning.
Standard, off the shelf components.

Constructed for fast, easy maintenance.

Epoxy VistaGreen enamel.

Options & Accessories

Complete tank insulation.
Qil skimmer, disc type.
Automatic level control.

- Low water level safety cut-out.

Gas or steam water heater.
Gas or steam hot air dryer.

- Chip collecting systems.

e mssmand

Special drum material, thickness and perforations.
Variable speed drive.

Cold water wash.

Part loading/unioading systems.

In-ine pump filters.

L

Moaode! CT-32 »

32" cube parts basket,
cabinet type with rota-
ung spray heads above
and beilow the parts.
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Conveyor Type Systems

Automated Oip Agitate with aryer.
Controlleg by programmanie controlier
14"x24"-80# p!;tfcrms.

Dip Agitate Systems

Tne cesign geal of Fic-Mazic wes- ~ 2 systia™s € I cbizin maxim
ciearirg sffectiveness whiie meesinc 1~s orccuciicn "equUIrements of o
user. Thus requires the proper bziancs of wasning ume and wat:
temperature, and the selection of & cieaner of appropriate sirengt:

Scrme parts reguire mmersion, or scaking, :n the cieaning fiuid in orce
to acequately penetrate and release =ne sais. Other parts may be co
figurea such that soaking, and even scraying, cannct flush out the so
Ovur dip-agitate is designed to overssme these problems.

The Fio-Matic dip-agitate washers are engineered to mest your neec
— from very large parts handled one 2t a time to small parts containe
in @ mesh basket. They are avaiable in single or multistage system:

DAD-2024-20
> Three stage dip agitate, was!
rinse and hot air dry with 20"x48~-200# platform:

High production cleaning is best achieved on a conveyor
type spray washer. Washing/flushing action-is achieved from
muitiple directions through fixed heads or rotary spray heads.
The conveyor system is designed to accommodate the part.
Parts that hoid their position and drain well are best
processed on a mesh belt. For ather parts, a
manorail conveyor may be desired to move
the parts through the washer on a hook,
or fixcure.

o ey Ty _ﬂFFM
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C-183-1
Fixtcured conveyorized washer.
Wash, rmnse and bilowaff.

OTHER MACHINES AVAILABLE FROM FLOMATIC
TO MEET YOUR PARTS CLEANING REQUIREMENTS.

Conveyor beit washers for farge parts, Dip agtate systems
or parts in baskets (2 or 3 stage) Steel beit loaders
Tote pan/tub washers (2 or 3 stage] Return conveyors
Walking beam type for large parts Vibratory hoopers

Woashers/dryers for special appiications

, YOUR FLO-MATIC REPRESENTATIVE
Lo=IVlar

CORPORATION

Flo-Matic Carporation
1982 Beiford North DOr.
Beividere, IL 61008
Phone: 815/547-58580
Fax: 815/544-2287

-ataleg 424
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LET
STOELTING
BRING YOU
CLEAN UP
TO DATE
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We zutinat seme ceciczicn S
work when we starieg manu’asiunng
indusinai carts ciearers in 1252, Since
then, cormoanies like Texas Instruments.
Digital Ecuicment. Sunceam. Sencix.
anac oihers nave
cecenced on Stoelting for
innovaiive cosi-effeclve
solutions to therr
ingusinal cleaning
probiems.

Anc today the
Stoeiting name is known
clean around the wortd.
As an engineenng
innovator and leacing
supplier serving diverse
industnes: the dairy and
cheese making industry,
commercial and
institutional foodservice
markets, electronic circuit
board manufacturing,
industrial manufacturing,and factory
automation.

MAXIMUM CLEANING EFFICIENCY
WITH MINIMUM MAINTENANCE

No industrial parts cleaners clean more
effectively. Because our Easy Clean

Spray System delivers a high volume,
=k

Qil. Chips. Abrasive resicues. Shop
dust. All part of everyday manufactunng.
Yet all can gnnc away at your product’s
quality, performance. and appearance.
And your bottom line.

A custom Stoelting monorail washer with PLC controis and
wash, rinse, dionized rinse, and blow-off modules.

P R

SRS

Stoelting has developed the
technology that sprays away these
problems. Better than any other parts
cleaning method. So you're assured of
the chip-free, dirt-free, grease-free parts
vital for accurate fixturing, coordinate
measurement, assembly and other
post-machining operations.

STOELTING'S SPOTLESS REPUTATION
Since 1905, we've been innovators in
industrial and commercial progucts.
Because Adoiph, Otto, and Gustave
Stoelting built more than dairy
equipment in those earty years. They
built a reputation for researching and
developing ideas and equipment to
solve problems and satisfy customer
needs.

Small batch washers suit the cleaning
requirerments of lower volume
applications.

manuizsilr aven ~
nC m2 sysiem inat sieans detter

also neios ciezn itselt iis urmgue no

nozz'e V-snace zoerwres lusn out

[ e L1 S ST A e x v

Aguecus SPSuii S83°2 Or smaii somicrent
wasnrer Wil wasr. nse. SICw-CT arRg &ty

mocuias.

A high volume precucuion conveyonzeg
washer, availaole with mutti-stage
blow-off ang arying.
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precipiiaisc soiics thaisiug Lo Siner
systems . .. maxing inegasy Ciean
Spray Sysiem cercetaily seif ciezring.

Stoeiting s cutling 2Cge 'eCchNoIoGY
has aiso minimizec e cown ume
needec for cay-io-cay mamntenance. You
can flusn out the entire INternai sgray
system simpiy Cy turning a vaive. Ciean
out the efficent Fiiter Systerm in two
simple steps. Anc be tack cleaning
parts in less than five minutes.

IF YOU MAKE IT, WE CAN CLEAN T
BETTER.
No matter what you manufaciure. from
engine blocks to electronic circuit
boards. from plumping fixtures to pots
and pans. Stoeiting wiil turn your
cleaning problems into profitable
solutions.

We manufacture a broad line of
standard parts cleaning systems. Qur
line of batch washers, available with

payload capacities from 450 pounds up
to 3 tons, feature a fully automatic
cleaning cycle using water and nontoxic
additives. For fast, efficient cleaning
without hazardous
chemicals. Without
fumes. And one-man
operation for minimal
labor costs.

QOur conveyorized
in-line washers are
ideally suited for high
volume continuous
production. in this type
of washer, parts are
loaded on one end of

s L ey O AV Y A D N e tat 7 s 0 PPean S SEE

A multi-stage conveyorized washer of
stainless sieel consiruclon.

the machine and cleaned as they pass
through. Rinse, rust preventative, and
drying requirernents are options
provided through our modular

design concept.

So whether you do small scale
hand assembly or use a state-of-the-ar
flexibie manufacturing system, we have
standard parts cleaning systems just
your size and style. Or we will custom
design and build one spectfically for
your needs. Incorporating all the same
technological advances that have mad:
Stoelting the industry's cleaning
resource.




THE INDUSTRY'S RESOURCE. ..

ANALYSIS ANDITESTING

Consider your toughest cleaning
problem. Send us a sample part and
outline your requirements. Qur
technical personnel will analyze your
application, conguct test cleaning,
and provide you with a report and
recommendations. No obligation.
Itis part of the service.

ENGINEERING

Our staff of engineers and design
specialists take your cleaning
problems and turn them into profitable
solutions. Stoelting’s years of
experience in industrial cleaning,
coupled with extensive knowiedge of
manutacturing technology, computer
operations and automation, make us
uniquely qualified to integrate the
critical cieaning function into your
manufacturing system, large or small.
We utilize CAD, and offer in-house
capability to develop software for
PLC's, and our computerized systems
are MAP compatible.

Stoelting technical personne/
will evaluate your cleaning
requirements.

YOUR RESOURCE

MANUFACTURING CAPABILITY

Stoe!ting’s 145,000 scuare foot
manufaciuning iacilites. situated cn
two piant sites in Kiet. Wisconsin. ar2
siate-of-the-art for the manufacturs of
ingusinial parts cieaning equipment.
Our years of excernence in fabncating
and weiding food grace stainiess stae!
is enhanced today by plasma arc
cutting capabilities anc solid-state
controiled gas metal arc welding. And
our factories hcuse the latest CNC
machine tools for turning. milling and
punching.

Located just north of Milwaukee.
Wisconsin, Stoeiting. Inc.. has ready

Stoeitirg offers cormolete PLC
or sofrware programrung
capabiilties.

access !0 sea ports. interstate
highway sysiems, airports and railwa
systems.

DELIVERY AND AFTER-SALE
SERVICE ,

QOur Marketing Services Department
follows your order through from desig
to manufacturing and delivery. Keeo-
ing you informed as to the progress o:
your project. Meeting with Purchasing
Manufacturing, Engineering, and
Production Scheduling to track the
detailed status of your project.
Assuring that all delivery regquirement
will be met. The personalized service
provided by our Marketing Services

Department continues through fcllow:

up on installation and start-up
services. Our fieid service team is
your ongoing resource via after-sale
programs.

Interested in making a Stoelting
industrial parts cleaner part of your
future? Call us toll free at
1-800-558-5807 for more information.

R STOELTING

502 Highway 67. P.0. Box 127, Kiel, W1 33042 « 12121 384-222C « Tetex: 510-388-3511 « Toll Free 1-300-358-3807
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KOSER AND COMPANY
4010 Moorpark Avenue Suite 105
San jose 95117
(408) 248-2560
Randy Koser




Conveyor
Series

Parts Washers That Offer
You Choices. You get the
economy of pre-
engineering and the
[flexibility of adding
innovanve Ransohoff
fearures.

- You choose the features
that match your parts

washing requirements. -

< Replace chiorinated
solvent methods of
cleaning. Eliminate the
environmental and
personnel hazards
associated with solvent
degreasing systems.

- Ransohoff engineering,
sales and service staff
personally insures the
successful installation
and ongoing support of
your machine.

< Quick Jet Spray Nozzles
Suainiess steel. Chanyge nozzles
in seconds without tools. A
simple push and quarter twist 0
instail. Simpie to do even in
difficult to reach areas.
Automatically aligns spray
pattern. Eiiminates wrenches and
reduces nozzle cleaning time.

C Tank Clean-Out Lids
Stainless steel channei tvpe
vapor seals are designed (o
prevent steam {TOM exaping into
the surrounding area. Stainless
steel hinges and cover lids are
provided to enhance equipment
longevity.

O Automatic Tank

Level Control

Maintains proper solution level.
automaticaily adds make-up for
evaporated liquid. eliminates
pump cavitation. assures

adequate spray on parts.

G Conveyor Drive Torque
Limiter

Easily adjustable torque sertings.
Durable and compact. Protects
the convevor drive components
in the event a jam condition
oceurs.

= Efficient Solution Tank
Design

All solution tanks are Jdesignad
with integral gniluge supports
which efirminate pottom side
condensation and subseguen:
tank corrosion. Tanks are
property bartled (0 promote zood
solution recircuiation and to
prevent heat-zone and stagnan(
areas. Heavy duty construciion
materiais assure tncreased
machine lire.

O Heavy Duty Housing
Access Doors

Offer easy interior access to
spray pipes. nozzles. and blow-
off pipes. Hinged consuuction
with quick release cam type
latches. Full 24" x 24" opening.

Durabie. vulcanized door gaskets
to eliminate door leaks. /
Q Painting

You choose the color. We provide
a primer coat to all exterior
surfaces and a finish coar of
electrostatically applied machine
enamel.
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= Internal Exhaust Sys:
Upper nousings are provic
with integrally mounteg
roof type plenums. Euvis

adjustable dampers arz Jes
o maintain nTgaline sage
pressures (O einninule sicu
vapor teaks and to prevent
mature corrosion Of the o
interior. This i» accomplist
intemally without the nezu
unsightiy extarnal ducts.

T Variable Speed D.C.
Conveyor Drive
Extemnally adjustable
potentiomneter ailows vou t
quickly program in the exa
processing spezd for every
cleaning appiication.

Optional
Features

Pro-Clean™ Options: Flexible
features tailored to meet the
needs of your specific parts
washing requirements.

o Qil Decant System
Significantly increases the life of
vour cleaning solution while

decreasing vour chemical and
maintenance costs. Assures
optimum part cleaning results.
This state-of-the-art sysiem
removes all non-soluble oils from
aqueous washer solutions. The
resuit is sigmficant cost savings
in the operation of vour parts
washer. See Ransohoirf Oil
Decant product sheet for
additional details.

Q Additional Solution
Stages

Modular construction allows vou
to design vour own parts
cleaning process. Otfers great
flexibility for apptications which
require nnsing. rust protection
or further chemical treating.

D
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& Marine Type Tank Door
No bolts. opens easily without
hand tools. The bottom of the
door is flush with the tank
bortom which greatly enhances
accessibility for interior machine
cleaning and maintenance. These
tank doors include heavy ducy
hinges and full plate gaskets
vulcanized to the door.

O Chip Baskets

Easily removaoie baskets a
designed and located to catc
spent solution for straining
to returning (o the tank reser

O Energy Conservation
Shutdown Circuit
Automaucally shuts down !
solution pumps and blow-of
when no parts ire presente:
the machine prior to the pr
purge period. Will then
automatically re-start when
are again loaded (nto the
machine.

Q Exhaust Fan
Tube-axial fan casigned to
prevent steam or vapors 1Y
escaping into ine tlant. As
an internal negatis 2 pressurn
mMaintains Moisiure tree air .
dry-off compart:ent.



ull Guarding

chain beltarives. all moviny
*n poiats ur2 properiy guarced
painted for operatonal

. Mezts all OSHA
Sifications.
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ieavy Duty Conveyor Belt
:ommodates both light and
vy weight applications. LUp
res times stronger than most
»r washer belts. Capable of
dling up to 1000 lbs. per foot
relt width.

—
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= Electrical Controls

Panel features individual
pushbuttons and light
indicators for easv operational
and test control of each
processing function.

All control components are
Allen Bradley manufacture
designed for heavy duty
industrial applications.

« First class wiring practices
which follow the National
Electrical Code.

NEMA-12 enclosure. Flange
operated disconnect. 460 volt
operation with 120 volt control
transformer.

Duct type machine wireway
offers great conveniencs in the
event future machine control
modifications are required.

0 Machine Run Off
Ransohoff weicomes vou to
witness a fully operational
equipment run-off of vour
machine. at our plant. before you
accept shipment. We run vour
parts through vour machine with
your contamination problems
and verifv the results with state-
of-the-art test equipment in our
lab. Your total satsfaction from
design through installation is our
number one goal.

hemical Mixing Tank
powdered cleaner
lications. Assures that
nng compound 1s quickiy
fuilv dissolved into the
:tion bath.

'rogrammable Controller
WS interrace to existing or
.ned computenzed

iwtoring stations. Offers
venient control changz and
ress modification capaptity.
1 Modicon and Allen Bradlev
rollers are available.

olution Filter

ne bag type filter 1s designed
Il flow riltration with easily
sabie elements. Pressure

zes and filter dy-pass piping

included.

3 Machine Insulation
Promotes energy savings and
keeps machine surface
temperature down as a safety
factor. Formed panel
construction prevents moisture
contamination of the insulation
material and provides a first cl:us
machine appearance.

3 Manitold Utility
Connections

Single point connection for
valved drains allows easv. low-
cost equipment installation at
vour plant.

S Right or Left Hand
Machine Designs

Offers great flexibility for
equipment locating in vour
existing or future plant layouts.

C Solution System Standard Features:

* Verucai style pump 1s easily maintained ancd non-overicading.
Extenaea motor snaft dnive eliminates the potential of seal leakage.

» Fully adjustable solution pressure and flow volume through easily
adjustable throttling vaives.

= Liquid filled pressure gauges with stainiess stee! cases and
movemsnts. The most dependabie gauges available.

* Spray risers are heavy wall pipe and are rigidly supported so spray
accuracy is always maintained. Intenior spray pipes are easily
removable from outside the machine for cleaning.

* All spray nozzies are mounted in threaded couplings which are
weided to the spray risers. This assures maximum spray
impingement and reduces the potential of riser plugging.

Solution Heating Options

Q Steam:

* Seif operating automatic temperature controlier - double seated
valve with high capacity load rating: stainless steel rim.

* Three valve temperacture control by-pass arrangement allows for
emergency manual control of solution temperature.

* Cast 1ron inverted bucket steam traps for each coil.

* Double embossed immersible plate-coils of heavy gauge steel
construction.

* Manifolded piping connections.

* Manually operated main steam-line shut-off valve.

a Gas:
* High efficiency pressure burner.
* Heavy wall immersed serpentine flues for maximum tube life.
¢ Automatic spark ignition.
* Flame safety monitoring.
* High and low gas pressure safety switches.
 Blower proven air flow switch.
* Thermostat control.
* Adjustabie gas regulators.
* Automatic on/off safety valve.
* Indicating thermometer.
* Meets Factory Murual Insurance requirements.

Q Electric:

* Immersibie through-the-wall style heaters with incoloy sheath
material and heavy duty mounting flanges.

* Electric thermostat for automatic temperature control.

* Individually fused power circuits to N.E.C. specifications.

* Solution low level protection cut-out switch.

* Panel mounted contactors.

Blow-Off Heating Options

0 Steam:

* In-line steam throctling valve for manual controi of air temperature.

* Cast iron inverted bucket steam traps for each coil.

* Aluminum finned doubie row radiator coils with copper steam
tubes.

= Manifolded piping connections.

* Manually operated main steam line shut-off valve.

C Gas:

+ High efficiency atmospheric burner.

« Enclosed combustuon chamber.

* Automatic spark ignition.

* Flame safety monitoring.

* High and low gas pressure safety switches.
* Blower proven air tflow switch.

» Thermostat control.

* Adjustable gas regulacors.

¢ Automatic ovoff safety valve.

* Indicating thermometer.

+ Meets Factory Mutual [nsurance requirements.

a Electric:

 Aluminum finned duct tvpe air heaters.

« Electric thermostat for automatic temperature control.

* Temperature high-limit cutout switch.

* Individually fused power circuits to N.E.C. specifications.
* Panel mounted contactors.
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Machine Specifications

Conveyor Series: 24" Conveyor 36" Conveyor
Production Variable in accordance Variable in accordancs

with belt speed

with beilt speed

O.A. Dimensions

153’L x 8W x §'9"H

13’L X 9°W x 9'"H

Add’l. Stage Dimensions

Add 5°0" to length

Add 5°0" to length

Wash Pump Capacity 100 GPM @ 70° HD 125 GPM @ 70° HD

Rinse Pump Capacity 70 GPM @ 50° HD 80 GPM @ 30°' HD

Blow-Off Fan Capacity 3000 CFM @ 7°SP 4500 CFM @ 7°SP

Stage Sequence-Length: 167 load. 1°6" vest. 2'6” wash 1'6" load. 1'6" vest. 2'6” wash
16" drain. 3°6” BO. 10" vest. 1’6" drain. 3°6" BO. 1°0” vest.
16" unload 1’6" unload

Addl. Stage 2’ rinse. 3’ drain 2’ rinse. 3’ drain

Transfer Type 1 X 1 mesh, galv. flatwire 1 X I mesh. galv. flatwire
Design Speed @ 2 FPM Design Speed @ 2 FPM

Conveyor Speed Design Speed @ 2 FPM Design Speed @ 2 FPM

Y2 FPM to 5 FPM 2 FPM 10 5 FPM
Tank Construction #7 GA. H.R.S. #7GA.H.R.S.
Housing Construction #10GA.H.R.S. #10 GA. H.R.S.
Exhauster Capacity 1500 CFM @ %" SP 2600 CFM @ %" SP
Tank Capacity-Wsh/Rns 300 Gal./210 Gal. 375 Gal./240 Gal.

Tunnel Size

NOTE: All specifications are subject to change without notice.

LA B i Sk o e b e R TN Y
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18" high x 24" wide

18" high X 36 wide

Contact Ransohoff today for additional details or let one
of our experienced sales engineers help you analyze your
requirements. We look forward to serving all of your

parts washing and surface treating needs.

- ransohoff

Ransohoff Corporation
North Fifth St. at Ford 8Bivd.
Hamiiton, Ohio 45011
(513) 863-5813
(800) 248-WASH

Over 70 Years of Excellence in
Innovaring Parts Cleaning and Surface Treatment Solutions
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Drum
Series

Parts Washers Thar Offer
You Choices. You get the
economy of pre-
engineering and the
[flexibility of adding
innovanive Ransohoff
Jeatures.

« You choose the features
that match your parts
washing requirements.

- Replace chiorinated
soivent methods of
cleaning. Eliminate the
environmental and
personnel hazards
associated with solvent
degreasing systems.

+ Ransohoff engineering,
sales and service staff
personally insures the
successful installation
and ongoing support of
your machine.

C Electrical Controls

* Panel features individual
pushbutions and light
indicators tor easy operational
and test control of each
processing function.

« All control components are
Allen Bradley manufacture
designed for heavy duty
industrial applicacions.

* First class wiring practices
which follow National
Electrical Code.

* NEMA-12 enclosure. Flange
operated disconnect. 460 volt
operation with 120 volt control
tansformer.

* Duct type machine wireway
otfers great convenience in the
event future machine control
modifications are required.

@ Drum Construction

All Ransohoff drums are
constructed t0 provide vears of
continuous operation. The
internal helix is welded soiid for
maximum life and (o0 eliminate
the potential of part hang-ups.

