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About Government Institutes, Inc. @
A Fact Sheet

We're dedicated to your professional development...

Government Institutes, Inc., was founded in 1973 to provide continuing education
and practical information for your professional development. We recognize that
you face unique challenges presented by the ever-increasing number of new laws
and regulations and the resulting rapid evolution of new technologies, methods,
and markets. Our information and continuing education efforts include:

Continuing Education & Training

Our educational programs reach tens of thousands of professionals each year.
Combining the legal, regulatory, technical, management and financial aspects of
today’s key environmental, and health and safety issues — such as environmental
laws and regulations, RCRA, CERCLA, UST, TSCA, environmental management,
OSHA, pollution prevention, clean air, clean water, environment, real estate, and
many other topics — we bring together the leading authorities from industry,
business and government to shed light on the problems and challenges you face
each day.

Currently, we offer over 140 public education programs annually in addition to
conducting in-plant training. A free description of our current educational oppor-
tunities is available upon request. Our training products include videotapes for
self-instruction or customized courses we can offer in your facilities or consulting

to help develop your entire training program. We invite your inquiry regarding our
developing training programs for you.

Books and Information Services

We offer more than 150 titles in the environmental, and health and safety fields
making us the world’s largest book publisher in these fields. In addition, we pub-
lish the Environmental Management Review, a quarterly journal, and the Waste
Minimization and Recycling Report, a monthly newsletter.

Timeliness and accuracy are the key words in our publishing activities. While
other publishers’ books may consume many years from the time of conception to
actual distribution, our reference handbooks and information services are pub-
lished within a month or two to ensure current content. Qur authors are all rec-
ognized experts who work daily in the field so that the reader is assured of accu-
racy and authoritativeness. Our free books catalog is available upon request,.

From our offices in Rockville, Maryland, we monitor the regulatory pulse of nearby
Washington, D.C., plus technical and financial developments throughout the
world. By offering you a number of quality informational and educational oppor-
tunities, we hope to share our knowledge and contribute to your professional
development in the months ahead. Please feel free to call us at 301/921-2300 for
further information on how we can help you. :

Information You Can Trust

Government Institutes, Inc.: Your Information 8 Education Resources
4 Research Place, Suite 200 + Rockville, Maryland 20850 « (301) 921-2300
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@ NORTHEAST INDUSTRIAL WASTE EXCHANGE, INC.

WHAT IS THE NORTHEAST INDUS-
TRIAL WASTE EXCHANGE, INC.?

The Northeast Industrial Waste Exchange, Inc.
(NIWE), matches waste generators with waste
users. NIWE’s goal is to recycle valuable
waste resources back into the manufacturing
process. NIWE clients minimize waste dis-
posal expenses, reduce the need for land-
filling, and increase the value of wastes, by-
products, surplus and off-spec resources.

NIWE incorporated in 1989 as a not-for-profit
corporatjon in the state of New York and is tax
exempt under Internal Revenue Service code
Section 501(c)(3). '

WHAT SERVICES ARE AVAILABLE?

CATALOG: NIWE publishes a quarterly
Listings Catalog (each February, May, August,
and November) in which wanted and available
resources are listed as coded, classified ad-
vertisements. The Listings Catalog, witha
circulation of over 19,200, is distributed pri-
marily in Connecticut, Delaware, Maine,
Maryland, Massachusetts, New Hampshire,’
New Jersey, New York, Ohio, Pennsylvania,
Rhode Island, and Vermont.

ON-LINE LISTINGS CATALOG: NIWE'’s
"computerized catalog" enables companies to
get up-to-the-minute information about re-
sources wanted or resources available. New
classified listings are immediately added to the
service and are accessible 24 hours a day to
any company having a computer, modem, and
NIWE password and login. Users can focus
their search for information by utilizing a
simple menu system. The On-line Listings
Catalog also contains listings from the
Southeast Waste Exchange and the Southern
Waste Information Exchange. Call or write
for information on receiving this service.