C Variable Speed D.C. Drive
Externally adjustable
potentiometer allows vou to
quickly program in the exact
processing speed for every
cleaning application.
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equipmen

= Housing Access Doors
Easily removable nspecuon
doors are provided for zuci
stage. Allows consenient Jrum
and interior machine access.

2 Automatic Tank

Level Control

Maintains proper solution level.
automatically adds make-up tor
evaporated liquid. eliminates
pump cavitation. assures
adequate spray on parts.

Q Efficient Solution
Tank Design

All solution tanks are designed
with integral supponts which
eliminate bottom side
condensation and subsequent
tank corrosion. Tanks are
properiy batfled to promote good
solution recirculation and to
prevent heat-zone and stagnant
areas. Heavy duty constuction
materials assure increased
machine life. '

Q Tank Clean-Qut Lids
Seainiess steel channel rype
vapor seals are designed to
prevent steam from escaping into
the surrounding area. Stainless
steel hinges and cover lids are
provided to enhance egquipment
longevity.
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= Internal Exhaust Syst
Upper nitusings are provic.
with integrzily mounted
roof & pe pienumts. Easily

adjustupic campens ar2 es
0 manan negalive sage
pressures o shimnate seu:
vapor ieths and (o prevent
mature corosion of the Ao
intertor. This is accomplisn
internally witnout the nesd
unsightly exiernal ducts.

P

G Removable Upper
Housing

Easily removable boit on
conswruction - facilitates dru
removai for replacement or
repatr.

Optional
Features

Pro-Clean™ Options: Flexibie
features tailored to meet the
needs of vour specific parts
washing requirements.

2 Qil Decant System
Sigmificanty increases the life of
vour cleaning solution while

decreasing vour chemical and
maintenance costs. Assures
optimum part cleaning results.
This state-of-the-art svstem
removes all non-soluble oils from
aqueous washer solutions. The
result is significant cost savings
in the operation of your parts
washer. See Ransonoff Oil
Decant product sheet for
additional deuils.

Q Additional Soiution
Stages

Allows you to design vour own
parts cleaning process. Offers
great flexibility for applications
which require ninsing. rust
protection or further chemical
treating.

-~ —

C Marine Type Tank Door
No bolts. opens easily without
hand tools. The bottom of the
door is flush with the tank
bonom which gready enhances
accessibility for internor machine
cleaning and maintenance. These
tank doors include heavyv duty
hinges and full plate gaskets.

QO Chip Baskets

Easily remo+ abie baskets are
designed and located to catch
spent solution for straininy ;
o returning 0 the tank reser.

Q Chemical Mixing Tank
For powdered cleaner
applications. Assures that
cleaning compound is quick:
and fully dissolved into the
solution bath.

3 Programmable Contro
Allows intertace to existing
planned computerized
monitoring stanons. Offers
convenient control change ar
process modification capabti
Both Modicon and Allen Brac
controllers are avuilabie.



- Full Guarding

<awn beit drives, all moving
- .Ch points are properiy suarded
§ purned for operational

- eny. Meets all OSHA
wifcations,

l’- a ‘;Ilﬂ ey a

2ainting

' 1 choose the color. We provide
' rimer coat to all exterior
faces and a finish coat of
crrostatically applied machine
mel.

2 Running-Tracks and
Support-Rollers

The key to overall operational
performancz and equipment
longevity in every drum washer
is the rotating mechanism.
Ransohoff drum machines use
heavy stee! running-tracks.
machined after rolling and
welding to assure true running
and are then welded to the drum
shell. The running-tracks roll on
heavy duty hardened steel
support-rollers which turn free
on stub-shafts equipped with
heavy duty bearings. The entire
trunnion assembly is easily
adjustable for alignment and
wear.

8 Machine Run Off
Ransohotf welcomes vou t0
witness a fully operational
equipment run-off of vour
machine. at our plant. before you
accept shipment. We run vour
parts through vour machine with
your contamination probiems
and verify the results with state-
of-the-art test equipment in our
lab. Your total saristaction from
design through installation is our
number one goal.

' Solution Filter

iine bag tvpe filter is designed
full flow riltration with easily
iovable elements. Prassure
1ges and filter by-pass piping
inciuded.

Sxhaust Fan

se-axial fan designed to

- vent steam or vapors from
aping into the plant. Assures
:ntemal negative pressure and
ineains moisture tre= air 1 the
-off compartment.

. Machine Insulation

Totes energy savings and

s machine surface

iperature down as 3 safety
:or. Formed pane!
. struction prevents moisture
tamination of the insulation
: :erial and provides a 1irst Slass
chine appearance.

O Manifold Utility
Connections

Single point connection for
valved drains. Allows easv. low-
cost equipment installatuon at
vour piant.

3 Right or Left Hand
Machine Designs

Offers great flexibility for
equipment locating in your
existing or future piant layouts.

O Solution System Standard Features

« Vernucal style pump is easily maintained and non-overioading.
Extenged motor snaft drive siiminates the potential of seal leakage.

« Fully agjustable solution pressure andg flow volume through easily
adjustabie throttling vaives.

» Liquid filled pressure gauges with stainiess steel cases and
movements. The most depencable gauges available.

« Spray risers are heavy wall pipe and are rigidly supponed SO spray
accuracy is always maintained.

« Special Ransohotf birdseye spray nozzies prevent nozzle piugging
and provide a full cone spray pattern for maximum cleaning
efficiency.

Solution Heating Options

O Steam:

* Self operating automatic temperature controller - double seated
valve with high capacity load rating: stainless stee! trim.

 Three vaive temperature controi by-pass arrangement allows for
emergency manual control of solution remperature.

+ Cast iron inverted bucket steam trups for each coil.

* Double embossed immersible plate-coils of heavy gauge steel
coastruction.

* Manifolded piping connections.

e Manually operated main steam-line shut-off valve.

o Gas:

* High efficiency pressure bumer.

* Heavy wall immersed serpeatine flues for maximum tube life.
= Automatic spark ignition.

* Flame safety monitoring.

* High and low gas pressure safety switches.
 Blower proven air flow switch.

* Thermostat control.

* Adjustable gas regulators.

* Automatic on/off safety valve.

* Indicating thermometer.

* Meets Factory Mutual Insurance requirements.

Q Electric:

 Immersible through-the-wall style heaters with incoloy sheath
material and heavy duty mounting flanges.

* Electric thermostat for automatic temperature control.

« Individually fused power circuits to N.E.C. specifications.

* Solution low level protection cut-out switch.

* Panel mounted contactors.

Blow-Off Heating Options

a Steam:

* In-line steam throttling valve for manual control of air temperature.

* Cast iron inverted bucket steam traps for each coil.

* Aluminum finned double row radiator coils with copper steam
tubes.

* Manifolded piping connections.

 Manuaily operated main steam line shut-off vaive.

S Gas:

* High efficiency atmospheric burner.

* Enclosed combustion chamber.

* Automatc spark ignition.

 Flame safety monitoring. -

» High and low gas pressure safety switches.
* Blower proven air flow switch.

* Thermostat control.

= Adjustabie gas regulators.

* Automatic onvoff safety vaive.

* Indicating thermometer.

* Mesets Factorv Mutual Insurance requirements.

Q Electric:

* Aluminum finned duct tvpe air heaters.

* Electric thermostar for automatic temperature control.

» Temperature high-limit cutout switch.

* Individually fused power circuits to N.E.C. specifications.
* Panel mounted contacton.
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Machine Specifications
Drum Series: 18" Diameter Drum 30" Diameter Drum 42" Diameter Drum
Production 12 cu.ft./Hr @ 2 RPM 3l cu.ft.’Hr @ 2 RPM 63 cu.ft. Hr @ 2 RPM
O.A. Dimensions 9L x 770"W x 7'2"H 13’L x W x §II"H 136"L X 9°W x 10°6"
Add’l. Stage Dimensions Add 3°0" 1o length Add 4'0” to length Add 50" to length
Wash Pump Capacity 50 GPM @ 40° HD 125 GPM (@ 40" HD 150 GPM (@ 40' HD
Rinse Pump Capacity 50 GPM (@ 40° HD 75 GPM (@ 40° HD 100 GPM @ <0° HD
Blow-Off Fan Capacity 1000 CFM (@ 3° SP 2500 CFM (@ 6" SP 3000 CFM @ 6" SP
Stage Sequence-Length: 1’6" soak. 1'6" wash. 2" soak. 2° wash. 3" soak. 3" wash

3’6" drain and blow-off 56" drain and blow-off 5°6" drain and biow-oft
Add’l. Stage 1’6" rinse, 1'6" drain 2’ rinse. 2’ drain 2’ rinse. 3 drain
Transfer Type Drum Worm Drum Worm Drum Worm

#I10GA. H.R.S. 10GA. H.R.S. #7GA.H.R.S.. I0GA. H.R.S. V“2H.R.S.. #7GA. H.R
Drum Speed Design Speed (@ 2 RPM Design Speed @ 2 RPM Design Speed @ 2 RPM

¥ RPM to 5 RPM Y2 RPM to 5 RPM %2 RPM to 5 RPM
Tank Construction #7GA. H.R.S. #7GA.H.R.S. #7GA.H.R.S.
Housing Construction #10GA. H.R.S. #10 GA. H.R.S. #10GA. H.R.S.
Exhauster Capacity S500CFM @ %~ SP 1000 CFM @ ¥.” SP 2200 CFM @ ¥." SP
Tank Capacity-Wsh/Rns 150 Gal./150 Gal. 375 Gal./225 Gal. 450 Gal./300 Gal.

NOTE: All specifications are subject to change without notice.

Contact Ransohoff today for additional details or let one
of our experienced sales engineers help you analyze your
requirements. We look forward to serving all of your
parts cleaning and surface treating needs.

tansohoff

Ransohoff Corporation
North Fifth St. at Ford Bivd.
Hamiiton, Ohio 45011
(513) 863-5813
(800) 248-WASH

Over 70 Years of Excellence in

Innovating Parts Cleaning and Surface Treatment Solutions
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SR W 2 Soen es 1ank comoires
12 arogcLz2ins 3VsIaT u32C.ninecleaming 3f
metat saris Gentle 25:02LCn in tne hQuid $oI1-
ventzIne anc mice an s 233y rem™oval tnrougn
vapor rone rasuits o~ 3 suser clean ang cry

Jens2~ 2525 Suld degreasers
with 52785, Cress-roc ang con-
veyeriaC urits ang piain olc
open (SC cegreasers — any size

(B) AGITATING BASKET

Nouce tne smooth ang weil guarcec hnes of this JENF 22
processing sysiem. This macnine s 2Qu:SCes &m0
nons tor thorough aikaiine :mmarsion S12aring Twl
stanon gas neatec cryer Masn oasxels containing
agitatec in all solutions. Variani2 iaming ang variapee ra;
1Nto controls. Mesn paskets containing tragne carts ars
be rotated in all solutions and in crying.

(F) BATCH TYPE ROTARY DRUM

A massive JENFAB rotary grum machine systam i1s shown natis usec ‘c'
load burnishing and cleaning. The six foot diame:er rupber inac crum ors
a ton of work through a varniety of timed ano automauc cycles Ail
solutions are heated in the storage o
tanks locateg unaer drum.

This system can be built
smailer and can be de-
signed for many cifferent
processes.

(E) COBMEAL DRYER

Cobmeal or sawdust is used to thorougnly polish and dry cup
shapeg orfragile partsin this JENFAB rotary drym system that
renears and reuses the drying meaia for a SPOT-FREE finish.
Batcn type or continuous through cycle macnines available.

A similar machine can be furnished for crying parts by using
re-circulatec hot ar — gas. steam oOr efectrically heated.

(J) MONORAIL CONVEYOR

A monorail overnead conveyor system sucn as srown can o:
used 0 carry rackec pars :Nrougn various Slean:i~g mrsing 30
2rocessing spray sections. In tmis JENFARB cesig~ w2 tomoina:
SQ3K immersion seclion before antanng 2 ur=3' sysie~
equipped with nigh pressure sprays which furinar c:2a~ anc rus
proot parts.

(1) BELT WASHER

As pars orogress from ioad-
Ing to unioaging. these are
sprayed unger high pressure at vanous
stations ana from top ana dottom. An excei-

lent macnine tor cteaning, rinsing ang arying.

This machine can be buit as an indexingG System with timed Mmovements staton to 4
station or it can be run coONtiNUOuSly at a controlied speed.




o~
A JENFSZ
carrosive v 2ncigses. stair "\
struction moteamosulangzec: ¥
for cusic™=2r <2 2:ant s2rvices
All operai =3 ‘Liiv ZI7rD 22 2y 3re-puncrec @t: — Coaratsr
nas onty 2 T LFIQEs sarrals Or sasxers.

(D) AGITATING BASKET

Fully automatic systems that can orocess baskets. racks or bar-
rets with loads uo t0 3000 counds tnrough multipie cycles. Excel-
lent for processing oarts tnat must be hanaled carefully. Perfec:
for cleanming, pickhing, brignt dippiIng, pnosphating or cnromat-
ng. With or without dryers. A natural for the use of uitra sonic
power to aid in cieaning.

2 X S Ny
RN e

(G) IN-LINE WASHER

A small, six ‘oot iong. JENFAB rotary drum washing. nirnsing and
drying systemepertect torinstalling 1n line with screw machines,
cold heacers or stamoing presses. Can be fed direc:iy rcmtnese
machines so that cleaned parts are availavie for next cceranon or
tor packaging. Cr it can =2 usac for
general wasming of sma: 2arts in a
manufacturing operation. ~

(H) CONTINUOUS ROTARY DRUM

Washing, rinsing ang drying of small metal parts is per-
formeo 1n a JENFAB scoop type rotary drum system. A
straight through rouncd or e:ignt sided nelical drum moves
parts gentty 1n Hiooged work areas with fresn solution being
continuously adaed. MHeaung Dy gas. steam or efectric.

(K) MODULAR UNITS

To save nme z2nc mcney in the
installator 2t 2zuioment.
Jensen coes snic Mmachine svs-
tems pre-wireC anc ore-piceq
with only single service connec-
tions at cusicmer s Stant.

We supply :3rx hines 2s a moadu-
larizeg unit —2re we SNOW Sev-
eral processing (anxs mountec
on a commen 2as2 and $om-
piete with wiring, 2iu™DING. Dus
work, hoist a2nc  venuiaton.
Shipped in 2reax-away Seclions
and easily .ns:aiec " a custo-
mer's shoc
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J_._J_LJ IS NEs N ETURES

\GITATING MACHINE CONTINUQUS BELT

sed to process and dry parts in baskets or barreis that Parts that do not require racking or fixturing but still
guire gentie or vigorous agitation and/or rotation — must be handied carefully can be processed in a JEN-
irts that require special handling. FAB continuous belt conveyor system.
!{OTARY DRUM | MONORAIL CONVEYOR

srizontal rotating drums can clean, finish and dry For parts that are large or that may require racking
naller parts which can only be processed economi- because excessive handling could cause damage.
illy in bulk.

IADTINES FOR

:HEMICAL TREATMENT e BRIGHT DIPPING ¢ DEGREASING » PHOSPHATING
'LTRA SONIC CLEANING ¢ CHROMATING ¢ PICKLING ®* WASHING ¢ DRYING

Imost every cleaning and processing problem is different. The size, the shape, the
'eight, the soil removal, the final finish are just a few of the many factors that
etermine just what system would work best.

ENSEN FABRICATING ENGINEERS can offer many years of experience in solving
1e problems you have — problems we have probably soived before. TRY us'

‘his isn’t all that we make or do. We are designers and fabricators of any type of tank
sed in metal finishing — plating, anodizing, chemical treatments, paint, pickling,
right dipping, storage and in any size or configuration. We install turn-key finishing
lants and departments.

IESIGH - - ENIGINEERING - FEIBIHIHITH

WE DO IT ALL
JENSEN FABRICATING ENGINEERS, INC.

PLANT ADDRESS
555 Wethersfield Road, 8erlin, CT

MAILING ADDRESS
P.0. Box 307, East Berlin, CT 06023

TELEPHONE
(203) 828-8316

W 11 g, 100 e
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The Jenfab LJ-
Series Rotary Drum
Parts Washer is
designed to process
small production
loads through a
cleaning operation
in an automatic manner.

Dirty parts are introduced
into the horizontal drum which ¢
is equipped with an internal helix S R
auger which advances the parts forward ~& _
asthe drum rotates. It utilizes apumpand
internal spray header to force impingement of an
aqueous cleaner solution onto the dirty parts.

This scaled down unit incorporates many of the successful
engineering features found in Jenfab's larger standard washers.
It can be used as an In-Line system. or in a Cell operation. As
a Free-Standing unit it can be used for cleaning and drying.
Additional stations can be added as optional units.

Multiple Uses — lh-Line, Cell, Free-Standing

Limited Space Requirement

Designers

and Fabricators
of Quaiity
Metal Finishing
Equipment

< o)
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STAMDARD FEATURES
o~ Heavy gauge weided steel consiruction & 15" diameter drum, 14 gauge. siainless steel
~ MHinged top for drum access & All-iron sealless vertical pump
» Pre-wired and pre-piped & NEMA 12-electrical panel s Mounted support frame
«~ Heavy duty drum roilers anc rotational support rings ~ 2 rpm fixed drum speed

OPTIONAL FEATURES

~ Stainiess steel tank construction & Variable speed drive & Heated dryer
& Electric tank heat & Tank insulation & Qil separation & Casters

SPECIFICATIONS

~ Tank volume: 40 gallons & Work load capacity: Approximately 400 Ibs/hr
» Perfs — 1/8" standard (other sizes available) «~ Portable

lEeTRIciL STAINLESS STEEL NS ACCESS
PANEL / ORUM _ /_
\ ss* .
MACHINE
LENG LOAD

-
CHUTE
o Y .
ra188 = SIK
A oo o}
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OTHER JENFAB SYSTEMS

AGITATING MACHINE ~ CONTINUOUS BELT ~ MONORAIL CONVEYOR
ROTARY DRUM MACHINES « HOT AIR AND COB MEAL DRYERS

MACHINES FOR

CHEMICAL TREATMENT « BRIGHT DIPPING s« DEGREASING & PHOSPHATING
ULTRASONIC CLEANING ~ CHROMATING » PICKLING » WASHING & DRYING

DESIGN « ENGINEERING « FABRICATION
WE DO IT ALL
JaNSEN FAZ2RICATING =EN3EINZZ=S, INC.

PLANT ADDRESS 535 Wethersfield Road. Berin, CT 06037 Distributed by:
MAILING ADDRESS PQ. Box 307, East Beriin, CT 06023
TELEPHONE (203)828-6516 = FAX (203)828-0473

(v n2Zme.

ednUS A 1-90-3M Form RSLJ-100
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- A Typical Four-Station Rotary Parts Washer
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RECIACULATING
=CT AIR DRYER

STANDARD FEATURES

Engineered With Off-the-Shelf Components for Ease of Maintenance

« Steel or stainless steel construction. » Single point utility connections for easy
« 24" through 48" diameter drums, custom installation.
designed for each customer’s parts. « Heavy duty base frame and superstructure.
» ‘Energy efficient recirculating hot air dryers.  « Machined drum rings—heavy duty
« “In tank” mounted vertical end suction bearings.
pumps.
OPTIONAL FEATURES
« Ultrasonic cleaning capability available. » Rigidized or embossed drum material.
» Combinations possible—flat belt and rotary  « Automatic chip and oil removal systems.
drum. . . . ) * Automatic load and unioad features.
. S;sz::s used in conjunction with cobmeal | Special “Marine Type" clean out doors.

SATISFIED USERS

Duracell = General Motors * AC Spark Plug » New Departure/Hyatt Bearings « Century Brass *
Robbins Mfg. Co. * Union Carbide = Torrington Co. * Textron » TRW—Carr Div.,, Palnut Div.,
Bearings Div. » Scovill Mfg. Co. * Parker Hannifin » Morse Automotive Products « Buell Indus-
tries = Rexnord

MACHINES FOR Chemical Treatment » Bright Dipping * Degreasing * Phosphating *
Ultrasonic Cleaning » Chromating * Pickling « Washing * Drying
Design * Engineering * Fabrication—We Do It All

JENSEN FABRICATING ENGINEERS, INC.

PLANT ADDRESS
555 Wethersfield Road. Beriin, CT 06037

MAILING ADDRESS
PQ Box 307, East Berlin, CT 06023

TELEPHONE
{203) 828-6516

43415 M Panteain US A



Judd Street
tock, o
60098

Toll Free:(800) 338-8778
Fax: (815) 338-8711
Phone: (815) 338-8700

W CE LN 2 ER S AN L B IR

J.S. MANNOR MACHINE CORP.

USTRIAL PARTS WASHERS, WATER TREATMENT SYSTEMS,
VVEYORS, CENTRIFUGAL SPINNERS, LOADERS, SURFACE
ATMENT EQUIPMENT.

We Build Superior Equipment at
Competitive Prices .

1or Machine has delivered over 2,500 parts washers worldwide with a customer base of 700
3s. Better than 70% of our business is repeat business. Once a manufacturer buys one of
ines, he will buy again and again. The reasons include our quality, service and technical

all at competitive pricing.

Standard Features Optional Features
Sloped tank bottom Chip Separator
[ank drains Qil Skimmer
>afety overflow coupling Lower heated blow-off
/1" tank walls - Tank Insulation
Stainless Steel sheath Blower Insulation
electric immersion heaters , Dual Filters
Stainless Steel spray nozzles Natural Gas or Steam Heat
\utomatic water make-up i Variable Speed Control
10 PSI process spray NEMA 12 controls
“xhaust cowiing Water Treatment Center

er will clean the first part processed, but a washer's real value is determined by it's ability to

ully clean parts 10 years later. This is where we shine. Our understanding of the water processing
) extend the life of the washer bath, as well as the demanding durability the industrial environment
has resulted in Mannor developing a family of machines to meet your requirements.



Rotary
Drum
Washers

J.S. Mannor Machine rotary
drum washers offer the best
cleaning available. Production
parts are completely submerse
and sprayed in the first station
the washer for optimum cleanir
results. An internal helix conve:
the product to subsequent
stations. Special materials are
available for stringent material
handling. Equipment can
accommodate one, two or mor:
process stations to meet your
application.

Combination
.Units.

Our combination units are
designed to process dissimilar
parts with common soils. A
typical example sees a rotary
drum on one side cleaning
fasteners, while a flatwire belt
cleans the material handling
pans. Conveyor types include
drum, belt, walking beam,
vibratory brush and monorail,
which can be handled at a
minimum cost with our
interchangeable cabinetry.




Malking
Seam
conveyors

/alking beam conveyors offer a
urdy, durable means of
onveying large/heavy product.
n additional advantage allows
ositioning stationary and
oving beams to orient an
egular shaped part for
‘ocessing in tandem with
2dicated spray nozzles and
ow-offs.

ther advantages include

alking beam machines which
ld castings at an incline to
omote flushing and drainage of
ternal ports and cavities. Our
jto-Rolrm system will oscillate
e part 180° in one or more
ations for excellent cleaning

id drying, inside and out.

lersatile
lelt
yonveyors

rsatile belt conveyors handle
>duct directly on the belt orin
skets. Special conveyor
eeds and process times can
sily be designed into the
iIchine to match cleaning
amical requirements. Fixtures
1 be mounted on the belt for’
rt orientation and robotic
d/unload.
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a
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Inline
Washing

Inline washing offers significan
cost savings. Cleaning parts
seconds after manufacture
reduces the required operating
temperature, process time,
chemical concentration and
aggressiveness of the cleaner
because the soils have not had
chance to "set up" on the parts
Also, work-in-process is kept t
a minimum.

Compact
Cellular
‘Washers

Compact cellular washers offer
dedicated, single or multi-stage
process cleaning for a
manufacturing work cell. The
operator can place the product
on the conveyor orin a
receptacie and have process
clean parts for the next operatic
internal to the work cell cycle
time.



i
i
3
3
3
¥

E
:

!

luitiple In-
ine Washers

rallel manufacturing lines such
bearing, casting, roller chain

 fastener production
'perience common soils at

Jtiple locations. When

'nsidering material handling

d work-in-process costs,

1ltiple washers located
mediately after the

anufacturing step deliver a

bstantial cost savings. Inline

ishers have proven to reduce
anufacturing expenses, but if
e soils are being cleaned, why
y for an individual pump, filter,
lution heating,-‘water make-up,
emical make-up and oil
noval, as well as maintenance

all of these locations?

Jater

'rocess
ystems

5. Mannor Machine has

opiied water process tanks

m 300 to 4,000 gallons to

rform all of these steps at one

:ation. Our water process

ks locate all water/cleaner

lintenance at one convenient

:ation which can be

sitioned hundreds of feet from

» manufacturing line. This

;ults in a much smaller “remote

sher" using less

‘nufacturing floor space while
ring all the advantages of a

Je wash tank volume and

- ution life.
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" S. MANNOR MACHINE CORP.

127 East Judd Street

Noodstock, lllinois 60098
>hone (815) 338-8700
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'-Forgmgs «:..-Automohve l\ccessones
‘-AirCleaners. .~ -~ . - _Lifters .

.-24 Cylinder Engmes R ?-Contmuous Stnp R
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J S MANNUR MACHINE COHP

427 East Judd Street
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WARTZR ELAST UNIT

WHEEL - Two water wheel units
(Stancard).

The direct cdrive blast wheal units rotate
at 1750 RPM for maximum water
velocity. The 14° diamater blast wheel
units are fabricated of stainless steel.
WHEEL HOUSING - Fabricated from 1/4"
steel plate and lined.

CONTROL NOZZLE - Cast of wear
resisiant alloy and adjustabie for pattern
control.

BLAST CHAMBER

CONSTRUCTION

WORK HANDLING - Three chambered
drum constructed of stainiess steel
inner panels, steel top, bottom and outer
panals.

DRUM DRIVE - Exterior mounted C-face
motor and gear reducer powers a chain
and sprocket drive. Torque limiting is
provided Qetween drum shaft and final
sprocket for jam protection.

HOOK SPINDLE - Continual rotation of
hook spindle during blasting operation
provides full exposure of parns to the
blast stream.

HOOK SPINDLE CAPACITY - 100 bs.
per hook.

HOOK SPINDLE SPEED - 9 RPM.
WORK HANDLING CAPACITY -
Maximum area provided for material to
be blasied is 13" diameter x 167 long.

CADINET

CONSTRUCTION

CABINET - Constructed of 1/47 steel
with 12 ga. removable front paneis
seaied with negprene for leak and noise
cantrol.

PUMPS- Vertical centrifugal sump pump
is sealess cast iron construction with
direct coupled TEFC motors.

PIPING

PIPING FROM PUMP TO WHEEL - is
schedule 40 steel with oil resistant, high
temperature rubber hose at wheel
connection. Hose allows for ease of
maintenance and adjustments.

PIPING TO CYCLONE - is schedule 40
steel to water level and scheduie 80
CPVC above water level. CPVC material
is wear resistant and helps control heat
loss.

CYCLONE SEPARATOR

SYSTEM

CYCLONE SYSTEM - is a closed loop
design and is operated continuously to
remove solids from tank area before
they accumulate and generate erosion
in the washer. A waste hopper is
installed below the cycione to collect
solids. Solids are removed from hopper
through a vaive and intc a waste
container for easy disposali.

= ..-77Zi - MODEL HP 1316 SPINNER HANGER WASHER

OlL SKIMMER
A direct driven 1/10 motorturns a 12" cta
polyurethane whesl to continually skirm

oil from top of water.

TANK CONSTRUCTION
TANK - Constructed of 1/4” steei plate
formed and welded. No bottom drains
insure against accidental spills and
improper discharges of tank contents.
Tank is insulated with 1° styrofoam
sheets and 16 ga. cover panel. Tank
capacity is 100 gallons.

HEATER BURNER - A self ignition,
safety blower burner system is used for
water heating. A pressure swilch
senses blowaer on. Gas pressure and
pilot ight are monitored before main gas
valve is opened for burner ignition.
Burner is 250K BTU.

FIRE TUBE - A weided and pressure
tested tube channels and transfers heat
to water within the tank. System is very
efficiant with minimum heat loss.

ELECTRIC MOTORS
All motors are T.E.F.C., ball bearing,
230/480 volts, 3 phase

Water Blast Wheel (2) SHP, 1750 rpm

Chamber drive” 173 HP, 1200 rpm
Spinner drive 1/3 HP, 1750 rpm
Main pump 3 HP, 3450 mm
Cyclone Pump 2 HP, 3450 rom
Qil Skimmer 1NOHP, 16 pm
GOFF
HydroPulse
N’

A

SPECIFICATIONS SUBJECT TO.CHANGE WITHOUT NOTICE

Floor View

Front View

Side View

1 Pleasant Grove Rd.

P O.Box 1607

CORPORRTIOON
Seminole, Oklahoma 74868

Tel 405/382-6200

FAX 405/382-701!



{,“ Clean Better with Water. . .

RECENY
HYDRO PULSE vs TRICHLOR IlI FEE 16
| S CAPSU!

Patent

& 06 Pending

S
o0 Pusst | TRICHLOR 1

HYDRO PULSE TRICHLOR 1! HYDRQ PULSE JBRICHLOR 1)
« 3 min Water + 15 min Degrease + 3 min Water + 15 min Degrease
+ 3 min Blast + 3 min Blast + Paint + 15 min Spray wash
Savings: 12 min per load - 3 min Blast
Hydro Pulse Advantage: No chemicals - + Paint

Savings: 30 min per load
2 steps - hancling
Hydro Puise Advantage: No chemicals

HYDRO PULSE TRICHL ORI Hyna~ o1y ez TRICHLOR 1))

- 3 min Water + 15 min Degrease « 5 min Water - 15 min Degrease

« Pamnt . 2 mun (eacn) Hand Buff - Paint . Disassemoie

« 1C0 oer load + Pam - 25 perload « 2 mmn 2last

Savings: 3 1/2 hours per 100 units © Re-assemoie

Hydro Pulse Advaniage: No chemicals _ v Pam _
Savings: 1 hour 15 min. per 25 units
Hydra Pulse Ac.znizge: No cnemucals

Ry 2704



HYDRO PULSE vs TRICHLOR
- ON ELECTRICAL PARTS

Patent
Pending

ARMATURE

- e R
P ] .

A M 4 e

« 20 min in Trichior

+ Runin Goff 1316 Spinner
« Trichior did not clean between windings « 4 perlocad
- Dintin gaar area not removad ' « 5 second cycles
« Had to be wired brushec ~ Water only

HYDRO PULSE ADVANTAGE: CLEANER PARTS

NO CHEMICALS
STATOR
« 20 min in Tricnicr s Runin Goff 1216 Soinner
- Soils not removec g 5_3 + 4 pericad

+ 30 second cycles
ANY QUESTIONS? mErwoer mi.@iib.
1-800-654-4633 EE

X318

CORPERRTICDY
1 Piezs2n1Giove RS2 o P T ZzxtETT + Seminole. Chlahoma Tag3s - T2 2IZ 2I2.2827 0 FAX 40Z 282-TC1L
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opaa.uon depends on theconventwna! cramng

of gnit blast; steam, hazardous chemical solvexits or i

ve manual lahor; Cald Jet; Inc. can improve your-
ty maxxmlzeyomeqmpmenthfe_and mmpletely”

: mthemvulnhonarydrzmngpmc&sthatpmvxds" -

joxic, non-hazardous solution to the problems™ - .

wnhmmnomldeanmgmthods.'rms pmwss‘

blletized carban diaxide, or dry ice, as a hlast media -
atically ranoveres:dneirumdeamngsmfaces:

dxymepd!etscumemconmctmththeanfaoe,
shnck,orfm:kmgocans Thlsextremechangem
severs the bond between the residue- -

temperature
ck_zamngsmfacetoagmﬁcanﬂymducethedeanmg
isociated wnthmmenuonalmethods.

fets dumtegmte upommpact,extendmgeqmpment
ipener hfebymxmmmng ahraswnand‘

;—J/

e

tensxle strength detenoraﬁan. The nes:dual carbon dinxxde
.~ partides then dissipate into the atmosphere; eliminating . ~
* any costs assocwled mth cumenuonal medxa redamanom
_and dxspusaL

Becnusemrbon dmxxde is anon—tanc, natnralelement, xtls

proved for industry use by the FDA, USDA and EPA. Used:
in the Cold Jet system; the carbon dioxide pellets are a non~
flammable, non-conductive dry blast medxum that wxﬂ not-»
damage electnml ormechamml parts.' -

fhchCuIdJetsystemmhaonﬂneednﬂ'erent nnuples—,

. velocity, massdensntyﬂawandthermalshock.() timmny..

- cleaning efficiencies are achieved through th&regulanon of"”

~ these elements at the control panel urbytheopezatnrdunng‘
manual apphcanons. SN %

'l'he pmpellent stmam may elther heshop air oran mert
- gas. Pressure regulation achieves subsonic; sonicor- -

.- supersonic velocities and the mass of carbon diaxide: pellets.

in the propellent stream is adjusted by regulating feed xates-, A
Volumetric flows are controlled using variable compressor- -
settings. The degree of thermal shock can be accentnated or.
muumxzed, and is achieved when the carbon dioxide pe{let':r

- come in contar.tmth the snrface hemg deaneda :
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<" Eackt Cold Jet pelletizer unit undergoes strict quality car
+.- testng procedares prior-(o shipping... - -]
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The Force of Nature is Unlimited

Following vears of research and development, Coid Jet today
designs, engineers, manufactures and installs cleaning
systems in a diverse range of industries to meet a variety of
challenges. From such intensive applications as the removal
of layers of slag from automotive assembly rails — to such
sensitive applications as the removal of flux from circuit
boards, Cold Jet is revolutionizing the way industries
approach their cleaning processes.

Cold Jet meets each new cleaning challenge because our
engineering team has a broad range of system design
experience across a wide spectrum of industries. From food
processing to automotive manufacture; from electronics to
aerospace, our expertise allows us to design and
manufacture systems for mobile, fixed, manual or automnated
on-line applications. These capabilities provide our
customers with a valuable ally in their battle to remain
competitive in a constantly changing environment.

The Force of Nature Takes on
Many Forms

Each system is comprised of four basic elements: a non-
explosive tank of liquid carbon dioxide; a pelletizer, a
propellent system and a nozzle assembly. These elements
are then custom configured to meet the most demanding
application challenge. Individual systems are designed to
conform to each customer's specific requirements. Typical
configurations involve either fixed or mobile units.

Fixed systems lend themselves to automated on-line
applications. Whether used for equipment maintenance,
cleaning or surface preparation, these systems contribute to
increased production rates and performance. Cold Jet -
retrofits existing production lines or designs and integrates
systems in new plant construction. These systems hard pipe
liquid carbon dioxide from remote supply tank locations to
single or multiple application sites.

Mobile systems lend themselves to manual applications at a
variety of remote locations. Each mobile system is self-
sufficient and transportable within a plant environment or
outdoors. Components are mounted on towable trailers with
a typical turning radius of 12 feet for easy maneuvering
from one location to another.



Unleash the Force of Nature with
“old Jet...

[o Provide a Safe Environment

decause carbon dioxide is a non-toxic element approved for
ndustry use by the EPA, FDA and USDA. Cold Jet reduces or
liminates ongoing company liability and employee exposure
0 dangerous chemical cleaning agents when substituted for
hemical wash processes.

0 Reduce Costs

he fracking capabilities of Cold Jet dramatically shorten
leaning times associated with conventional processes,
educing labor costs while improving productivity.

old Jet's natural properties and superior cleaning
apabilities eliminate the need to use hazardous materials
ecause carbon dioxide pellets evaporate and dissipate into
1e atmosphere. Disposal costs are reduced in two ways:

irst, there are no hazardous chemical solvents to be
isposed of in accordance with stringent Federal, State and
ocal guidelines.

econd, conventional methods used to clean existing toxic
aterials or radioactive substances generate additional
azardous wastes because the medium becomes
ontaminated on contact. By using Cold Jet, only the
azardous material being cleaned requires disposal.

o Increase Production

roduction schedule interruptions, or the removal of
ymponents for cleaning purposes can be eliminated by
itegrating your production line with manual, automated or
botic Cold Jet systems. Dedicated cleaning cycles can be
iminated and preventive maintenance schedules can be
nplemented to provide for equipment maintenance during
roduction. The dramatically reduced cleaning time of Cold
2t increases throughput without adding labor or extensive
apital equipment.

o Extend Equipment Life

ecause frozen carbon dioxide has negligible molecular
itegrity, Cold Jet pellets shatter upon impact, reducing
quipment and component wear by minimizing the surface
egradation normally occurring with the use of conventional
ast media. Cold Jet's dramatically superior cleaning rates
duce cleaning time. allowing materials to be cleaned more
equently with less harm to surfaces.

Self-sufficient Cold Jet mobile systers are towcsle and Ac:
a typical turning radius of I2 feet for eusy maneuceriny
etther within a plant envtronment or outdoors.

This automotive bumper mold is one example of the many
superior cleaning capabiiities of the Cold Jet svstem.

Cold Jet systems
are currently Hetr
used across a
broaa spectrum
of industries

to imaroce
performance anc
reduce productio.
costs.



ustaining the Force of Nature

sile Cold Jet is providing this revolutionary technology to
justries throughout the world, we maintain our
mmitment to extensive, ongoing research and
velopment, allowing us to meet the emerging challenges
sociated with rapidly evolving technologies in the
dustrial marketplace.

190ing research projects are being conducted by some of

e most prestigious third-party organizations in the world.
1ese programs provide both qualitative and quantitative

ta to Cold Jet and our customers. One such program being
nducted by Battelle Memorial Institute, the world’s largest
ivately funded research institute, is evaluating long-term
ress fatigue when using Cold Jet applications on

uminum and composite panels for the commercial and
ilitary aerospace industries. '

- another program, the Production Engineering Research
;sociation of Great Britain, or PERA, is providing
etallurgical, performance and safety data regarding Cold
it applications in European aerospace, defense and energy
istallations. PERA, formed in 1946, is a multi-disciplined
:chnology center with membership comprised of over 1,200
ritish and European companies.

-om the United States to the far reaching corners of the
orld, our commitment to meeting the challenges of
solving technologies remains constant.

supporting The Force of Nature

ach Cold Jet system installation is backed by extensive
erformance guarantees, comprehensive training programs
r equipment users and a nation-wide support organization.

.old Jet enjoys an ongoing association with Liquid Carbonic
-arbon Dioxide Company, the world's largest supplier of bulk
arbon dioxide. This affiliation allows us to provide our
ustomers with sales. installation and service assistance as
sell as a secure supply of liquid carbon dioxide.

The Force of Nature Versus
Conventional Cleaning Methods

Method Aprasive  Disonsal Perinrmance Toxic Concuciine
Cold Jet no no superior no no
Sand ves ves mogerate  nc* o
Glass Bead ves ves mooerate  nc* a0
Wanut Shell ves ves hmited ne* no
Steam no no injeriar no ves

Chemical Soivents no ves limited ves ves

* If used to clean nazardous aterials. this medium 15 cortarminated
upon contact — becomng 10XIC waste requiring saie dispesal.

For more information, or to receive a copy of our
demonstration video. call or write:

(513) 831-3211

Cold Jet, Inc.
455 Wards Corner Road
Loveland, Ohio 45140

Cold Jet can custom-configure nozzles for gqutomated on-line
applications as well as procide a variety of standard nozzie
assemblies for manua! applications.



CoLp JET, INC.
The Force of Nature

Cold Jet systems use dry ice pellets as a blasting medium to safely
and economically clean, depaint and prepare many surfaces with no
media waste generation or disposal.

Unlike grit, chemicals or particle blasting, dry ice pellets vaporize,
leaving only the removed contaminant for disposal. Clean-up time is
dramatically reduced. along with the expense and on-going liability
associated with disposing of the cleaning media.

Dry ice is a non-toxic natural element; approved for industry use
by the FDA. USDA and the EPA, carbon dioxide is non-conductive,
non-abrasive, non-explosive, non-invasive and non-flammable.
Decrease on-going employee liability by eliminating cleaning agent
residue, hazardous dust and toxic chemical vapors.

Should you have any additional questions, please give us a call at your
earliest convenience.



" COLD JET FIXED INSTALLATION
GENERAL SYSTEM SPECIFICATIONS

COLD JET SYSTEM

Mode! 65-100
Length: 75 Inches
Width: 48 inches
Height: 73 inches
Welght without Dryer: 3750 Lbs
Power Requirements: 460 voits; 40 Full Load Amps; 60 Hz; 3-Phase; 15 Kilowatts per Hour
Approximated CO, Usage: 360-1450 Lbs. per Hour (Continuous Operation)
Standard Blast Hose Length: Up to 200 feet
Internal Dryer: 350 P.S.l. @ 330 C.F.M and Max. Dew Point of 40 Degrees Fahrenheit
Internal Dryer Weight: Approx. 450 Lbs. .

Internal Dryer Power Requirements: 115 Volts; 1 Full Load Amp; 60Hz; 1-Phasae; 0.10 Kilowatts per Hour

AUXILIARY EQUIPMENT

Air Compressor
Recommended Pressure and Flow: 250 P.S.| @ 330 C.F.M.
Compressor Weight: 4400 Lbs.

Compressor Power Requirements: 460 Volts; 156 Full Load Amps; §0Hz; 3-Phase; 112 Kilowatts per Hour

Liquid CO, Tank
Capacity: 12-50 Ton LCO,
Woelght: 42,000-140,000 Lbs. Fully Loaded

Power Requirements: 460 volts: 20-50 Full Load Amps; 60 Hz; 3-Phase;
14 Kw @ 20 Amps; 36 Kw @ 50 Amps

Total Power Consumption of Cold Jat System: 460 Volts, 197* Full Load Amps., 60 Hz., 3-Phase

*Does not include CO, Tank



COLD JET FIXED INSTALLATION
GENERAL SYSTEM SPECIFICATIONS

COLD JET SYSTEM

Model 65-150
Length: 100 Inches
Width: 48 Inches
Height: 73 Inches
Woeight without Dryer: 4650 Lbs .
Power Requirements: 460 volts, 40 Full Load Amps., 60 Hz,, 3-Phase, 18 Kilowatts ber Hour
Approxim?ted CO, Usage: 360-2900 Lbs. per Hour (Continuous Operation)
Standard Hose Length: Up to 200 feet
Internal Dryer: 230 P.S.I. @ 850 C.F.M and Max. Dew Point of -40 Degrees Fahrenheit
internal Dryer Welght: Approx. 1600 Lbs.