HOW DOES THE WASTE
EXCHANGE WORK?

Classified listings are accepted by NIWE
through the Listing Form located on page 21.
Companies or municipalities wishing to place a

vii

listing in the new Post-Consumer Plastic sec-
tion can use the special listing form on pages
44-45, All listings are carried for four con-
secutive issues of the Listings Catalog (one
year) or until the company requests that it be
withdrawn. Companies in sponsoring states
(DE, MD, NH, OH, PA, RI), can place listings
in the available and wanted section of the
catalog for a $75 fee. Companies in all other
states are charged $150 per Listing. Companies
or municipalities placing listings in the special
Post-Consumer Plastic section are charged a
special rate of $50, regardless of state. Each
listing must be accompanied by a check or
money order in U.S. currency for the full
listing charge. The fee includes not only
publication but the processing of all inquiries
about listings.

To ensure confidentiality, each listing is -
assigned a unique code number; no names,
addresses, or phone numbers are ever pub-
lished with the listing. NIWE forwards any
inquiries about confidential listings to the com-
pany that placed the listing. That company
then chooses the respondents with whom it
wishes to negotiate. To expedite inquiries
about non-confidential listings, the company’s
name is given to the inquirer, and vice versa.

NIWE does not participate in any negotiations.
However, the company placing a listing has the
obligation of notifying NIWE when a suc-
cessful negotiation is completed. This infor-
mation is crucial because NIWE’s funding
depends on knowing its success rate.

DISPLAY ADVERTISING

If your firm charges a fee for its services (dis-
posal, hauling, consulting, analysis, etc.) or has
a product to sell, you may place an advertise-
ment in our catalog, Information is available
upon request that explains NIWE’s advertising
rates, design guidelines, and circulation.

FOR ADDITIONAL INFORMATION

Contact Lewis M. Cutler, President, Northeast
Industrial Waste Exchange, Inc. at (315)
422-6572 or FAX: (315) 422-9051.
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Arthur E. Aspengren is president of the Industrial Management
Council. He has more than 30 years’ board based management and
marketing experience in manufacturing companies, primarily in the
automotive and power tool industries. He has held senior
management positions with General Motors, White Motors, and
Cooper Industries,

He has been actively involved in civic and community affairs in
three states. These include serving as president on a board of
education; president and member of various boards to five
universities. He currently serves on boards and committees of
the following organizations in the Rochester areas: Center for
Government Research, New Future Initiatives, Private Industxy
Council, Community Coalition for Long Term Care, Rotary,
Rochester Jobs, Inc., Chamber of Commerce, and Leadership
Rochester Advisory Committee. His professional association
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Art holds a bachelor’s degree in science and a master’s degree in

human relations and psychology from Ohio University. He and his
wife, Donna, are the parents of five grown daughters.
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Julie C. Becker is a principal in the Environment and
Natural Resources Section of Dickstein, Shapiro & Morin. Prior to
joining the firm, Ms. ﬁecker served as Special Assistant to the
U.S. Environmental Protection Agency’s Assistant Administrator for
Enforcement. She has alsb wqued as a staff attorney in EPA’s
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Ms. Becker has advised clients on a wide variety of RCRA,
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2000 Purchase Street
Purchase, New York 10577

914-697-7414

William J. Brady is the Corporate Manager of Product Safety, Standards,
and Environmentally Conscious Products on IBM's Worldwide Development
Staff, located in Purchase, New York. Mr. Brady has held management
positions in IBM manufacturing sites, field, marketing, persomnnel and
finance areas of the business. He has been in the Product & Process
Engineering field for six years and Safety, Chemical & Environmental
field for three years.