Power Requirements: 115 Volts, 2 Full Load Amps., 60Hz., 1-Phase, 0.10 Kilowatts per Hour

AUXILIARY EQUIPMENT

Air Compressor
Recommended Pressure and Flow: 290 P.S.| @ 850 C.F.M.
Compressor Weight: 7694 Lbs.

Compressor Power Requirements: 460 Volts, 361 Full Load Amps., 60 Hz., 3-Phase, 259 KW per hour

Liquid CO, Tank
Capacity: 12-50 Ton LCO,
Woeight: 42.000-140,000 Lbs'. Fully Loaded

Power Requirements: 460 volts, 20-50 Full Load Amps., 60 Hz., 3-Phase
14 Kw @ 20 Amps; 36 Kw @ 50 Amps

Total Power Consumptlion of Cold Jet System: 460 Volts, 403" Full Load Amps., 60 Hz., 3-Phase

*Does not include CO, Tank



COLD JET FIXED INSTALLATION
- GENERAL SYSTEM SPECIFICATIONS

COLD JET SYSTEM

Model 65-200
Length: 100 Inches
- Width: 48 Inches
Haight: 73 Inches
Welight without Dryer: 4650 Lbs
Power Requirements: 460 volts, 40 Full Load Amps., 60 Hz., 3-Phase, 18 Kilowatts per Hour
Approximated CO, Usage: 360-2900 Lbs. per Hour (Continuous Operation)
Stanciard Hose Length: Up to 200 feet
internal Dryer: 290 P.S.l. @ 850 C.F.M and Max. Dew Point of -40 Degrees Fahrenheit
internal Dryer Weight: Approx. 1600 Lbs.

Power Requirements: 115 Volts, 2 Full Load Amps., 60Hz., 1-Phase, 0.10 Kilowatts per Hour

AUXILIARY EQUIPMENT

Air Compressor
Recommended Pressure and Flow: 290 P.S.| @ 850 C.F.M.
Compressor Weight: 7694 Lbs.

Compressor Power Requirements: 460 Volts, 361 Full Load Amps., 60 Hz., 3-Phase, 259 KW per hour

Liquid CO, Tank
Capacity: 12-50 Ton LCO,
Woeight: 42,000-140,000 Lbs. Fully Loaded

Powaer Requirements: 460 volts, 20-50 Full Load Amps., 60 Hz., 3-Phase
14 Kw @ 20 Amps; 36 Kw @ S0 Amps

Total Power Consumption of Cold Jet System: 460 Volits, 403" Full Load Amps., 60 Hz., 3-Phase

*Does not include CO, Tank



COLD JET
-~ RDS 1000 Remote Delivery System
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LENGTH: 97.12 with tow bar extended; 58" with tow bar stowed WIDTH: 50" HEIGHT: 5337

WEIGHT:

CO, PELLET CAPACITY:

PELLET BLAST FLOW CAPACITY:

EFFECTIVE OPERATING PRESSURE RANGE:

OPTIONAL AIR DRYER:

POWER REQUIREMENTS:

STANDARD BLAST HOSE LENGTH:

CONSTRUCTION:

CASTERS:

Approximately 1500 pounds dry

640 pounds

Up to 1000 pounds per hour

80 psig @ 150 CFM to 300 psig @ 350 CFM

330 psig @ 330 CFM and maximum dewpoint
of 40 degrees Fahrenheit

120 VAC, 1-Phase, 15 Amps Full Load
Up to 200 feet

All welded steel frame and stainless steel panels
Teflon lined stainless steel hopper

Standard industrial urethane tires on steel wheels




COLD JET, INC.
-~ PPAH-1500 Dry Ice Pelletizer

’—— 74.58 [1892.30)
—

C T o
_ g hgr -
IFE @:—I: 1 51.00 [1295.42]
= =
| Ul =
&4
— e —

76.80 [1830.42]

58.53 [1485.90]

CO, PELLET PRODUCTION RATE:

CO, PELLET DIAMETER RANGE:

LENGTH: 74.50 inches

WEIGHT:

POWER REQUIREMENTS:

APPROXIMATED CO, USAGE:

CONFIGURATION:

PELLET LOAD HEIGHT:

CONSTRUCTION:

Variable - 165 to 1500 pounds per hour

0.125 to 0.438 inches diameter
(interchangeable die plates)

- WIDTH: 51inches - HEIGHT: 76 inches
Approximately 3500 pounds dry
460 Volts, 3-Phase, 30 FLA, 60 Hz

360 - 2900 pounds per hour

Two Pelletizer Cylinders

Two Pellet Loading Chutes

Independent or coordinated pelletizer operation
54 inches maximum

Allwelded steel frame and stainless steel panels




[ Ya4) ISTRIP SYSTEM

The ACCUSTRIP S‘z"",-':’,f -

manufactured by SC-.../”.
MANUFACTURING, liu’:
using ARMEX® BL ‘/7::!,4.
is the safest and mcz:: :r."': 2iive ms 1T
available in the wo:'.

=2 SCHMIDT

—_———E—_. MANUFACTURING

—_— INCORPORATED
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‘manufectured by the mzkers i A ul & RAMMER ? preducts, tha ACCUSTRIP
SYSTEM™ effectlvel/ works on substrates that previously required harsh
chemicals. protected environments, or simply could not
be done at all. Because of the nontoxic and
nonsparking qualities of the ACCUSTRIP SYSTEM”™
you are now able to perform depainting and degreasing
maintenance in one step, in the field, in hazardous duty
areas, and without costly downtime. Also, the
ACCUSTRIP SYSTEM’s unique application of water
injection at the nozzle, utilizing ARMEX' Blast Media ,
enables you to depaint and degrease equipment without
damage to machined parts or bearings. The variety of
substrates ideally suited to this application ranges from
exotic composites to concrete. From hydrocarbon
processing and automotive to public utilities and the
aerospace industry, application after application is
being uncovered. SCHMIDT's reputation for innovation
and quality in the blasting industry is evident in the
design and construction of the ACCUSTRIP SYSTEM™.
This system is safer for the operator and the environment than any other offered
in the world today.

% ‘( " ’."7 ( ' J/ As of this printing, there
‘ /"l/ /N ‘ are four standard
ACCUSTRIP SYSTEMs
available: . Model 16W, 1 operator
6 cubic ft. media tank with 40 gal.
water tank . Model 16, 1 operator 6
cubic ft. media tank

(not pictured) . Model 13,

1 operator 3 cubic ft. media tank

. Model 220, 2 operators 20 cubic
ft. media tank. All models include
modifted 149 Thompson valves, so
' the operator can have total

MODEL t6W

the control panel. Each model
also comes complete with 50 ft.
of blast hose and high pressure water hose with water

injection blast head for each outlet.

SCHMIDT

MANUFACTURING
INCORPORATED
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- asulurb of Fousion, SCHWICT's 11 acre ccmgizx reflecis i72 pride
they take in producing quality products. Their certified ASME ccde
manufacturing facility is staifed with only the finest craftsmen.
Management also chose the engineering, marketing and suppcert

= | teams with the same critical eaye. The SCHMIDT

manufacturing team has been called upon

by some of the largest companies in the world
for custom-made equipment and

engineered systems. From the smallest
blasting pot to the largest self contained blast
room, their engineering experience is second
to none. SCHMIDT MANUFACTURING, INC.'s
patented valves
are considered
the finest in the
industry and are
frequently used

by other

s S Qo . — ' manufacturers of
ié g ;“’ vEr St brand name abrasive blasting equipment. SCHMIDT
' e MANUFACTURING, INC.’s

equipment js primarily

CO M PANY PROFILE -nocrs werivic
distributor network.

These distributors are supported with
‘field training, in-house seminars
and an on-going program of
marketing material on all
products and current innovations.
SCHMIDT stocks parts for all the
equipment they manufacture.
Whether it's off-the-shelf blasting
- ‘ equipment, custom-made
equ:pment engineered systems, ACCUSTRIP
SYSTEMSs, or any of their patented valves, SCHMIDT
MANUFACTURING, INC.’s quality products and quick
response after the sale are the mainstays of their
reputation.

SCHMIDT

MANUFACTURING
INCORPORATED




o ARMEX' Blast Media', manufactured by the

makers of ARM & HAMMER '? products, is an odorless, white
crystalline material posing virtually no health or combustion hazards
when used as directed. The ARMEX" crystal possesses a umque

combination of hardness, specific JE , :
gravity and pH, giving it exceptional
capabilities for depainting and
degreasing when used with the
ACCUSTRIP SYSTEM™.

ARMEX' + WATER = ACCUSTRIP™

WATER FLOWRATE ———————>="5gpm . " "}’

MEDIA FLOWRATE = 80 Ibs. - 240 Ibs. per hr.
PRODUCTION RATE® " 15- 25 sq. ft. per min.
PRESSURE RANGES 10-100psi =

* PARAMETERS BASED ON URETHANE TYPE COATINGS UP TO 4 MILS

P R A —aie s oA TR SNk '__u' Somesr ¢ el s
e EACCUSTRIP: DIMENSIONS%&. s
MODEL OA LENGTH OA WIDTH OA HEIGHT APPROX. DRY WEIGHT

. LN. 1 (CM) T IN_| (CM) IN__|___(CM) L8S. (KGS)
16W 66 (170) 54 (@3 | &4 (185) 1210 (549)

16 36 (91) 32 (81) 56 (142) 810 | (367)

13 a4 (112) 34 (86) 54 | (130 710 | (322)

220 56 (142) 38 | @ 80 | (203 1920 | (871
MANUFACTURING
INCORPORATED
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TSR
X




FLEXIB”.I TY—’The unretouched photos on this page feature just a few of the
applications for which the ACCUSTRIP SYSTEM™ is the preferred, and sometimes

' the only, method of depainting and/or degreasing.

THE FOLLOWING ITEMS ARE EXAMPLES OF THE VARIETY OF MATERIALS THE
ACCUSTRIP SYSTEM™ CAN DEPAINT AND/OR DEGREASE WITHOUT COSTLY DOWNTIME;
IN SOME CASES IT IS THE ONLY METHOD WHICH WILL PRODUCE A LIKE NEW FINISH.

« Concrete

« Cast Stainless Steel

« Cast Aluminum And Glass

« Cast Iron

« Thin Gauge Aluminum And Galvanized Steel
« Aviation Alloy And Adhesives

« ABS Plastic, Fiberglass And Polyurethane

F E AT U R E S USER FRIENDLY —1

From media flow to
blast pressure, the
eye level instrument
, panel gives the
{ operator total
system control.
% Less protective
e\ wear is required
for the operator of
the ACCUSTRIP
SYSTEM™,
making him more
comfortable

and productive. |

SCHMIDT

MANUFACTURING
INCORPORATED
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=——"a abrasive blasiing equipment, paris
———W4 and service, contact: SCHMIDT
== MANUFACTURING, INC., P O. Box 37,

- Fresno, TX 77545, 713/431-0581 -
-800/231-2085 - FAX 713/431- 1717 or your nearest

distributor.—~===

~—ARNEX’

The “ARMEX*® logo” and word
“ARMEX*® " are registered
trademarks of Church & Dwight
Co., Inc.

The “ARM & HAMMER® logo” and
the words ‘ARM & HAMMER® " are

- registered trademarks of Church &
Dwight Co., Inc.

© 1991 SCHMIDT MANUFACTURING, INC. « SMi-2/91 25M
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through adouble - |
raw of water elim-
inatars and s dis- * -
charged frony the -
collectars through -
the integrally-
mounted fan.

T BOTTOM OR CONE
TOM STYLE

SENTRI.SPRAY Air Washer is mace :n two 0zsic
gurations: f1at bottom and cone sottom. The most
Jonly used is the flat bottom unit with 1ts seré

1neq resarvorr,

:one gottom Air Washer is avaiiaole for use wrere the
jaa :5 axcessively heavy, as in foundry operations or
2 the unit must be exoosad 0 Deiow freezing 12mo-
res. Tha cone DOTIOM uNIT is e same as the ‘5t

m styie 1n 2very respecs, excecs: he water ras2rvoir s
raining 2 sNut down.

lentri-Spray Air Washer 1s tne most 2fficient urnit of

10 3vaiiaple. The umit is avaiiadi2 :n capacities ‘rom

' C=M 20 20.000 CFM and recu:ires minimum Srassure
Water consumption is only tnat amount rec.:rag 0

e 2vaporation loss. The horsepower requirement of
ir v/zsner geoencs on the efficiency racuirec. Aur

ars ‘or -nCustry are oroven Dy sw2r 20 years ~:story

ungracs of sucsassiul installaticns.

Venturi Type

The Modular Venturi is a high efficiency collec-
tor with moderate to low pressure drop require-
ment. One Venturi module is used for each 5,000
CFM capacity and insures reliable operation and
uniform efficiency.

HOW IT WORKS

A recirculating pump feeds water to the non-clogging jet
positioned at each Venturi inlet. The air stream induces the
jet water into the throat of the Venturi where the turbulent
mixing of the air and water occurs. The expanding air-water
mixture is then impinged on the moduiar Venturi discharge
cover which turns the air stream 180° and completes the
wash operation.

STANDARD APPLICATIONS
Qil Mist

Foundry Dust and Sand

Engine Exhaust

Machining Operations

Grinding Operations

CENTRI-SPRAY"

CORPORATION




istributor Type

Rotating Distributor Air Scrubber is a proven
htive way of generating a high efficiency water

h of a contaminated air stream.

collector operates with an extremely low pressure
b through the unit since the cleaning is achieved by

V IT WORKS

‘an shaft is connected, for direct drive, to the lower
butor and pump shaft. The pump, operating vertically

I2 soiution tank, lifts a large volume low pressure water

.y to the mechanical distributor whicn in turn generates a
velocity horizontal spray pattern. The spray pattern is
-ated from the center of a tubular ¢cleaning duct through
1 all the contaminated air flows.

collector type is furnished with either of two distrib-
designs. As shown in the insert pictures, the standard
ir blade-type unit is seleczed depending on the soil.
and belt polish exhaust uses tne biade style unit to
re seif-cieaning operation.

.NDARD APPLICATIONS

iron Machining

and Polish |
Dverspray Collection
and Sand Handling, etc.
list

relocity of a mechanically generated water pattern.

Impingement lype

The Impingement Air Scrubber incorporates the
simplest principle of operation to achieve clean air
from various industrial applications. The unit has
the ability of being efficiently applied to a wide

range of air-borne contaminants. The wide accep-

tance of this collector, in the few years that it has

. been on the market, is attributed to the fact that

the fan is the only moving component.
HOW IT WORKS

The air inlet of the Impingement Collector incorporates

a segmented plenum which compresses the incoming

air against the surface of the water in the collector tank.
This pienum generates contact between the air and water
and the pressure drop at this point induces 3 large volume
of water into the air stream. The wetted air then Dasses
through impingement vanes to insure compiete washing
of the intrained soil. For proper operation the water level
must be maintained to a plus or Minus one tnch toterance.

STANDARD APPLICATIONS

Cast Iron Machining
Buff and Poalish

Dust and Sand Handling
Leather and Rubber Dust
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SENTRI-SPRAY ® Wer Scrubber installations have

sonsistently proven to meet ali applicable State and Federal
standaras. Experienced Professional Sales Engineering, and
Laboratory personne! are available to assist you in the
selection of approoriate collection equipment 1o meet your
ipecific requirements.

NVhere chemical additives will enhance and/or sustain the

erformance of a wet scrubber applicaton, suitabie
chemical products are available from the Ajem?:
Laboratories Division of the CENTRI-SPRAY ¥ CORP-

JRATION. A swaff of specialized chemists and engineers,
chemical laboratory facilities, and product test kits comaole-
nent tha service avaiable for your air polluton controi
Jeeds.
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PRINCIPLES OF OPERATION

The Centri-Sprav® Wet Tvpe Centrifugallv Gener-
ated Water Sprav Air ‘Washer is a complete, self.
contained air pollution control unit.

Its fan, water pump. air distributor, high kinetic
energy water spray generator, and moisture elimina-
tors, are all contained in 2 single housing, including
the wash solution reservoir. The unit is powered by a

single motor, which is mounted on the side of the fan

housing, and which drives the fan, pump, and powerful
water spray generator from a single shaft.

The contaminated air is drawn into the housing
through a large inclined inlet. Baffles direct the con-
taminated air downward, across the surface of the
wash solution and into the wash chamber. The con-
taminated air is then subjected to 2 uniform 360° high
kinetic energy water spray. Water droplets, traveling
at high speed, impinge on the dirt particulates in the
air, capturing the contaminants and draining back into
- the reservoir.

The clean washed air continues upward through
moisture eliminators, which remove airborne water
droplets. Clean, droplet-free air is then exhausted
through the fan housing and air ducts, back into the
work area or into the atmosphere.

The Centri-Spray® Air Washer is the most efficient
unit of its kind available. In many industrial applica-
tions, state boards of health have allowed Centri-
Spray® washed air to be returned to the work area,
from cast iron machining operations, electroplating
processes, certain foundry applications and many other
industrial installations.

CAPACITIES

The Centri-Spray® Air Washer is available in capac-
ities from 4000 cfm to 42,000 cfm, in a single unit.
Multiple unit installations range up to 500,000 cfm or
larger, as required.
STATIC PRESSURE

The pressure drop inside an Air Washer unit is at a
minimum, varying from 2%” standard water gauge
pressure up to only 4 or 5”. The high performance
efficiency of these units depends on the high kinetic
energy water spray, and does not require a high static
pressure across the wash zone.

WATER CONSUMPTION

Water consumption in a flat bottom Air Washer, with
a recirculating water system, is only that amount re-
quired to replace evaporation loss. Once the self-
contained reservoir is filled, the only additional water
needed is make-up water to maintain the required
working level. This is controlled automatically with
float actuated valves in a side tank, which is an integral
part of the 2ir washer.

POWER CONSUMPTION

The horsepower requirements of a Centri-Spray® Air
Washer are determined by the cubic feet of air moved
per minute; the volume of water to be sprayed; the
static pressure required to move air in the total duct-
work system, and the particulate removal efficiency
required to meet local air pollution control regulations.
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A standard small or medium sized air washer re-
quires 5 to 6 horsepower per 1000 cubic feet of air
moved. This includes the power required to drive the
pump and generate the water sprav. In larger units,
this power requirement will vary from 3 to 5 horse-
power per 1000 cfm.

However, the power requirement can, in some cases,
reach 10 horsepower per 1000 cfm. This would be
where a very high static pressure exists in the ducts,
and where the inlet loading is unusually heavy, and
when extreme efficiency is required in capturing air-
borne particles of micron and sub-micron size.

CONSTRUCTION MATERIALS

Normally, a Centri-Spray® Air Washer is constructed
of standard carbon steel components. However, if the
unit must work in a corrosive or abrasive atmosphere,
the components will be constructed (at extra cost) of
stainless steel, inert plastic and other corrosion or
abrasive resistant materials.

-

WATER

DISTRIBUTOR OVERFLOW
TYPICAL DRAIN
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FLEXIBILITY OF DESIGN

The Centri-Sprav? Air Washer offers a fexibility of
design, size, and application which can be matched
to almost anv Air Pollution Control requirement. Even
after initial design and installation. these units may
be easily modified to meet the demands of changing
production requirements, or tightening of local air
pollution control regulations.

This versatilitv has made it possible to apply these
units to virtually every type of manufacturing process.
They are currentlv removing airborne particulate

matter in manufacturing plants all over the world.

METAL WORKING INDUSTRY
APPLICATIONS

These units will effectively remove large, small and
sub-micron size airborne particles of grinding dust,
machining particulate, abrasives, oil mists, polishing
and buffing residues, and chemical fumes from various
industrial processes. In addition they offer sustained
performance under continuous operating conditions.

These units are successfully removing airborne con-
taminants as follows:

Cast iron machining Paint overspray

Buffing and polishing  Asbestos dust

Oil mist - Magnesium machining

Leather dust - Shot blast operations

Rubber dust . Sand

Lint ) Foundry snag grinding
“"Fiberglass and many others

CHEMICAL PROCESSING INDUSTRY
APPLICATIONS

The Centri-Spray® Air Washer can be considered a
“chemical reaction vessel.” These wet type air washers
bave found wide-spread use in removal of airborne
chemical fumes from electroplating and anodizing
operations, cyanide treatment, chemical manufacture,
fux fumes, resin treated fberglass and many other
sources of chemical fumes. With its closed, recirculat-
ing water system, specific chemicals can be added to
the wash solution to help absorb, neutralize, and effici-
ently remove airborne chemically active and corrosive

fumes.

The chemical reagents allow the Air Washers to
simultaneously absorb or destroy airborne chemicals,
as well as remove any solid particulate matter in the
contaminated air.*

Centri-Spray® Air Washers are currently removing
airborne chemical fumes from:

-~

. Coke gas Diesel exhaust
Chromic acid Remelt furnace fumes
"Nitric acid Cyenide fumes
‘Caustic soda Aluminum melting
Hydrochloric acid Zinc fumes .

_Sulphuric acid .~ and many others
RECLAIMING VALUABLE MATERIALS

The Centri-Spray® Air Washer has been used to
reclaim many valuable airborne materials.

Chemical compounds, valuable metals, plastic mold
dust and other items have been reclaimed where the
economics warranted their further processing.

Each Air Washer is equipped with some tvpe of
svstem to remove accumulated sludge. depending on
customer preference. These svstems are designed to
remove the settled. suspended or floating contaminants
that are captured. If reclaiming is practical. a drum
type filter svstem can be installed to remove the ac-
cumulated solids in a semi-dry form, and automaticallv
deposit this residue in containers suitable for the
reclaiming process.

If the material to be reclaimed is a chemical. then
select reagents can be added to the wash solution, to
react and absorb the chemical into solution. Then this
solution can be reprocessed to separate the valuable
components.

FLAT BOTTOM STYLE

The Centri-Spray® Air Washer is made in two basic
configurations: flat bottom and cone bottom. The most
commonly used is the flat bottom unit with its self-
contained reservoir. This style is used with both heavy
and light inlet loading, for all general purpose appli-
cations. It offers the advantage, of a closed, recirculat-
ing wash solution system and can be located anywhere
in 2 manufacturing plant. It requires only connection
to plant services and ductwork, or isolated dust hoods,
for immediate operation. These units can be used to
service one small machine or operation, and exhaust
clean air back to the immediate work area, or they can
be attached to existing duct systems and service many
manufacturing operations.
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CONE BOTTOM STYLE

A cone bottom Air Washer is also available for use
where the dirt load is excessively heavv, as in foundry
operations or where the unit must be exposed to below
freezing temperatures. The cone bottom unit is the
same as the flat bottom style in every respect, except
the water reservoir is self draining at shut down. The
dirty wash solution is drained to a remotely located
tank or settling basin where solids are sedimented, or
filtered, and removed before the wash solution is re-
circulated to the svstem. The same sustained efficiency
under continuous operating conditions is built into the
cone bottom style unit, as it is in the flat bottom stvie.




RECIRCULATING CLEAN AIR

The high efficiency of the Centri-Sprav® Air Washer
will allow recirculation of clean washed air back to
the work area on most applications. Many State Boards
of Health have tested installations where the air,
washed clean by these units, was found to be cleaner
than the normal air surrounding the plant.

Due to this careful testing and evaluation, clean
washed air has been recirculated back to the work

arexs trom cust iron mochining onerations, Hlating ol
butfiny mstailations. sund handiing and oiier found-
operativns. and muan: other Jhemical processing o
metal working installations. This allows considerabie
savings in heating costs during cool weather. pius
helping to provide healthful ventilation.

In addition. emplovees work in a clean atmosphere.
and gencral maintenance cleaning operations are heid
to a minimum. -

ACCESSORIES:

CLEANING FACILITIES

All Centri-Spray® Air Washers are equipped with
some means of removing contaminated wash solution
or accumulated sludge from the wash water, depend-
ing on the tvpe and quantity of particulate matter to
be collected, as follows:

RESERVOIR DRAIN

Air Washers designed only for removal of undesir-
able airborne chemical fumes, oil mist or fumes from
plating operations need only be provided with a drain
ripe and valve, as shown, so that contaminated wash

iquid can be drained from the Air Washer reservoir.
This drain should be attached to suitable piping, so
that strong chemical concentrations are directed to
z:ocessing points for neutralization or removal of harm.

1 chemical components before draining to sanitary
sewer systems.

Air Washer installations where the dirt load is light
and composed of material that will easily settle to the
bottom of the Air Washer, need only be provided with
a hand clean out tank, as shown in Figure F.

DRUM FILTER

Air Washers designed to collect heavy or light loads
of fine airborne dust or dirt particles, such as grinding
dust from metal, rubber, leather, plastic, etc. or other
fine particles of material that woufd remain in suspen-
sion in the wash solution, should have a drum type
liquid filter as an integral part of the unit.

The permanent media drum type filter will remove
suspended solids from the wash solution, and deposit
them into a container for disposal or reclaiming. The
drum £lter is ideally suited for reclaiming valuable
materials, as the accumlated sludge is deposited in a
semi-dry condition into a gondola or other container
for easy handling.

DRAG CONVEYOR

The most commonly used method of removing ac-
cumulated solids from the wash solution is the Drag
Conveyor. This unit can be built as an integral part of
the Air Washer and will automatically. remove all
heavy settled particles collected, and deposit them in-
to a container for disposal or reclaiming.

_AUTOMATIC LUBRICATION SYSTEM

All Centri-Spray® Air Washers are available with
hand type lubrication systems for the motor, fan, pump
and distributor shaft bearings. As this type of system
is dependent on human responsibilities for adequate
lubrication procedures, it is also subject to human
frailties and possible errors. Therefore, it is recom-
mended that each Air Washer be equipped with an
automatic lubrication svstem.

FIG. | Automatic Lubrication System with Pressure
Ralief Valves




WATER DISTRIBUTOR BEARINGS
Centri-Spray > Air Washers are available with two
tvpes of bottom water distributor bearings. The sealed
ball type bearing, Figure ], and the Oilite sleeve tvpe
bearing, Figure K. Both bearings offer certain advan-
tages depending on application of the Air Washer.

For all normal duty applications. the Oilite sleeve

bearing is recommended. This bearing is an integral

part of the pump housing assembly, is less expensive,

easy to maintain, and has proven its durability in
thousands of applications.

The sealed ball type bearing is recommended where
excessively heavy dirt loads are encountered, such as
in foundry installations, or any similar application
where a large amount of coarse material would be
present in the air to be washed.

WATER DISTRIBUTOR

Two difterent types of water distributors are avail-
able, each with certain performance qualities required
to efficiently handle specific soils.

Figure L is the bar type water distributor, intended
for general purpose applications. If excessive amounts
of corrosive materials will be encountered, this unit
can be constructed of exotic metals to resist the corro-
sive effect of the liquid. Also, if the airborne particulate
is very abrasive, the bar type water distributor can
be coated with Urethane or other abrasive resistant
material.

Figure M illustrates the “Vane” type water distribu-
tor, which has been designed for effective application
on stringy, sticky type particulate matter, such as the
residue from buffing and polishing operations.

The type of water distributor required for each in-
stallation must be carefully engineered to provide
optimum performance and durability. Therefore, it is
essential that the actual materials present in the con-
taminated air be determined accurately, before design
and construction of each Air Washer.

TAIR DISCHARGE DAMPER '

Installations where existing ductwork does not in-
corporate an adequate air damper control, it is recom-
mended that an Air Discharge Damper (Fig. N) be
included with each Air Washer, This is essential to
maintain static pressure in the unit and maintain
operating efficiency.

"MOISTURE ELIMINATORS

Moisture eliminator sets used in the Air Washer can
be made from high molecular weight polypropvlene,
as shown in Figure O, or heavy gauge galvanized steel
(Figure P). :

These rigid, heat treated plastic units are light
weight, shock resistant, require no metal fasteners to
maintain shape and are easier to clean. They require
only periodic washing with cold or warm water to
remove any accumulated dust or dirt.

The galvanized metal moisture eliminators are less
expensive and perform equally well under most cir-
cumstances. However, they are heavier and must be
removed from the housing for periodic cleaning. Also,
it is sometimes necessary to use a steam cleaner to
remove accumulated deposits of dust and dirt.

AIR

ELIMINATORS .~ . .
POLYPROPYLENE




GENERAL SPECIFICATIONS

Many design features. standard on Centri-Spray3
Air Washers, are not found even at extra cost on com-
petitive units. These features reduce maintenance
costs, and extend the expected life of the Air Washer.

1. Each Centri-Spray® Air Washer is equipped with
a “fag type” motor mount, which allows simple

adjustment of belt tension. prolongs life of belts,
and eliminates efficiency loss from slippage.

2. The bottom of all Centri-Spray% Air Washers is
supported off the floor with a built-in grid of angle
supports which prevents bottom rusting.

3. All Centri-Sprav® Drag Convevors provide adjust-
ment for chain tension, to assure that drag flights
efficiently remove accumulated sludge.
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For your convenience in estimating duct system
requirements, you may use the nomograph shown
above. This graph, along with the dimensional chart
showing Air Washer capacity and physical size, will
help you determine approximate sizes and values for
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most average Air Washer systems. A more detailed
analysis must be made, to identify airborne partic-
ulate matter to be removed, before an efficient system
can be designed.

CAPACITY IN C.F.M.
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Write or call today, and a Centri-Spray® sales engi-
neer will work with you to determine the kind of
svstem you will require to meet your local air pollution
control regulations.
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MINNESOTA
TECHNICAL . ..
ASSISTANCE ~ Reducing solvent emissions

PROGRAM from vapor degreasers

FACT SHEET
The following information identifies the numerous factors affecting solvent emissions,
and provides detailed information on how to reduce these emissions. In individual

-degreasing operations, these factors are likely to vary significantly in importance.

Emissions Due to Drag-Out
Estimated

Reduction techniques % Reduction

(1) Withdraw parts from the degreaser when they stop dripping. 60%
Withdrawing moist parts from the vapor zone results in a 60%
reduction in solvent emissions compared to withdrawing dripping
parts. Parts should be left in the vapor zone (below the cooling
coils) at least until no drops are visible on the parts.

Note: Parts that are wet and dripping usually indicate that the
temperature of the parts is considerably less than the vapor
temperature. When this occurs, the rinsing effect of the vapor .
degreaser may not be fully utilized and the parts may remain dirty.
Rinsing (vapor degreasing) may not be necessary in this application.

(2) Hold parts in the freeboard zone until all parts are 40%
completely dry. Holding parts for a short time just above the
cooling coils in the freeboard zone can result in 40% less emissions
than if the parts are immediately withdrawn from the vapor zone.
When removing parts from the degreaser, hold parts in the vapor
zone (below the cooling coils) at least until all dripping from the
parts stops (one to two minutes, for smaller parts). Then leave
parts in the freeboard zone until all parts are completely dry. If
time allows, lengthen the hold time in the vapor zone. ‘

Note: During the vapor zone hold, vapors condense on the cold part,
completely coating it in liquid. As the part warms up and
approaches the vapor temperature, liquid will drip off the part faster
than it recondenses. Some liquid will remair. on the part until it
reaches the vapor temperature, which will take a long time.
Therefore, for all practical purposes residual liquid will remain
when parts are removed from vapor. If parts are taken immediately

(continued)
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Estimated
% Reduction

o’utéc»)f the degreaser this residual liquid will quickly evaporate into

the unsaturated air and be lost. If there is a hold in the freeboard
2one, the residual liquid will still evaporate quickly into the
unsaturated air, but since the solvent vapor is heavier than air and
is still directly above the unit, much of the vapor will fall back into
the vapor zone and be recaptured.

The best way to control drag-out emissions is through the use of a
programmable transport system, since even with excellent training
on the need and methods for controlling emissions, it is physically
difficult, if not impossible, for a person to hold heavy parts away
from their bodies for any length of time. If programmable transport
systems cannot be justified, set up a stand for hanging parts or
baskets at appropriate levels, and provide timers to keep the hold
time above the minimum required for your application.

Use parts holding fixtures that promote better drainage. unknown

. The effect of using better fixtures for holding parts (racks or

baskets) was not measured. Position parts so draining is promoted
and liquid hold- up is minimized. Minimize the surface area, the
weight, and the heat capacity of the fixture or basket to reduce
drag-out caused by the parts holder. Consider using a rotating
basket to drain complex parts.

Emissions Due to Diffusion

Beduction techniques

1)

()

&)

Add freeboard height to degreasers. Degreasers with 75% freeboard 15-30%
will have about 30% less solvent emissions than degreasers with

45% freeboard when both are idling and open. Degreasers with

100% freeboard will have about 15% less solvent emissions when

idling than ones with 75% freeboard.

% freeboard = 1 ] i
width (shorter dimension) of the degreaser mouth

Keep an idling degreaser covered. A covered, idling degreaser 15%
will have about 15% less emissions than an uncovered degreaser.

Note: Drafis or inadequate freeboard or chiller capacity would
greatly increase the value of covers.

Reduce vapor displacement. The effect on emissions caused by unknown

high volume parts displacing vapors above the cooling coils was not
measured. Try slower hoist speeds or the stop-and-go technique to

_ (continued)




correct.a displacement problem. A withdrawal speed of less than
10 feet-per-minute (fpm) may be required for large loads.

Note: Both of the above techniques allow the condenser coils to cool
the vapor before it is lost. Vapor displacement works on the same
principle that causes the level of water in a tub to rise when a solid
object is placed in that tub. Vapors above the coils are more likely to
diffuse out as they warm up, and they are more likely to be carried
out by drafts or by parts being withdrawn.

Emissions Due to External Drafts

Reduction techniques

@

(2)

Avoid using lip vents, or keep vents turned off. A degreaser
without lip vents (or vents turned off) will have 15% less solvent
emission than a degreaser with a vent.

Note: Odors or high concentrations of solvent in the workplace
generally come from liquid solvent dragged out on parts, splashed
out by sprays, or leaked from external fittings. The lip vent will
never capture these emissions. First, correct your procedures, and
then use a lip vent only if additional protection for workers is
needed. Or use a lip vent in conjunction with a scrubber to limit
emissions from your building. Then, if possible, compensate for the
higher vapor losses by adding freeboard to your degreaser.

Eliminate external drafts around the degreaser. The effect

on solvent emissions from a degreaser after eliminating external
drafts from fans and ventilators (possibly the chiller fan), compared
to a degreaser exposed to drafts, was not measured.

Estimated

% Reduction

15%

unknown

Note: The effect will depend primarily on the speed and direction of .

the draft. Use the lip vent estimate described above as a point of
comparison. To reduce or eliminate drafts, redirect air away from
degreasers, consider placing baffles around the degreaser or between
the degreaser and the draft source, or eliminate the source of drafts.

Emissions Due to Internal Drafts

Reduction techniques

1)

Slow the speed at which parts are moved. Parts moved
through the vapor zone at speeds of 10 fpm vertically will have
emissions that are 30% less than parts moved at 20 fpm.

30%

(continued)




Estimated
% Reduction

- Note: Manual moving of parts is typically in the 30-100 fpom range.
If parts with large cross-sections are moved between sumps in a more
sophisticated degreaser, horizontal speeds may be important also to
avoid drafts. Slower speeds are recommended for very heavy loads
to avoid vapor collapse.

(2) Keep large cross-sections of parts 50% smaller than the unknown
corresponding degreaser section. The effect of emissions of
parts with very large cross-sections in the direction of movement
through the vapor zone was not measured. As a rule keep the
cross-sectional areas of parts less than 50% of the corresponding
degreaser section.

(3) Sliding covers may reduce drafts and turbulence. The unknown
effect of using a sliding cover compared with using a hinged,
or lifting cover was not measured. Each time a hinged cover is
opened, induced drafts and turbulence will carry out some vapor.
The magnitude will depend primarily on how often the degreaser is
‘uncovered and how fast air moves above the degreaser. If lip vents
are used, place the sliding cover between the vent and the vapor.

Emissions Due to the Use of Sprays

- Estimated

(1) Minimize the use of sprays, and keep sprays at temperatures 30-50%
near the boiling point. Not using solvent sprays inside a
degreaser will result in 30-50% less solvent emissions than if
sprays are used. Minimize spray use and assure that spray
temperatures are near the solvent boiling point — avoid cold sprays
in a vapor degreaser.

. Note: Use of sprays may indicate that either the solvent or the vapor
degreasing operation is inadequate for your cleaning task — review
your options. Sprays increase emissions by inducing drafts inside
the degreaser, and the spray stream itself will carry air or vapor
along with it. Cool or cold spray will condense vapors, thereby
collapsing the vapor blanket and sucking air below the cooling coils.
At a minimum, this air will carry some vapor out with it as the
vapor blanket is reestablished and pushes the air out. (Note - as
long as the vapor blanket is collapsed, the unit is not functioning as
a vapor degreaser). Careless spraying can result in liquid solvent
being splattered out of the degreaser entirely.

(2) Keep the spray nozzle below the cooling coils. Holding the 30%

spray nozzle below the cooling coils will result in 30% less
emissions than if the nozzle is kept above the vapor blanket.

- (continued)




@)

Consider-positioning the spray nozzle permanently below the coils
and manipulate the part for cleaning.

Note: Drafts that are above the cooling coils in the degreaser are
more likely to carry vapors out of the unit entirely.

Use short spray bursts. Keeping spray bursts short will result
in 15% less solvent emissions than spraying for intervals longer
than 10 seconds.

Note: Long bursts of spray induce larger drafts and are more likely
to collapse the vapor blanket.

Reducing Solvent Emissions by Purchasing New Equipment

Reduction techniques

1)

2)

3)

Superheat the vapor. Raising the vapor temperature above

its normal boiling point (superheating) will reduce emissions by
90% compared with having the vapor temperature at the solvent’s
boiling point.

Note: The elevated temperature allows parts to dry in the vapor zone
completely and quickly. In a standard degreaser design, parts
remain wet with solvent as long as they remain in the vapor zone.
Drying reduces or eliminates the need for a freeboard hold. The
superheated vapor temperature would typically be 150% of the
normal boiling point. Retrofitting an existing degreaser with
superheated vapor may be possible in some cases.

Install freeboard cooling coils. Adding freeboard cooling coils
(0°F) near the top of the degreaser will reduce idling losses by 15%.

Note: Freeboard coils are a second set of coiling coils placed in the
freeboard zone, and are usually refrigerated. Freeboard coils
decrease diffusion by keeping vapors cold and heavy; heavy vapors

. are less susceptible to drafts. However, these coils add cost and

dehumidify air in the freeboard zone. This additional water can
overwhelm standard water separators, which can lead to solvent
acidification, equipment damage, and high waste disposal costs.
Make sure your water separator is adequate for the task, or better
provide a second, large, water separator for the Freeboard coils.

Install secondary condenser coils. For HCFC’s (modelled using
CFC-11 [a refrigerant)), adding secondary coils (0°F) just above the
primary condenser coil (45°F) reduces CFC-11 idling losses by 70%.

Estimated

% Reduction

15%

90%

15%

70%

(continued)




Estimated
% Reduction

@) Install a third coil for dehumidification. Adding a third, 80%
dehumidification coil (0°F) near the degreaser lip reduces CFC-11
idling losses by an additional 80%.

Note: DuPont (Ramsey, 1991) recently recommended a three coil
system to control idling emissions from the new HCFC’s. A main
coil (T=50°F) condenses most solvent. A second coil (0°F) overlaps
or is slightly above the main coil and captures additional solvent. A
third coil located near the lip of the unit dehumidifies the air, which
prevents ice build-up on the secondary coil.

From this it can be inferred that for higher boiling halogenated
solvents (e.g., CFC-113 or trichloroethane), the best coil configuration
would be a dehumidification coil operating at the same temperature
(0°F) as the main condenser coil to eliminate internal convection
currents.

The information in this fact sheet is based on tests run by Branson, Inc. of Danbury,
Connecticut, and E.I. DuPont De Nemours and Company of Willmington, Delaware,
as well as tests compiled by the U.S. EPA. Branson directly measured solvent loss
under various conditions intended to simulate typical industrial situations. Tests
were run on both CFC-113 and 1,1,1-trichloroethane. DuPont tests to measure idling
losses were run using CFC-11 as a surrogate for HCFC 123.

Manufacturers of vapor degreasers and solvent are a good source of advice on emission
reduction. The manufacturer of your equipment may be able to provide assistance in
reducing the emissions from your specific unit.

References

U.S. Environmental Pollution Control Agency. 1989. Alternative Control Technology
Document - Halogenated Solvent Cleaners. U.S. EPA, EPA-450/3-89-030.

Ramsey, R. 1991. Vapor Emission Control in Vapor Degreasing and Defluxing
Equipment. Internal publication of DuPont, Inc.

Branson Ultrasonics Corporation. 1989. Solvent Emissions Control: A Technical
' Guide. Internal publication of Branson Ultrasonics Corporation, Danbury, CT.

Branson Ultrasonics Corporation. 1989. Solvent Emissions Audit. Internal
publication of Branson Ultrasonics Corporation, Danbury, CT.
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MINNESOTA

TECHNICAL Checklists for identifying
ASSISTANCE - « .
PROGRAM waste reduction opportunities

Waste reduction is receiving increasing attention as an alternative to waste disposal.
Waste reduction will not only reduce your disposal costs, it also can reduce your long
term liability and raw materials costs, and improve the public image of your company.
Waste reduction can be achieved in a number of ways including improved house-
keeping, more efficient processing equipment, waste segregation, reusing/recycling
spent materials, and product changes.

The attached checklists are designed to assist you in evaluating your waste streams
and identifying waste reduction opportunities to evaluate for your shop. MnTAP
recognizes that each company’s operations are unique but these checklists may help
identify some waste reduction possibilities. The checklists cover the following areas:

Operating procedures
Cleaning

Machining
Plating/metal finishing
Coating/painting
Formulating

O Uk L

MnTAP staff are available to answer your questions over the phone or on-site once
you have completed the checklists. This will help ensure the most effective
assistance. MnTAP has also gathered vendor and technical information for many of
the options listed which can be useful in assessing your opportunities. In addition,
lists of vendors who provide recycling services on a contract basis are available from
MnTAP if it is not feasible to implement the options listed on the checklists. Please
contact MnTAP with any questions you may have at (612) 627-4646 or toll free (in

Minnesota only) at (800) 247-0015.