Bill was the chairman of IBM's Worldwide Corporate Task Force on
Environmental Attributes of IBM's Products, Supplies and Packaging
and directed the implementation of IBM's new Engineering Center for
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President
Northeést Industrial Waste Exchange, Inc.
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SYracuse, NY 13202

(315) 422-6572

Lewis M. Cutler is President of the Northeast Industrial
Waste Exchange, Inc. The Waste Exchange is a not-for-profit
corporation and is located in Syracuse, New York. His
responsibilities include publication of a quarterly listings
Catalog, the administration of the On-Line Listings Catalog, and
the management of Recycling Markets Referral Service. Mr. Cutler
has been managing the Waste Exchange since 1985.

Before joining the Waste Exchange, Mr. Cutler was the
Director of Environmental Services for a heavy industrial
cleaning and hazardous waste contractor. His duties included the
management of an emergency response team; asbestos abatement; a
medical ‘surveillance program; a respirator protection program;
and sales and marketing. Earlier environmental experience
includes biological and archeclogical surveys for licensing of
hydroelectric facilities from Maine to Alaska.

Mr. Cutler received a B.S. in Biology from the State
University of New York at Albany in 1971 and a M.S. from the
State University of New York Ccllege of Environmental Science and
Forestry in 1975.

Mr. Cutler is environmentally active in his rural community

and serves on his town’s Planning Board and on his county’s
Environmental Management Council.
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IDENTIFYING AND SECURING VENTURE CAPITAL

Richard J. Defieux
General Partner
Edison Venture Fund
‘997 Lenox Drive #3
Lawrenceville, NJ 08648

609-896-1900

Mr. Defieux is a General Partner of the Edison Venture Fund. Edison, which manages
over $100 million, makes equity investments in expansion-stage environmental,
software, health care and communications companies, usually located in the Mid-
Atlantic and Northeast states. Mr. Defieux is responsible for the fund’s environmental
investing activities. He currently serves on the Board of Directors of eight
environmental companies.

Prior to joining Edison in 1987, Mr. Defieux was a General Partner of Princeton
Montrose Partners, a venture capital firm specializing in the natural resources, energy,
and food industries. From 1977 to 1982, he was a Senior Scientist and Division
Manager at Environmental Research & Technology, Inc. (ERT) in Concord,
Massachusetts. At ERT, Mr. Defieux provided consulting and engineering services,
often relating to waste management issues. Mr. Defisux holds B.A. and M.A. degrees
in Geology from Boston University and an MBA from Columbia University.
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Frederick Paul Dg'Jean
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Rochestér, New York 14692

(716) 338-5699

Mr. De'Jean has been in the occupational health, safety and environmental protection
field for the past seventeen years with concentrated experience in manufacturing,
petrochemical, mining, and aviation industries. He currently directs Bausch & Lomb
activities related to occupational health and safety worldwide.

Mr. De'Jean . is active in a number of professional, scientific and trade associations.
He is past president of the Acadilana Chapter of the American Society of Safety
Engineers. Mr. De'Jean has co-authored two books on specialized subjects in the
gafety field and is frequently called upon to deliver papers and make presentations
on environmental, health and safety issues. He was a primary panelist on the topic:
"Recycling Is Good Business ~ Environmentally and Legally" at the 1990 Recycling
Symposium sponsored by Rochester's Industrial Management Council. He was the
contributing industry representative for the 1992 68th annual conference of the

New York State Associations of Mild and Food Sanitarians in cooperation with

Cornell University presenting one industry's appreoach to recycling.

Mr, De'Jean is certified by the boards of Certified Safety Professionals and Hazard
Control Management. He is a registered environmental professional. He is a graduate
of Southwestern University in Louisilana.
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Speakexr's Resume

Mr. Mitchell Dong, President
FulcCirecle Ballast Recyclers

Dong has been an entrepreneur in the energy and

environmental industries for nearly 20 years. He has been
involved with the following companies:

-

1972 = 1980: Co-founder of Energy Investment, Inc., a

Boston-based engineering and development company
spec1allzlng in utlllty demand side management

,1980 - 1685: Founder of MITEX, Inc., a developer,

owner and operator of five hydroelectrlc facilities in
Pennsylvanla and Virginia. The Company was sold to
sithe Energies, an affiliate of the $6 billion French
water utility, the Compagnie Generale des Eaux (CGE).