If you know of any options that are not listed but would be beneficial to list, or if have
comments about the checklists in general please feel free to call. We need feedback
on how we can improve our services to better assist Minnesota businesses with waste

reduction.

g MnTAP wishes to ‘an
- North Carolina Pollution Preventio: _
.'in the initial research for these c}_'@ec_klist’s;‘

al Assistance Program, the

ngineering for their contributions

and Jacobs

on Pays Program,

(612) 627-46486
(800) 247-0015 (Minnesaota only)
FAX (B12) 627-4769

1313 Sth Street SE Suite 207
Minneapolia, Minnesota 554214-48504

The Minnesoca Office of Waste Manasgementc's Mn TAP program ia supported with a grant to the Sechool

of Public Hesith, Division of Environmentcal and QOceupational Healith, at the University of Minnesocta.
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Summary
1989 Summer Intern Report

by Pat Buresh

REDUCTION OF SOLVENT EMISSIONS FROM VAPOR DEGREASERS

Hutchinson Technology, Inc. (HTI) implemented a number of low cost, low
technology procedures to reduce emissions and prevent solvent loss from two
open-top freon (CFC-113) vapor degreasers (Branson #]1 and #2). HTI is a
computer components manufacturer that uses freon vapor degreasing systems to
remove fluxes and other residues remaining on the flexible printed circuits
from the soldering process. With relatively minor changes in operation,
solvent émissions from the two degreasers were reduced by approximately 35
percent.

The waste survey conducted at HTI on the vapor degreasers indicated that
an average of 6.1 GPD freon was lost from Branson #1 and an average of
2.1 GPD from Branson #2. Proper operation of a number of factors was
confirmed such as proper freeboard ratio (100%), and the operation of
freeboard chillers, with satisfactory cooling water temperature. Options for
reducing emissions from each degreaser were addressed separately.

Branson #1 is used primarily to remove fluxes and other residue left on
the parts by the soldering process. It is a two sump vapor degreaser with a
solvent capacity of 75 gallons, equipped with a programmable transport and a
solvent recovery still. At the time of this project, 50% of the cléaning
operations with this unit were done with an automated transport system.

Measures taken to reduce emissions from this vapor degreaser included:

o reprogramming the transport so that more cleaning operations could

take advantage of its use,

o turning off the lip vent, and

o replacing the rack protective coating with a non-absorbent material.




ﬁiile attempts were made to document the effect of each change by
repeated daily readings of solvent level in the still, this could not be done
conclusively. The one change that appeared easiest to document was of the
approximately a 25% emissions reduction by turning off the lip vent. By the
end of this project the total emissions for this unit had dropped by an
average 2.4 gallons per day or approximately 40 percent.

Branson #2 is also open-top two—sump vapor degreaser with a solvent
capacity of 42 gallons. It did not have a still or a transport system. The
manual cleaning cycle consisted of a vapor rinse, three minutes in the
ultrasonic bath and then air drying in the freeboard area.

The one measure taken to reduce emissions was to make a simple stainless
steel rack that provided places to hang parts in the vapor zone, as well as
the freeboard area. Previously, parts were only held in the freeboard area.
This change resulted in an estimated 20X reduction in emissions.

In addition to the reductions obtained by relatively minor changes in
operation, it should be emphasized that checking for leaks or closely
examining losses during maintenance and solvent changes may also provide easy
opportunities for reducing emissions. It was noted during the project that
freon was lost every time filter cartridges or desiccant were changed.

A conclusion of this project is that small changes in the operation of a
vapor degreasing unit provide possibilities for significant reduction in
solvent emissions. However, the changes in day-to-day operations may make it

difficult to document the effect on a given change in the emission level.

Patrick Buresh is completing a mechanical engineering program at Washington
University, St. Louis, MO
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T ace 1990 Intern Report Summary

PROGRAM

Reducing Chlorinated Solvent Emissions from Three Vapor Degreasers

— by Corey Hymes, MnTAP Intern

Alliant Techsystems manufactures aluminum and steel components for armaments,
under defense contract, in Arden Hills, Minnesota. As part of the manufacturing
process, six vapor degreasers are used to remove oil and other soils from the
components. The focus of this study was to identify the causes of solvent loss from
three of the degreasers, and suggest options for reducing those losses.

Two of the degreaéers studied were of the in-line type using Trichloroethylene as
solvent. Solvent loss was measured over a two month period and found to be 3,510
gallons per year for both degreasers. Causes of the solvent loss were:

Drafts from the lip vents.

Drafts from nearby cooling fans.

A heat imbalance in the sumps.
Thermal shock from parts handling.

Leaks.

Changes in operating procedures and maintenance for these degreasers were
identified and the reduction of solvent loss estimated at 40%. This represented a

savings in raw material purchases of $4,800 per year.

XXX

The third degreaser was of the open-top type using 1,1,1,Trichloroethane as solvent.
Solvent loss was measured over a two-month period and found to be 3,690 gallons per

year. Causes of the solvent loss were:

& The speed of the cleaning cycle.

& The hoist velocity.

& Mass of the load being cleaned.

& A malfunctioning water separator.
& Lip vents and an unused cover.

Changes in operating procedures and maintenance for this degreaser were identified
and the reduction of solvent loss estimated at 50% - 80%. This represented a savings

of $6,700 - $11,000 per year.

(812) 827-48486
(8001 247-0015 (Minnesots only)
FAX (B12) 827-47688

1313 5th Strest SE Suite 207
Minneapoiis, Minnesota 55414.-4504

Ths Minnesots Office of Waste Managemant's Mn TAP pragram is supported with a grant to the School

of Public Heaith, Division of Environmental and Oocupstional Health, at the University of Minnesota.
Printed on recyciaed paper
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e e Evaluation of Aqueous Cleaners
PROGRAM | to Replace TCA Degreasing

INTERN PROJECT SUMMARY

Intern project date: Summer 1991

Intern: Bill Butler

Company: Continental Machmes, Inc., Savage, anesota
Project Supervisor: Bob Lundquzst, MnTAP

Process Backg'round

o Continental Machines, Inc. (CMI) manufactures a w1de variety of hydraulic pumps. "The

manufacturing process involves various machining steps on metal parts including turning,

. drilling, tapping, deburring, grinding, broaching, screw machining, welding, and lapping.

‘These processes require a variety of machining fluids such as water soluble machining
oils, cutting oils, rust inhibitors, and lapping compounds. To remove these fluids, as well
as particulate matter such as dust and soils, CMI dipped machined parts in room )

" temperature 1,1 1-trichloroethane (TCA) contained in 5 gallon buckets and 35 to 50 gallon

tanks. Dipping time ranged from a few seconds to a few minutes depending on: 1) the

. - contaminant being removed, 2) the cleanliness required for the next production step, and

3) the time lag from the dipping operation to the next production step Parts cleanliness

" was measured either by a vxsual check ora functmnal test. 1 :

In 1890, CMI used 86,000 pounds (bs.) of TCA of which 52,000 Ibs. were lost to air

evaporation and 34,000 lbs. of spent or dirty TCA were sent to a treatment facility. CMI
formed an employee investigative group, the Chlorinated Solvent Reduction Team, to
gather and discuss waste reduction information including substitutes for TCA. The intern
project assisted the team by performing benchtop tests of many aqueous alternatives to
TCA, and by implementing and monitoring the use of the two most promising aqueous
cleaners in selected productlon areas.

_Incentives for Change

The primary incentive for CMI to change from TCA to an aqueous cleaner was to avoid
the high cost of purchasing and disposing of TCA. CMI was also concerned that the 1990
Clean Air Act may, in the near future, impose a TCA emissions tax.

Intern Activities

The intern evaluated 31 different aqueous cleaners manufactured by 17 companies.
Criteria used to evaluate and compare the cleaners included:

Time required to clean the part when soaked in room temperature cleaner.
Rinsing requirements

Drying time and method (air dry or compressed air)

Formatmn of rust

(continued)

1313 Sch Street SE Suite 207 (B12) 627-A68486
Minneapolis, Minnescta 5414.-4504 (B0O0) 247-0015 (Minnesota only)
FAX (E12) 627-47868
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The two most promising cleaners were used in production for further evaluation under
actual manufacturing conditions. The intern worked with equipment operators in 7 of the
10 process steps to help familiarize them with the best use of aqueous cleaners in order to
obtain optimal results.

Results

The two most mgmﬁcant results of the evaluatmn are:
1. Aqueous deaners removed conta.mumtmn at least as well as TCA. :
2. Aqueous cleaners can replace TCA in 5 of the 10 process steps. Two of the
remaining steps have substituted mineral spirits for TCA.

A machining process can include many different operations, machining fluids, and

" cleanliness requirements. Therefore, when using aqueous cleaners, modifications in the
~ cleaning process will be needed to meet quality and production standards. These include:

e Changing the temperature of the aqueous cleaner

¢ Changing the temperature of the rmse water

¢ Modifying the rinsing process .

e Using a different drying method: air d.ry or compressed an'
e Usmg a rust inhibitor

For en.mple, at CMI, a 35 gallon tan.k of TCA at the deburﬁné pre-wash sfation was
replaced with an aqueous cleaner at room temperature. The operator was very pleased

- with the results and the cleaner lasted much longer than the TCA. The parts did not
need rinsing since the cleaner was compatible with the chemical used in the deburrer.

 Of the two cleaners evaluated under actual cleaning conditions, both had an alkaline

base, but one was emulsifying and the other nornemulsifying. The emulsifying cleaner
was determined to have a high loading capacity and was capable of cleaning heavily
soiled parts. This cleaner is now being used by most operators. The nonemulsifying
cleaner caused the oil to separate and float to the surface. Consequently, this cleaner is
used only in areas where the contamination is light and cleanliness is not critical.

The general problem experienced at CMI with the aqueous cleaners was longer processing
times, usually requiring at least one minute to complete the job. This was apparent when
operators had to wait for parts being cleaned for inspection purposes (to determine if the
machining was producing good parts). Complex parts usually had to be manually dried
with compressed air to prevent rust.

Although not addressed by this project, another concern about the use of aqueous cleaners
is disposal requirements. Spent aqueous cleaners must be treated prior to disposal to
comply with sewer regulations. Treatment may involve the use of evaporators, oil
skimmers, filters, neutralization, or de-emulsifying equipment.

However, in spite of these concerns, CMI is expecting to replace TCA with the aqueous
cleaners. The net savings that would result from this change (about $83,000 annually)
and the comparable or improved cleaning results from the aqueous cleaners makes this
alternative look very promising. Note: The savings include projected equipment
purchases that will enable all workstations to use aqueous cleaners.

(12/91)



Cost Analysis
1,1,1, Trichloroethane
June 1990 - June 1991

Purchasing averages $67392.00

Disposal $16590.00

June 11, 1990 16 drums/9899 Ibs. $2400.00
Septebmer 20, 1990 16 drums/9895 lbs. $2400.00
December 3, 1990 12 drums/7340 Ibs. $1800.00
February 14, 1991 13 drums/7967 Ibs. $1950.00
June 3, 1991 13 drums/7813 Ibs. $1950.00
June 3, 1991 (oil) 42 drums/17918 Ibs. $6090.00

Pollution Prevention Fees
85845 Ibs. of toxic chemicals reported released multiplied by $0.02,
rounded to the nearest dollar. $1717.00

A total of 1 toxic chemical reported released $150.00
County Fees
License fee from Scott County for all toxic chemicals $1085.00

(is not broke down by chemical)

Waste Analysis

Hazardous waste analysis on contaminated oil $375.00
Chlor-D-Tech tests for oil (100 pieces) $600.00
Total Cost $87309.00

Estimated Savings
Alkaline cleaner costs to replace 1,1,1, Trichloroethane

mixed at 1:10 ratio x 750 gallons/year x $7.25/gallon $5438.00
Electricity to heat cleaner rinse $900.00
Waste usage $100.00

$87309.00 Total cost 1,1,1, Trichloroethane/year

6438.00 Total cost Alkaline/year
$80871.00 Estimated yearly savings/year
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Case Study: |
Managing Solvents and Wipers

Company:

The John Roberts Company

. Location:

Minneapolis, Minnesota
Number of Employees:
240

Business:

Commerctal printer of annual
reports, brochwres, catalogs,
Jorms, limited-edition fine art
prints, and direct mail pieces
using both sheet-fed offset
and web offset technologies
Program:

Self-audit the relationship
between shop towels and
solvents, implement more
environmentally sound
solvents where possible,
reduce through centrifuge
recovery the volume of
solvernts left in shop towels
Objective:

Reduce toxicity and quantity
of solvents in shop towels
sent to comumercial laundry
Jor cleaning

Bottom Line:

Cost of program, $20.000.
Forst year payback,
$18,000+ on substituting
less volatile solvents and
$30,000+ on recovery of
solvents for reuse. Source
reduction of seventy-eight
55-gallon drums/year that
would otherwise be
purchased for operation
where recovered solvent is
now used.

Jeffrey R. Adrian

o

BEING RESPONSIVE to the needs of the environment means learning
new procedures and employing new tools to do the same job with less
waste. This case study describes a successful program of source
reduction and reuse at the John Roberts Company. In particular, we
will demonstrate (1) how a self-audit of solvents used in printing
operations led tosubstitution of more environmentally sound solvents
with less waste being generated and (2) how the use of a centrifuge to

extract solvents from industrial wipers prior to laundering resulted in
reduced volume of solvents in wastewater.

Background

The John Roberts Company is a commercial printer of annual
reports, brochures, catalogs, forms, limited edition fine art. prints,
and direct mail pieces using both sheet-fed offset and web offset
technologies. The company currently employs more than 240 people
and generates annual sales in excess of $34 million.

The first opportunity for the company to really understand its
solvent history was the result of a problem encountered by the
industrial laundry that washes the press wipers used for cleanup. The
effluent from the laundry’s washing process had become of consider-
able concern to the Metropolitan Waste Control Commission (MWCC),
the agency that oversees the sanitary sewer system in the seven-

‘county metropolitan area.

Printing requires the use of some kind of wiper for press cleanup.
These may be disposables, ordinary rags, or leased towels. Many
printing firms, including the John Roberts Company, have chosen to
use leased towels for their wipers, believing they are less cause for
concern when it comes to problems of lint contaminating the press.
Traditionally, leased towels were sent to the industrial laundry for
cleaning, and with them went a great deal ofink and “spent” solvents.
It was the presence of these solvents in the wipers that was creating
problems for the industrial laundry and for the community sanitary
sewer system that must handle the effluent from the laundry. Two
major concerns are flammability and toxicity.

The Metropolitan Waste Control Commission had approached the

Jeffrey R. Adrian is the Environmental Director for the John Roberts Company
tn Minneapolis.
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... the company'’s
primary task was to_find
a suitable blanket wash
that balanced the
production need for
speed with
enwtronmental needs of

less taxicity and volatility.

company’s industrial laundry with a problem. Specifically, the nature
of the solvents used by printers was such that vapors leaving the
effluent from the laundry exceeded the lower explosive limit (LEL),
and there was a consensus that too much solvent was being washed
out of the leased towels. The laundry in turn asked its major printer
customers and our trade association, the Printing Industry of Min-
nesota, Inc. (PIM), to work out a solution. The incentive to do so was
clear: the laundry would retain an important segment of its business
and the printers would be able to continue using leased textiles for
press wipers.

Faced with this challenge, John Roberts decided to concentrate on
two main objectives: (1) to change the nature of the solvent that was

left in the towels as a by-product of cleaning presses, and (2) to reduce
the volume of solvent left in the towels.

The Nature of the Solvents

The first step was to examine the nature of the solvents used to
clean the presses. More information was needed about the kinds of
tasks solvents must accomplish in our production and the conditions
under which these solvents perform.

As a result of intensive questioning of everyone involved in the
process, a list of necessary solvent criteria was drawn up:

1. For washing press blankets, a solvent must be able to work
quickly in cutting ink, leave the blanket free of any oily
- residue, and dry almost immediately. Time is critical during
the course of a press run, and the ability to get back up to color
quickly would reduce waste of stock before again printing good
sheets.
2. For cleaning the metal parts of a press, such as ink fountains
- and trays, as well as the second step of a two-step roller wash,
a slower-working solvent that could still cut the ink would be
suitable as a general press wash. Speedis a lesser priority here
as these activities usually occur between press runs.
3. For cleaning the chain of ink rollers, a solvent that is slow to
evaporate is needed. This solvent must not flash off before it
has gone through the entire sequence of rollers to the very last
one or it will fail to clean them adequately.
On alimited basis, a very aggressive solvent with high cutting
properties isneeded forremoving hardened ink that sometimes
collects on impression or back cylinders of the press.

In light of these criteria, it seemed evident that the company’s
primary task was to find a suitable blanket wash that balanced the
production need for speed with environmental needs of less toxicity
and volatility.

Press operators prefer solvents that flash off quickly and do not
require a lot of repetitive wiping or leave behind an oily film. Unfor-
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Case Study: Managing Solverts and Wipers

Our goal would be to find
a substitute solvent that
was better matched to
the task it was to
perform and that did not
substantially affect work

procedures or
productivity.

tunately, most solvents with these desirable properties from a pro-
duction point of view, also create problems for the industrial laundry
by exceeding the LEL level. When we audited our operations with
regard to specific solvents being used at John Roberts Company, we
discovered that press operators had for some time been using a highly
volatile solvent called Type Wash as a general, all-purpose solvent.
This product, which is a blend of acetane, toluene, MEK, and isopropyl
alcohol, was not only a contributor to in-plant volatile organic com-
pounds{VOCs) in the air, but also negatively affected the laundry’s
effluent.

This particular solvent (Type Wash) was never intended for the
use it was being put to, and our investigation suggested that its use
was probably the result of the many personnel changes that had
occurred locally in the industry a few years previously. This solvent,
once used, had easily become a habit that was hard to break.

Because Type Wash flashed off so readily, no time was lost by the
pressmen. Thatis, they didn’t have torub the blankets repeatedly and
stubborn, hardened ink was easily removed. It was easy to see why
this solvent was sopopular. Unfortunately, it was this same propensity
to flash off quickly, which was good for production, that caused so
many problems with the laundry’s effluent and was so bad for the
environment.

As Type Wash’s properties were analyzed further, it was found
that almost half the total volume of this solvent, nearly 46 percent,
was wasted. It had simply evaporated before the work could be
performed!

Our goal would be to find a substitute solvent that was better

matched to the task it was to perform and that did not substantially
affect work procedures or productivity.

The human factor

It should be noted that it was not sufficient to just find a technical
solution to the problem. For success to be possible, the support of
upper management was vital, as well as the cooperation and under-
standing of press personnel.

The support of upper management was expressed to the plant
personnel in the form of a clear understanding that, in learning to
work with new solvents, some procedural changes may affect produc-
tivity slightly, but that small losses here would not reflect negatively
on the overall performance evaluations of the press personnel.

To obtain the support of the press personnel themselves, we first
sought to ground these efforts solidly in why it was necessary to make
this change and in how this change was tobe accomplished. They very
much needed to know that they were a large part of this project and
that their experience and opinions were vital to the project’s success.
Over time, each individual pressman and floor helper was sought out
for his or her input.

The net result of finding and implementing a good substitute

Pollution Prevention Review/Autumnl991
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. . . before wipers are
sent out for cleaning,
they are spun tn a sgfe,
explosion-proof centrifuge,
which extracts and
recovers between
two-and-a-half and
three-and-a-half gallons
of “spent” solvent for
every load of -
approximately 220
wipers processed.

solvent was a major reduction in the misuse of the solvent that was the
cause of so much concern. Type Wash, which had a projected usage of
one-hundred-and-fifty-two 55-gallon drums for 1989, and an even
higher projected usage for 1990 had the company made no substitu-
tion, was reduced to just five drums in all of 1990. Yes, the company
still uses Type Wash, but only where its use can be justified. The new
replacement solvent, an Ultra-Fast Blanket Wash blended especially
for the company, provided the performance parameters of reasonable
speed in use and lack of an oily film left behind.! And, in comparison
to the previous year, only thirty-eight 55-gallon drums of the new
Blanket Wash were purchasedin 1990. Consequently, the net savings
to the John Roberts Company, even after including the purchase of the
replacement solvent, amounted to more than $18,000 the first year.

Most importantly, by selecting a replacement solvent blend with
a lower evaporation rate for use as a Blanket Wash and by strictly
limiting use of Type Wash, the problem of excessive LELs in the
commercial laundry’s effluent from the washing of graphic arts
wipers was salved, at least as far as any contributed by John Roberts.

The Volume of Solvents

Having successfully changed the nature of the solvents left in the
wipers, the company turned to its second objective: to find a way to
reduce the total volume of solvents left in the towels.

With the help of its trade association, the Printing Industry of
Minnesota, Inc. (PIM), the company began to explore ways to “wring
out” the wipers. The first logical step was to review current procedures
to make sure that over time previous efforts to train employees not to
dump excess solvent in the pile of used wipers had not eroded. In the
past, this practice was common throughout the printing industry.

Having satisfied ourselves that no ground had been lost here, we
were certain that the wipers being readied for return to the industrial
laundry for cleaning had the “minimum” amount of solvents retained.
The wipers were dirty with ink and they had a strong odor, but none
was dripping with solvent. In fact, in a practical test, wringing by
hand failed to yield any solvent from the wipers.

Next, the company explored the use of a commercial grade laundry
centrifuge, suitably adapted for our intended use. We were very
surprised to learn that the “minimum” amount of solvent retained in
the wipers was much more than we had originally thought.

Today, before wipers are sent out for cleaning, they are spun in a
safe, explosion-proof centrifuge, which extracts and recovers between
two-and-a-half and three-and-a-half gallons of “spent” solvent for
every load of approximately 220 wipers processed. As about 7,000
wipers a week are used at the John Roberts Company, over time that
amounts to quite a lot of solvent recovered. Instead of going out with
the wipers to the laundry, this recovered solvent is now reused
throughout the plant as solvent in a series of parts washers to clean
press ink trays. Essentially, a slightly dirty solvent is being reused to
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Case Study: Managing Solvents and Wipers

. . . for the John Roberts
Company, the program of
solvent reevaluation,
substitution, and centri-

fuge recovery has served

as its entry into an active

policy of source reduction,
reuse, and recycling.

do our dirtiest task. More than 5,100 gallons of spent solvent were
prevented from reaching the laundry’s effluent last year.

Reuse of the partially spent solvent recovered from the centrifuge
program eliminates more than one drum a week of virgin solvent that
would otherwise be introduced into the system to fill parts washers
throughout the plant. A welcome bonus of the centrifuge recovery
program has been substantial savings to the company, amounting to
more than $34,000 in the first year alone. For the John Roberts
Company, one of the first companies to install such a system, the
payback on the cost of the centrifuge, about $15,000 installed, was
quicker than expected.

The centrifuge program has been in operation for a little more
than a year. In that time, a measurable decrease in soil weight of the
wipers being sent out to the laundry for cleaning has been achieved,
resulting in a sizeable reduction in the volume of solvents sent
through the sewer system, ultimately reaching the Mississippi River.

As we have gained more experience with the capabilities of our
centrifuge extractor, we have discovered that oils too can be recovered
from the many types of sorbents, such as socks, tubes, pads, and
pillows used to capture small spills. This has had a side benefit of
allowing several reuses of these sorbent materials, as they are costly,
and the further removal and recovery of almost all absorbed solvents
and oils before disposal of the sorbent materials themselves.

- A Low-Tech Solution

This project may be unique compared to other projects in that it is
decidedly low-tech. Thatis tosay, we took readily available procedures
and equipment and in an orderly way went about assessing both the
degree and the extent of the problem. We applied the knowledge we
acquired through our own research, we sought the assistance of our
trade association, and we dealt with the problem in its context,
seeking to maximize all aspects.

The results are a methodology that is reasonably affordable, that
is certainly very effective, that has been readily adapted (a mobile
version ofthe centrifuge has already been established as newbusiness
by one of the association’s members), and that can be readily trans-
ferred to other industries (anyone using oils or solvents along with
wipers might benefit).

- Additionally, for the John Roberts Company, the program of
solvent reevaluation, substitution, and centrifuge recovery has served
as its entry into an active policy of source reduction, reuse, and
recycling. Though the company had not specifically set out to begin a

program of waste minimization and source reduction, we had found a
way to practice both!

The Future

Although we have found what appears to be a solvent solution for
today, we know that the work must continue. We are very pleased
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with our new Blanket Wash, but as we look toward the future, we
know we cannot afford to stop here. Some of our Blanket Wash'’s
performance characteristics are due to chemical ingredients that
sometime in the future, perhaps as soon as 1993, will have to be
replaced with more desirable chemicals from an environmental point
of view. In expectation of this fact, we have already begun to search
out and test for those replacements today.

Note™

1. The chemical composition of Ultra-Fast Blanket Wash is: Filmeol A2/200, Toluol,
1,1,1 Trichloroethane (approx. 24%), and Rule 66 Mineral Spirits. We intend to try
to find a suitable substitute for trichlorcethane while retaining the performance

characteristics of the blend. We are testing regularly with replacement in mind for
1993,
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Case Study:

Parker Pen’s Total Quality
Management Strategy to
Prevent Pollution from Solvents

Company:

Parker Pen USA. Ltd.
Location:

Janesuvllle, Wisconsin
Number of Employees:
575 in Janesuville
Business:

Manufacture and
marikeeting of refillable
writing (nstruments
Program:

Total quality management
techniques appilted to
reduce solvent use
Objective:

Reduce trichioroethylene
(TCE) usage by 50 percent
Bottom line:

A 54 percent reduction in
TCE usage, saving
$70.000 over a
three-year period.

John C. Houseman

Parker PeN USA, Ltd., a leading manufacturer of high-line writing
instruments, produces millions of components, refills, and whole
instruments annually. Numerous progressive die presses produce
metal caps, barrels, buttons, and refill shells from strip stock. Sol-
vents are used throughout the plant, mainly in vapor degreasers.
Vapor degreasers are required to remove the drawing oils from the
formed parts before finishing operations are performed. In addition,
other operations within the plant require that contamination be
removed from metal parts in vapor degreasers.

Recently, Parker Pen USA succeeded in significantly reducing
trichloroethylene (TCE) solvent emissions at its Janesville, Wisconsin,
plant by applying total quality management (TQM) problem-solving
techniques, including quality improvement teams and statistical process
control analysis. For Parker, the TQM approach and the expertise of the
plant’s supplier of TCE were the right elements to achieve rapid reduc-
tion in soivent usage with little capital investment.

The Voluntary Improvement Process

When solvent usage and emissions data were summarized to com-
plete Parker’s first SARA Title III, Section 313 report, the emissions
numbers were higher than expected. At the same time, Parker Pen USA
had just begun to experiment with TQM concepts. One of its first
initiatives was to develop its own version of TQM's quality improvement
teams known as the voluntary improvement process (VIP). VIP relies on
cross-functional teams that are assembled to research, recommend, and
implement solutions to specific operational problems within the com-
pany. Finding ways to reduce solvent emissions seemed like an ideal
opportunity to apply the VIP team approach to benefit the environment
and reduce expenses for the company. :

John C. Houseman is the plant engineer manager for Parker Pen USA, Ltd. This
article hgs been adapted from a paper originally presented at the Hazardous Materials
and Environmental Management Conference in Central Rosemont, Illinois, March
10-12, 1992. '

Pollution Prevention Review/Spring 1993

187



T T T e —

John C. Houseman

Figure 1. Cause-and-Effect Diagram of Factors Contributing to Excessive Use of TCE
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Ineffective cooling Drag out

Too small still Not covering when not in use
Pump/vaive jeakage Excessive oil on parts

Exhaust Lack of boil down before draining off
Equipment capacity Too much, too often

Exhaust blower vent effect Mixing errors

Excessive input heat Not replacing cap on solvent drum
Cooling failure

Fan interlocks

Water separator failure

Three degreaser operators, a maintenance person, an engineer,
the plant engineering manager, and the buyer responsible for pur-
chasing solvents readily volunteered to serve on a solvent usage
reduction team. VIP protocol required the team to follow these steps:

/ .

*. Clearly state the problem

*. Develop a mission statement

» Collect data on current conditions

*« Develop a strategy to accomplish the mission

*. Implement specific improvement projects

*. Monitor progress through continuous data collection

*. Document all changes

*. Disband team
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Case Study: Parker Pen's Total Quality Management Strategy to Prevent Pollution _from Solvents

In this instance, the problem was that solvent use had risen
sharply in recent years without regard for the impact this increase

. . . at the first meeting, was having on plant emission levels or costs. Records indicated that
the VIP team agreed to TCE was the solvent most frequently used in the plant. Thus, at the
Jocus on reductng TCE first meeting, the VIP team agreed to focus on reducing TCE usage.
usage . . . the team . .. After much discussion, the team also reached a consensus that a 50

Zegcohed a oonse!ns:.sort:m ¢ percent reduction, using 1988 as the base year, would be a significant

ustng 1988 as the base accomplishment.

year, would be a

significant Statistical process control analysis

accomplishment. Although there were data available on plantwide usage of TCE,
there were no data specific to each degreaser. Nevertheless, TCE
usage had to be compared degreaser by degreaser to effectively gauge
the results of specific improvement projects. The next step was to
document current levels of TCE use for each degreaser and develop'
procedures to continue to monitor usage.

At this point the team members used their training in statistical
process control (SPC) analysis to evaluate the uses of TCE. Quality guru
Kaoru Ishikawa’s cause-and-effect or fishbone diagram was determined
to be the best technique to illustrate all the possible causes of excessive
use of TCE. (See Figure 1) For this exercise, the following general
“cause” categories were selected: (1) materials, (2) people and methods,
(3) machinery, and (4) the surrounding plant environment. Specific
questions and concerns are discussed below.

1. What effect do materials have on solvent usage?

* If the raw solvent does not meet specifications, the parts may
need to be processed through the degreaser more than once,
necessitating additional solvent.

* Ifthe acid acceptance capability of the solvent is too low, it must
be replaced, otherwise potentially dangerous wear to the
degreasing equipment can occur.

2. How can worker training or improved operating practices affect

solvent usage?

* On manual degreasers, improper placement of the parts intoor
out of the degreaser causes drag-out of solvent into the ambient
air. '

* Not covering the top of a degreaser tank when it is not in use leads
to unnecessary releases of the solvent vapor into the plant.

* The more contamination there is on the parts, the greater the
amount of solvent required to clean the parts.

+ Ifdifferent solvent materials are combined in the same degreaser,
all the solvent has to be removed and sent out for reprocessing.

* Removing a portion of the dirty soivent to reduce the oil
contamination had been a common practice, although it was not
the most efficient approach.

* Leakage can occur if the solvent drum cap is not tight.
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. . a senior technical
representative_from Dow
was brought tn to provide
basic solvent tratning for
all operators and
maitntenance personnel,
along with a detatled
review of mechanical
operation and procedures

Jor each of the plant's
seven degreaser/ still
combtnation units.

3. What does the plant envlronment near the degreaser have to do

with solvent usage?

* Floor fans, or even mproperly positioned building ventilation
supply grilles, can produce air currents that draw solvent out
of the degreaser into the surrounding air.

o Excessive humidity in the plant may cause water vapor to
condense into the solvent tank, unnecessarily reducing the
useful life of the solvent.

4. How does the degreasing equipment contribute to excessive

solvent use?

o Inefficient cooling coils can allow vaporized solvent to escape
out the top of the degreaser into the plant air.

o If the degreaser still capacity is not large enough to keep the
degreasing tank solvent clean, large amounts of contaminated
solvent will need to be removed to maintain the quality of the
part degreasing process.

« Improper local or lip exhaust vent can generate additional
solvent vapor from the degreaser that is released through ducts
and out of the building into the air surrounding the piant.

 Operating this exhaust vent when the degreaser is not being
used generates the same effect as described above.

» Heating the solvent too vigorously can place excessive strain on
the cooling coils and resuit in solvent vapors escaping from the
degreaser.

« Nonfunctioning water separators can lead to water accumula-
tion in the degreaser. This results in a general breakdown of the
solvent, necessitating its total replacement.

The cause and effect analysis made it clear that there were many
more questions to be asked before the team could develop a strategy
that would target reductions at those points in the operation where
the most solvent was being lost. This led the group to contact Dow
Chemical, the plant’s supplier of TCE, to find out what help it could
provide. Fortunately, Dow has a training program available under its
ChemAware Program that also offers vapor monitoring services and
acid acceptance kits to customers. To begin addressing the issues
highlighted by the fishbone analysis, a senior technical representa-
tive from Dow was brought in to provide basic solvent training for all
operators and maintenance personnel, along with a detailed review of
mechanical operation and procedures for each of the plant’s seven
degreaser/still combination units.

Supplier recommendations

Once the Dow Chemical representative had completed his review
of the degreasing equipment and procedures, the magnitude of the
task ahead became even clearer. Each degreaser/still combination
had a minimum of six to a maximum of twelve recommendations for

190

Pollution Prevention Review/Spring 1993



Case Study: Parker Pen's Total Quallty Management Strategy to Prevent Pollution from Solvents

improving its operation. A summary of these recommendations is
listed below.

North End Degreaser _

1. Reduce excessive boiling action by removing two electric heat-
ing elements.

2. Check water flow and temperature. Inlet water should be
between 50°F and 60° F and exit water should be between 90°F
and 100° F.

3. Putinternal resting hooks alongthe degreaser side walls, so the
work load can be left in the freeboard area for the five to ten
minutes’ drying time.

4. Remove parts from the vapor zone no more than two linear feet

per minute.

. Always run the still when operating the degreaser.

. Check the still boiling sump thermometer to see that it is
calibrated properly.

N n

Vibratory Degreaser
1. Clean condensing coils to bare metal to improve heat transfer.
2. Check temperature of the water inlet and exit.
3. Repair nonfunctional water separator.

Ballpen Shell Degreaser
1. Clean condensing coils to bare metal to i 1mprove heat transfer.
2. Check water flow and temperature.
3. Correct excessive generation of vapors by disconnecting a
heating element.
4. Recalibrate the boiling sump thermometer.

Metals Department Degreaser
1. Program hoist to use the “stop-and-go” technique.
2. Reduce hoist speed to two linear feet per minute.
3. Remove one heating element from boiling sump if it is boiling
too vigorously.
4. Clean condensing coils to bare metal.
5. Check water flow and temperature.
6. Check operation of floats in still.

Concurrent with the training and procedures review, the VIP
team developed a Pareto graph from the cause-and-effect diagram.
The Pareto principle sometimes is called the “80-20 rule” because
approximately 80 percent of a problem can usually be attributed to 20
percent of its possible causes. Completion of the Pareto diagram
would, in theory, reveal which conditions were the most responsible
for excessive solvent use, thus providing a prioritized list of items to
investigate.

Still, the team needed more information before they could com-
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Armed with bottom-line
Jgures of what solvent
waste caused by this
practice was costing the
plant, the VIP team
approached the
accounting group and
persuaded them to
tnstitute procedures to
charge the excesslve
solvent use to the point
making department.

plete a Pareto diagram. Because industrial hygiene testing showed
that the air surrounding the degreasers had a very low concentration
of solvent, the team initially looked to the degreaser exhaust vents as
the primary source of the losses. That assumption was dismissed,
however, when the Dow Chemical technical representative per-
formed stack emission testing and came up with surprising results.
The five degreaser exhaust vents tested were expelling a total volume
of 1.2 pounds of solvent per hour, which-ruled out the possibility that
the majority of the solvent was escaping through the exhaust stacks.

In the VIP team’s continued search for other operational practices
that led to excessive solvent usage, one practice stood out: the vapor
degreasing of wire coil stock in a piece part degreaser. These coils
must be cleaned right before use and no other equipment in the plant
was large enough to accept the coil stock and remove the anti-tarnish
coating on the coil. As a result, the coils were being cleaned in the
North End degreaser and the anti-tarnish coating contaminated all
the solvent in the degreaser after each use. Furthermore, because of
this practice, some solvent was being sent out for reclaim with only
ten percent contamination.

Once this problem was identified, the VIP team alerted the
department (refill point production for pens) that was requiring that
the coil stock be cleaned. After making little progress trying to clean
the coil stock elsewhere, the VIP team looked for other ways to
facilitate a change in procedure. In the process, the team discovered
that, because the coil stock was being cleaned outside the point
making department, that department was not absorbing the entire
cost of the cleaning. At the same time, the VIP team calculated the
total cost of cleaning the coil stock, including the labor and material
needed to replace the contaminated solvent after every cleaning.
Armed with bottom-line figures of what solvent waste caused by this
practice was costing the plant, the VIP team approached the account-
ing group and persuaded them to institute procedures to charge the
excessive solvent use to the point making department.

Once the point making department was being charged the total cost
of the coil cleaning process, they could see its full financial impact as an
ongoing expense. This soon motivated staff in thisdepartment to form its
own team to evaluate alternate cleaning methods. Ultimately, they used

the cost of solvent under existing procedures in a proposal to justify the
purchase of a parts washer exclusively for coil stock.

Implementing the Change on the Line

During the VIP team’s weekly one-hour meetings, participants
learned a lot more about degreasers and good operating procedures
than they had ever known before. For example, it was discovered that
boiling sumps don’t have to boil vigorously. In fact, excessive boiling
wastes solvent and energy. Consequently, the heat input to the
boiling sumps was on average reduced by 50 percent.

The group also learned that one of the best methods of lowering
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Case Study: Parker Pen's Total Quality Management Strategy to Prevent Pollution from Solvents

Explaining to press
operators, durtng training,
that one drop of oil
contaminates stx drops of
solvent gave them a
reason to reduce the
amount of ol getting on -

the parts in the first place.

solvent use is to limit the contamination getting into the degreaser.
Explaining to press operators, during training, that one drop of oil
contaminates six drops of solvent gave them a reason to reduce the
amount of oil getting on the parts in the first place.

Other operating practice modifications were instituted to mini-
mize contamination. Some of these modifications were easily adopted,
while others took more time. For example, parts baskets going in and
out of the degreaser were limited to a rate of no more than two linear
feet per minute with a stop in the vapor zone to allow as much liquid
solvent as possible to return to the sump. Deviating from this proce-
dure would push an unnecessary amount of solvent out of the degreaser.
Fortunately, three of the degreasers have an automated program-
mable hoist to lift parts in and out of the degreaser. Reprogramming
these units was easy. Two of the other degreasers were operated
manually, however, and operators had to be trained to gauge the
relative speed with which they took parts in and out of the degreaser
and stopped in the vapor zone.

One simple method that has been adopted to extend the life of the
solvent is to periodically transfer all the solvent to the still and boil the
solvent off, returning it to the degreaser so that the contamination
remainsin the still. The remainingliquid is then drained from the still
into a drum and sent out for reclaim. This process has allowed an
increase in the average contamination level of spent solvent from less
than 20 percent to 65 to 70 percent. Because the line operates on a
three-shift basis, however, consistency of methods and procedures is
always a concern. Therefore, the maintenance engineer and mainte-
nance mechanic designed an automated system for the two degreasers
with the greatest throughput in order to control the process. A
programmable logic controller was added to the degreaser control
circuit to first alert the operator that a boil down is needed and then,
when initiated, automatically perform the boil down. This procedure
has greatly reduced the risk of an operator error occurring and
markedly improved the consistency of the process.

The Results :

In the six months after the improvement project began, monthly
usage of TCE dropped from twenty-five to fifteen drums (see Figure 2).
During that same period, production requirements were rising. In
addition, the quantity of solvent sent out for reclaim dropped from sixteen
to ten drums monthly.

The first year reduction in TCE purchases amounted to a $30,000
savings to Parker. Annual hazardous waste volume decreased by
36,000 pounds. The amount of solvent reclaimed also dropped, how-
ever, due to the reduction of solvent in the degreaser sludge, which
negated any dollar savings. These improvements in the efficiency of
solvent use were generated with a total capital investment of $14,500—
$10,000 for the aqueous cleaning system for coil stock and $4,500 to
add automatic boil down controls to the two degreasers. Minor
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Figure 2. Reduction in TCE Use
January 1989 - June 1991
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June 1989
January 1990
June 1990

January 1991
June 1991

equipment modifications and weekly VIP team meeting costs were
charged to normal departmental operating expense accounts.

To date, Parker’s Janesville facility has reduced its TCE usage by
54 percent, saving $70,000 over a three-year period. The company'’s
success with TQM and solvent reduction was also a major factor
leading to its selection in 1991 as a recipient of one of ten Business
Friend of the Environment Awards given by the Wisconsin Environ-
mental Working Group and the Wisconsin Manufacturers and Com-
merce Group.

The role of the total quality VIP approach in accomplishing these
results cannot be over-emphasized. Without the firm commitment to
satisfying the customer, internal as well as external, the many
functional areas involved in solvent purchase, use, and waste dis-
posal would not have gotten together. The VIP process facilitated the
transfer of information between operators and maintenance, pur-
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Case Study: Parker Pen's Total Quality Management Strategy to Prevent Pollution from Solvents

S chasing and engineering, and the supplier and operators. Operators
learned more about their equipment and the importance of running it
properly. Maintenance learned that operators are a good source of
information on how equipment is performing on a day-to-day basis.
Engineering learned that with some additional training, operators
can provide valuable insights into process problems. Purchasing
learned that suppliers can be an invaluable source of knowledge on
the products they provide.

None of the procedural or equipment changes were particularly
difficult to accomplish. Once all the affected parties agreed to form the
VIP team, the greatest hurdle to success was cleared. By involving
employees at the beginning, a better solution to the problem was
found and everyone was committed to implementing the solution. For
example, rather than viewing the automation of the boil down process
as a threat to their individuality, operators understood the necessity
of using an automated system to ensure that this complicated proce-
dure was performed correctly each and every time.

The success of Parker’s solvent usage reduction VIP team makes
a strong case supporting the total quality management process.
Pollution prevention need not cost a lot of money or take a large staff
of environmental professionals to attain the desired result. By ac-
tively soliciting employee involvement, encouraging teamwork at all
levels of the organization, and giving people the responsibility and
freedom to make change, great strides in operational and environ-
mental performance can be achieved. ¢
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'V. Evaluation and Implementation

Full Economic Analysis

Implementation of pollution prevention activities
ultimately depends on the value-added to the
business as well as the technical feasibility. Waste
reduction measures are not likely to be incorporated
without a full understanding of the costs and benefits
associated with the option. For industry
practitioners, the ability to do an accurate and
comprehensive cost/benefit analysis is the
cornerstone of sound pollution prevention decision-
making.

Most industrial waste generators will have had some
practical experience in preparing financial summaries
and cost/benefit analyses for proposed projects.
Agency input should build on these existing skills.

The new leamning to be gained by the industrial waste
generators is likely to center on the identification and
computation of the "hidden" costs associated with
environmental management and how they can be
incorporated into a project evaluation.

Although materials savings and emissions reductions
are important pieces of information in evaluating a
pollution prevention activity, many other issues
which have tangible cost/benefit implications must be
considered before implementing a project. The best
analyses fully identify and incorporate all related
costs, expenses, and returns associated with project
implementation--both in the present and in the future-
-to determine economic viability.