1986 .— 1991: Founder of Tellus, Inc., a developer of
a gas-fired, combined cycle, cogeneration facility in
New York. The two project was sold to the cogeneration
subsidiary of General Public Utilities (GPU).

Mr. Dong received his B.A in Economics ‘from Harvard in 1975.

In 1990,

the Harvard Board of Overseers elected him to serve on

the VlSltlng committee of the Harvard School of Public Health.

Mr.

Dong also serves as a special advisor to that School's

Environmental Health Department.

Mitchell L. Dong * President * FulCircle Ballast Recyclers *
509 Manida Street * Bronx, NY 10474 * 212-328-4667

mm11/indlrecy.res
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Dusanka Filipovic is a Profesaional Enginger, President and Chief Executive Officer
of a newly formed company, Halozone Recycling Inc., a licensee of Union Carbide's
Blue Bottle™ technclogy developed t0 racapture and recycle for reuse
chiorofiuorocarbons (Xnown as CFCs)and other halogenated hydrocarbons without
environmental degradation. Prior to this position, Mrs. Filipovic worked for Linde
Division of Union Carbide Canada Ltd. in a dynamic tachnology driven businass
environment, most as Manager of New Buginesa Development.

She is a graduate of the University of Belgrade's Faculty of Chemical Engineering.
Her diversified expartise includes technical marketing, sales, new buainess and
technaology development management and the negotations of partnerships and
licensing. Her professional expertise in the fiald of environmental organic
contaminant control is well recognized.

Mrs. Filipovic is & co-inventor of the Biue Bottla™ taechnology which now has
worldwide patent protectionn. For this development she received two prestigious
awards -- the APEO Engineering Medal for Rassarch and Development (1951) and the
Green Product Award for Business, She has presented papers at various
conferences.

Mrs. Filipovicisa Director of the Pollution Control Asgociation of Ontario, a Trustee
of the Ontario Section, American Water Works Association, and a member of the APEQ
and Licensing Executive Socisty for Canada and tha U.5.A,

August 31, 1992
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Rochester, New York 14603

(716) 263-1603

Mr. Floro, a member of the Environmental Practice Group, concentrates
his practice on matters relating to hazardous and solid waste management,
transportation and disposal including development of industrial

and municipal waste management plans, siting and permitting of

waste management facilities, civil and criminal enforcement related
to waste management requirements, RCRA corrective action and

inactive hazardous waste site remediation. He also advises clients
with regard to environmental issues in business transactions and
represents industrial and municipal clients in permit and

enforcement proceedings before the United States Environmental
Protection Agency and various state and local agencies.
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Guide to the Entrepreneur: Financing New Recycling Ventures

Allen E. Galson
Chief Executive Officer
Galson Corporation
6601 Kirkville Road
East Syracuse, NY 13057
(315) 432-0506

Mr. Galson is the Chief Executive Officer of Galson Corporation,
a multidisciplinary firm offering specialized consulting, field
sampling, analytical laboratory and related support gervices in
the fields of environmental science and occupational health and
safety. As the administrative and technical director, he was
responsible for guiding the growth of the firm from its infancy
to a multi-million dollar consultancy, with offices in several
states serving a diverse clientele. Mr. Galson also acts as
technical advisor and consultant on major projects, and takes the
lead technical role on projects that expand the scope of the
consultancy. He directly oversees all work relating to
engineering controls in the workplace, as well as design of
pollution abatement systems. He also provides critical review of
industrial hygiene projects, particularly in the areas of indoor
air pollution and asbestos abatement.