The EPA Pollution Prevention Benefits Manual
breaks down an economic analysis into four cost
"ders." Tier 0 addresses usual capital, operating,
and maintenance costs associated implementing and
operating a new production method. Tier 1 costs
include "hidden " costs associated with pollution
practices. Tier 2 considers potential liability costs.
Tier 3 includes less tangible benefits a company may
achieve as a result of implementing the new
technology. Table 1 highlights the cost components
found in each tier. As expected, the higher the tier,
the more subjective the cost/benefit figures become.

All relevant Tier O factors should be quantified in

evaluating a pollution prevention option as they
would be in evaluating any production system
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Partners in Prevention-
Choosing a Consultant
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change. To the extent feasible, higher tier cost
factors should be quantified and included in the
assessment. Frequently, managers will neither
identify nor attempt to quantify many of the "hidden"
costs associated with environmental management and
will not include their impacts in the evaluation of a

pollution prevention project.

A full scale discussion of economic evaluation and
payback calculation methods is beyond the scope of
this overview. The point of this short discussion is
to draw attention to costs and issues which may
otherwise not be considered and encourage waste
generators to examine these issues as well when
reviewing pollution prevention options. Those
desiring additional information on the specifics of
economic analysis and review are encourage to
obtain the EPA Benefits Manual listed in the
bibliography section.

A final consideration on pollution prevention
implementation is that product performance and
quality are prima facie issues—if these are
substantively and negatively affected, a production
change is not justified. Similarly, a number of other
site conditions such as corporate priorities and goals,
availability of capital, organizational stucture and
behavior,and availability of human resources must
also be recognized as legitimate and powerful
implementation issues.

One of the most vexing issues manufacturers face in
the area of waste management is the selection of a
competent consultant to assist them in making
decisions related to waste generation and production
processes. Even though guide provides participants
with a number of tools that will allow them to make
better decisions as they look to alter their current
cleaning and degreasing processes, both consultants
and vendors are likely to play and important role in
the planning and implementation of such a project.

Consultants can provide a variety of services in

‘choosing an alternative cleaning system. These

include:

« objective assessment of the situation -

» assistance in interpreting regulatory
considerations

« analysis of alternatives

» predesign, design, and engineering support
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» assistance in vendor selection and procurement
« perform an independent evaluation of

competing proposals

Reputable suppliers are likely to be expert in specific
systems and applications. Consultants often bring a
broad view of systems and applications, and are
therefore useful in dealing with a variety suppliers
and cleaning systems. Bringing a consultant into the
decision making process will assist the manufacturer
by making sure the right questions are asked and that
the new system is the best one for that particular
manufacturer’s needs.

It should be noted that in spite of this udditional
expertise, waste generators should understand that
they and the people in their plants are the experts
when it comes to their operations. Consultants
should be used to augment the knowledge of
company staff, not supersede it. There is no
substitute for the exercise of good independent
judgement, after having been fully informed.
Industrial clients should pot depend on consultants
for decision making.

The relationship between an client and consultant can
be a tricky one. There are a number of areas in
which misunderstandings can arise between the two
parties, particularly as they negotiate contracts or
letters of agreement. Trainees should be made aware
of the following possible points of contention:

» who provides the necessary insurance
coverage?

» are licenses and certifications needed on the part

_of the client or consultant?

» how are unforeseen expenses to be handled?

« will the consultant require a substantial amount
of time or a workspace on site?

« will the information the consultant has access to
be considered confidential and what written
assurances are available to establish this
confidentiality?

It is important to note that consultants or suppliers
will submit proprietary data as part of their

or quotation. Industrial clients should be instructed
that confidentiality runs both ways. Faimness
suggests that the procurer of products or services
keep this data confidential if expected by the
consultant/supplier or warn the consultant in advance
of their submission that the client will not do so.
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Being a "smart shopper” when it comes to deciding
among the variety of alternative cleaning systems can
save a manufacturer money and headaches in the
future.

It is important to impress upon potential purchasers
of alternate cleaning systems that it is up to them to
anticipate any changes in manufacturing technology
or the regulatory environment that might affect the

system the are considering. Time must be taken by

- the company to analyze trends, research the range of

options, and personally interview gperators, not just
owners, of systems they are considering. Short term
thinking and knee jerk reactions to regulatory or
other deadlines can lead to a decision the process

operator will regret.

There are two excellent guides for choosing a
consultant and/or supplier included at the end of this
section.
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Resources

Bibliography

"Purchaser and Supplier Guidelines,” Metal Finishing
Suppliers’ Association, Inc.

"Selecting A Consultant,” Factsheet, Minnesota Technical
Assistance Program
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Metal Finishing Suppliers’ Association, Incorporated

MFSA RECOMMENDED PURCHASER AND SUPPLIER GUIDELINES
FOR THE DESIGN, PROCUREMENT, INSTALLATION AND OPERATION
OF INDUSTRIAL WASTEWATER TREATMENT SYSTEMS

The Environmental Committee of the Metal Finishing Suppliers' Association, in
order to guide the industries we represent and serve, as well as to keep the
environment in which we all must live as attractive and healthful as possible,
offers the following recommendations for the design, purchase, installation and
operation of industrial wastewater treatment systems and/or components.

Wastewater treatment and recovery technology can seem overwhelming to some, and,
while competing systems may appear to offer similar benefits, the serious buyer
must know how to compare and evaluate various proposals.

The Environmental Committee of the Metal Finishing Suppliers' Association advocates
that manufacturers of wastewater treatment plants have certain obligations to
customers that are common to all. |In addition, there is agreement by all reputable
member suppliers that both the purchaser and user assume specific responsibilities
for the safe and effective installation and operation of such systems. To promote
greater understanding and to minimize potential disagreement, the Committee has
adopted the following guidelines outlining these <customer and supplier
responsibilities:

GENERAL RESPONSIBILITIES

A. Suppliers
1. Provide a clear definition of the design parameters used for the
wastewater treatment system including wastewater and effluent

characteristics, service and maintenance requirements.

2. Start-up, operating and shut-down instructiéns are to be clear and
complete.

3. Maintenance requirements are to be clearly defined.

4. Detailed recommended spare parts list are to be provided.

5. Supplier should provide a reasonable definition of start-up, operation
and training services to be supplied with the system. Additional

support services in these areas are to be provided at a stated,
reasonable per diem charge.

801 N. Cass Ave, Westmont, IL 60559  (708) 887-0797; Fax (708) 887-1286



Purcha§;rs/0wners

1.

2.

3.

b4,

5.

6.

Where a user has advised a supplier that it will hold in confidence
a supplier's proprietary data submitted along with or as a part of
a proposal or quotation, or where a user has agreed to do so, the
user may not properly publish such proprietary data, disclose it
to others or include it in any revised request for proposals. I f
a user knows that a supplier expects that his data will be kept in
confidence, fair dealing suggests that the user should either keep
the data confidential or else first warn the supplier that the user
will not do so.

Suppliers routinely design waste treatment system to meet current
federal regulatory guidelines. However, owners must advise suppliers
or bidders of any state or local regulations which may override federal
requirements.

Owners are responsible to provide and maintain trained operators,
including backup and security staff and procedures. Owners shall
.support training and certification of operating personnel as necessary.

Owners shall review and qualify operatiﬁg procedures, operator
competence and general system condition every six months and
consult/advise supplier if additional support or training is required.

Owners are legally responsible to list all toxic substances and
hazardous wastes associated with or generated by the process.
Operators must be trained in the proper and correct chemical handling,
storage and disposal procedures. Further, owners shall advise
suppliers/manufacturer of any process changes.

Owners shall attach the same importance and give the same attention
to the wastewater treatment and recovery systems as to production
processes. Owners shall accept the importance and significance of
data recording, maintenance procedures and schedules and prompt problem
reporting.



3.

To provide- further guidance for the design, procurement, installation, start-up
and operation of any wastewater treatment and/or recovery systems, the following

general recommendations are offered:

PREDESIGN AND DESIGN CONSIDERATIONS

20
Reduce water cénsumption as low
as possible. Add countercurrent
rinses where possible.

Segregate effluent streams wherever
possible to reduce operating costs.
Keep chromic acid and acidic streams
in general separated from cyanide
streams.

Keep domestic and non-process
waters out of the process waste
stream to be treated.

Size the system capacity up to
50 percent beyond vyour current
treatment needs to accommodate
growth, unknowns and process
changes.

Provide vendors with accurate
flow rates and compositions,
contaminate concentrations, surge
rates, etc.

Try to minimize or eliminate from

your process those chemicals that-

can cause problems for the treatment
system; i.e., chelates, sequestering
agents, excessive oils, tumbling
and burnishing compounds, etc.

Minimize sludge generation.
Consider metal recovery wherever
possible. Recovered metal reduces
sludge generation. Recovery may
be economically viable.

DON'T

Use more process or rinse water
than required.

Mix all effluents together prior
to treatment or recovery.

Undersize equipment. Undersizing
affects performance and will not
allow for flow surges or increased
production.

Guess on design effluent flow rate.

Treat effluent streams that do not,
require treatment.

Try to treat chemicals that current
technology or chemistry cannot
adequately cope with. '

Ignore recovery or sludge minimization
possibilities.



WORKING WiITH CONSULTANTS

Do
Recognize that reputable suppliers
are likely to be more expert than
your consultant =-- they have done
this many times before.

Consider only consultants with
specific metal finishing pollution
abatement experience. Check their
references.

Consider retaining an independent,
outside consultant if your in-house
knowledge or time is limited.

Work with the consultant to
establish the ''ground rules' for
proposal requests and evaluation.

Use vyour consultant to provide
an independent evaluation of
competing proposals.

DON'T

Let vyour specifications override
the supplier's best judgment and
his '"make-it-work'' responsibility.

Believe everything you hear.

Feel obligated to hire an outside
engineer. Many reputable equipment
and system suppliers routinely
provide these services.

Let your consultant lock you into
specific equipment or concepts,
or have a commercial interest in
your project.

Hire a consultant who is paid by
anyone but you on your project.

PROCUREMENT OF NEW EQUIPMENT OR SYSTEMS

bo

Request that new system bids include
all pertinent equipment and
operating costs, including estimated
chemical and power usage, estimated
fabrication time, allowances for
freight, start-up and service
charges.

DON'T

Get quotes for a group of components.
The associated system design and
installation costs may be misleading
unless you are experienced. This
approach often results in overlooking
critical equipment and/or services,
may not take advantage of the best
available treatment or recovery
technology, and does not provide
a single point of responsibility.



PROCUREMENT OF NEW EQUIPMENT OR SYSTEMS (cont.)

0
Make sure the cost for consulting
and laboratory services are included
if you purchase a system from
a single supplier.

Confirm that your system supplier

has had experience in treating
wastes similar to yours.

Personally observe or talk to
owners or operators of typical

supplier's systems operating on

similar wastewaters.

When evaluating proposals and
prices, consider and evaluate
equipment design features, quality
and vendor experience. Obtain
explicit quotes on equipment;
i.e., sizes, capacities, materials
of construction, etc. Use a bid
comparison layout or spread sheet
to make comparisons.

Get several quotations for
compar ison before mak ing your
selection.

Prior to purchase, discuss the
proposal and commitments in person
with a responsible person from
the supplying company. He or

she may not necessarily be the

salesman.

Beware of ""black boxes'' and
unproven, new concepts. If under
consideration, carefully check

references and be conservative

in sizing.

P

DON'T
Forget to include any applicablie
consulting and laboratory services

in the overall price.

Let a potential supplier oversimplify
your waste treatment requirements.

Use general references of a supplier
without checking the details.

only criterion
accept vague

Use price as the
for evaluation or
or misleading quotes.

Select a supplier blindly or because
an acquaintance dealt with that
specific supplier. Many people
and companies do not like to admit
they may have been taken advantage
of, or perhaps made a mistake.

Base buying decisions only on sales
presentations or impressive
brochures.

Look only at capital costs of new

“"slack box'!' technology or accept
unproven or radical design concepts
without first pilot testing or

negotiating a money back guarantee.
Acceptance of concepts that are
‘'magic' may well be tragic.



PROCUREMENT OF NEW EQUIPMENT OR SYSTEMS (cont.)

Recognize that, to be competitive,
suppliers bear substantial pre-bid
and bidding expenses, and, in
certain circumstances paid
engineering studies or design
work are a normal and routine
consequence and requirement of
doing business in this field.

DON'T

Thoughtlessly, '‘exercise' a supplier
to provide unnecessary or fruitless
proposals or consulting services.

EQUIPMENT WARRANTIES

insist on standard one year warranty
on material and workmanship for
new equipment.

DON'T

Accept non-specific warranties.

PERFORMANCE GUARANTEES

1]
Request performance guarantees
based on the specific wastewater
data which you provide and certify.

Ask for a process guarantee from
the system supplier and the
independent consultant if one
has been retained for your project.

Cover the manufacturing and
installation timetable as  well
as all financial obligations and

payment schedule.

Use pilot and/or lab testing,
if possible, on a new application.
Get any performance guarantees
or limitations in writing from
the supplier.

DON'T
Generalize or guess on system
influent characteristics = simply
to get a specific warranty. Use
federal industry limits without

regard to local requirements.

Expect to get a complete system
compliance guarantee from your
suppliers or consuitant if purchase
order for the entire system is
not given to one supplier.

Ask for an  unlimited equipment
or system guarantees or supplier
service obligation.

Accept testimonial claims- without
supporting data on the same or
similar application.



PERFORMANCE GUARANTEES (cont.)

Include a procedure to rectify
system problems during the warranty
period. (Return of  equipment
is the last resort.)

DON'T

Make ''take-back only'' a criterion
for purchase.

OPERATION AND MAINTENANCE

bo
If not performing the installation
yourself, assign an individual
to work closely with the supplier
or contractor to become familiar
with all parts of the equipment.

Prepare for start-up by first
reviewing drawings and studying
the operation manual.

Designate a well qualified
individual as primary operator
and provide the personnel and

resources to support him or her.

To prevent abuses and provide
a bank of knowledge for problem
solving, advise and involve vyour
chemists, maintenance, engineering
and production personnel in the
proper operation and benefits
of your new wastewater treatment
system.

Establish and implement the regular
maintenance program vyour supplier
recommends.

Alert supplier of any operating
conditions which exceed the original
system design parameters.

DON'T

Expect to '‘learn it all" in a few
days of start-up.

Permit your people to show up for
the start-up without having first
developed prior knowledge of the
system. Provide introductory waste
treatment training.

Allow operating responsibility
to fall to whomever is available.

Think that even the best system
can be a '"‘cure all" for responsible
environmental management.

ignore the equipment or system
until problems occur.

Hold the supplier responsible if
original process design or flow
parameters are exceeded.



INSTALLATION

Assure that the supplier provides
adequate installation instructions
and support. Advise the supplier
of your critical requirements
and site limitations.

DON'T
Ignore supplier's recommendation
or decline supplier proposed
installation services. It can

be the best insurance an owner
can purchase.

UNDERSTANDING AND MANAGING YOUR OWN PROJECT

The foregoing recommendations and

lists of DOs and DON'Ts have proved helpful

to many MFSA members in addressing their specific needs. Since your requirements

and circumstances may be different,

Get your own professional advice
and guidance.

DON'T

Rely only on the above suggestions
in opposition to advice tailored
to your own specific situation.

There is no substitute for the exercise of independent good judgment, after having

been fully informed.

* * k * * * %
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Selecting A Consultant

Starting any kind of pollution prevention or waste reduction project using
resources at hand makes good financial sense. But if your project develops into a
complex process, you may find that hiring a consultant to supplement your
internal capabilities will help you get the job done faster. Also, a consultant can
help you avoid making costly mistakes.

This fact sheet provides some basic information designed to help you choose a
consultant. The variety of skills that consultants have to offer is vast. For this
reason, the selection process requires careful research - starting with your own
situation.

Assess Your Needs

Begin your assessment by determining why your current method of operation does
not meet your project objectives. Then, develop an overall picture of the work
needed to achieve these objectives. Make certain that you document how
measures such as process changes, product changes, materials substitutions and
disposal cost reductions will affect company operations and profitability. Writing
down information you gather regarding project objectives will help you later in the
consultant selection process. ’

Key points of the project objectives to be reviewed should include:

How much of the work you can do yourself

What you can add to your internal resources by contacting equipment vendors
and using public information sources such as libraries

Which portions of the project are beyond your capabilities

The dollars available for any project you might start

How project implementation can save company dollars

The level of company commitment to making changes affecting production
processes '

Understand the Consultant’s Role

Now that you have researched your project objectives, you can compare your
situation and needs to the types of services consultants offer.

(Over)

1313 Sth Strest SE Suite 207 (81R) SR7V-4848
Minnsepcliis, Minnesota 58414.4804 (8003 247-0018 (Minnesota onty)
FAX (818) GR7-47889

“The Minnessotas Offios of Wasts Mansgemant's Min TAP progrem s supported with a grent to the School
of Publiio Hesith, Division of Environmeantal and Qoocupations! Heelth, at the University of Minnesota.
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Consultants generally provide:

Specific expertise and objective assessment of your situation

Help in interpreting regulations

A short-term supplement to your staff resources and knowledge base
Analysis of alternatives and product life-cycle costing
Implementation of recommendations

Design and engineering support

Assistance with equipment selection and ordering

Completion of one-time projects

Performance of annual tasks such as an environmental assessment
Assistance in implementing change and operations start-up

Even this extensive list of services does not cover all the services consultants have
to offer. However, you need to make sure that you do not become over reliant on
consultants - causing you to forget that you are the expert when it comes to your
company.

Therefore, you should not depend on consultants to provide:

® Decision making: You need to evaluate what will work for your business.

e Purchasing of specific products: Find out if the consultant receives
compensation when you buy recommended products.

e Standardized services: Generally, consultants are hired to provide
customized solutions for clients.

Once you have this information, you can decide how much outside help it would be
reasonable to hire for your project.

When You Decide To Hire A Consultant

After it is agreed that consulting services offer the resources needed for
implementation of your project objectives, identify the type of consultant that best
meets your needs. If, for example, you are making process changes, you may need
a consultant with specific design engineering experience. If the project is broad in
scope you may need a consulting firm with broad experience and a larger staff.

To find the consulting help you need, you should:

® Get referrals for consultants from other local companies with similar
operations, trade associations, legal counsel, regulatory/state agencies or
consultant referral services.

o Contact these consultants to identify their interest and experience.



Before Your First Meeting, Prepare Your Information

To prepare for the selection process, you should create a document outlining your
project objectives and your current situation.

When you meet with the consultants you have identified as fitting your situation,
explain what you feel you are able to accomplish with - and without - consulting

During the meeting you need to:

® Define what you want the consultant to do - but explain that their opinions
are welcome. An outside perspective on your situation is valuable.

® Identify the consultant’s experience working on projects similar to yours.

® Find out who would be working on your project.

o Ask for references to verify the consultant’s work. Checking past performance
is one of the best ways to evaluate a consultant.

At the end of the meeting, request a proposal from the consultant based on the
documented information you provided - and on the information shared in the
meeting. Be sure to respond if any of the consultants you are considering request
more information. Clear communication at this stage is vital. It helps assure
that you will get the results you want.

Review the Proposal

When you receive your proposal, make sure that it answers the following
questions.

® What does the consultant regard as your principle needs based on your
objectives?

® What services make each consultant unique?

® Is a project timetable for the consultant and your personnel included, and is it
reasonable?

® Are all fees and equipment costs clearly explained - including billing
procedures?

- Also, a written proposal should spell out:

® Responsibilities of your personnel

® Responsibilities of the consultant or consuitants

o The personnel assigned to the project - including their experience levels and
billing rates

® References relevant to your project



Avoid Misundersta.ndings

The following are issues cited as being the ones most often neglected when hiring
a consultant. Consider addressing these concerns in your contract or letter of

.agreement:

o Use of subcontractors: Does the consultant use subcontractors and assess a
commission for their services?

e Liabilities and insurance: Who provldes necessary insurance coverage?

¢ Licenses or certifications: Are they needed? Does the consultant have
them? .

e Additional expenses: How are unforeseen expenses to be handled? Will you
be contacted before these expenses are actually incurred?

¢ Work site and space: Will the consultant need a substantial amount of time
on-site? Is there adequate space for the consultant to work while at your
company?

o Confidentiality: Will the information that the consultant has access to be
kept confidential? Are there written assurances to verify this?

Referral Sources

The following associations provide referral services for Minnesota consultants.

Council of Independent Consulting Engineers Council of
Professional Consultants Minnesota
Bob Keim 612/633-3393 David Oxley 612/922-9696
412 Foshay Tower 5407 Excelsior Blvd.
821 Marquette Ave. Suite A
Minneapolis, MN 55402 Minneapolis, MN 55416
You can also refer to:
e Trade associations
® Legal counsel
® Professional associations
e Other companies in your industry
® Regulatory and state agencies
® Yellow Pages
e Trade magazines and journals such as Pollution Engineering
® Dun’s Consultants Directory is a reference that provides listings of consultants

by area of expertise and location. It is updated annually and available in
business reference section of public libraries.

® How to Select and Manage Consultants, Shenson, H.L CM.C,; Lexington
Books, 1990.

® Handbook of Management Consulting Services, Barcus, S.W., McGraw-Hill
1986.
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