Mr. Galson is an officer of Galson Engineers/Architects, P.C., a
firm offering professional engineering and architectural services
to industrial, institutional and. architectural clients. He
founded and directed the growth of GRC Environmental, Inc., which
develops and commercializes chemical processes for destruction of
hazardous waste. Mr. Galson began his career with General
Electric in their Atomic Power Study Group, a small team that
designed and sold the first commercial atomic power plant in the
United States. - '

Mr. Galson received a B.M.E., Mechanical Engineering from Cornell
University and a D.I.C., Mechanical Engineering from Imperial
College, London, England, where he was a Fulbright Fellow. He is
a registered Professional Engineer in New York, and many other
states; he also is a Certified Industrial Hygienists.
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James L. Gray is president and chief operating officer of
the Manufacturers Association of Central New York, a regional
employer association headquartered in Syracuse. A native of
Wilkes-Barre, Pennsylvanla, he is a graduate of Duguesne
University where he earned a degree in journalism.

Mr. Gray has had a long and varied career in communications,
as an entrepreneur, and in association management. He worked as
a general assignment reporter for The Pittsburgh Press and as a
correspondent for Time Magazine. He entered broadcasting as a
documentary producer for WBRE-TV in northwestern Pennsylvania,
and later worked as a field producer and reporter in the.
station’s news department, eventually becoming news anchor.

He left broadcasting to form his own advertising and public
relations agency, where he was cited frequently for his creative
and innovative campaigns on behalf of his clients. Mr. Gray
.returned to broadcastlng after eight years in business as a
commercial and music video producer in Pennsylvanla, New York
City and Washington, D.C.

In Washington, he worked. as director of communications and
membership development for the. American Council of Independent
Laboratories; director of communications for the UJA Federation
of Greater Washington; and as executive director of the national
Small Business Council for Competitiveness in Public Contracting.

Prior to joining MACNY, Mr. Gray served as a White House
correspondent and editor for Market -News Service, a financial
news wire. As a freelance writer, Mr. Gray has published scores
of articles in magazines and newspapers throughout the United
States. He is also the author of a book on self-directed public
relations for small businesses.

As president of MACNY, Mr. Gray writes and speaks
extensively on a variety of issues throughout New York and the
United States. He serves on the boards of the Central New York
Technology Development Organization, the Industrial Technology
Extension Service, the Central New York Industrial Effectiveness
Program, and the Wellness Council of Central New York.

Mr. Gray is also a member of the American Society of
Association Executives and he is on the governing board of the
National Industrial Council/Employer Association Group of the
National Association of Manufacturers.
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state and federal Superfund matters.

Mr. Greenthal served as Director of the New York State
Department of Environmental Conservation’s Division of
Environmental Enforcement prior to joining the firm. He started
his career with DEC in 1976 when he became Regional Counsel in
DEC’'s Region 3 (New Paltz) office, working on permitting issues,
SEQRA questions, and enforcement matters. He later served as
Compliance Counsel in DEC'S Office of General Counsel in Albany,
and then became head of the newly-formed hazardous waste
enforcement group. By 1984, this group had become the Division
of Environmental Enforcement, responsible for the enforcement of
+he state’s inactive hazardous waste site remediation
program(state Superfund) and all other hazardous waste
enforcement activities in the state. In addition, the Division
has responsibility for coordinating and overseeing the
enforcement activities of the DEC regional offices in the areas
of air and water pollution, solid waste, and all natural resource
conservation programs. While Director, Mr. Greenthal supervised
some 30 professionals (lawyers and scientists) located in Albany,
puffalo, and White Plains. -

Since joining the firm, Mr. Greenthal has been involved in a
variety of environmental matters, including serving on steering
committees at federal Superfund sites, negotiating with federal
environmental regulatory agencies over waste disposal issues, and
representing a governmental authority in SEQRA litigation.

Mr. Greenthal, a graduate of Amherst College and Harvard Law
School, served, while at DEC, as Chairman f the Northeast
Hazardous Waste Project, an association of hazardous waste
officials from 14 states. He is co-chair of the Legislation
Committee of the New York State Bar Association Environmental Law

Section and lectures and writes articles frequently.
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Ms., Hart is a cum laude graduate of Jacksenville University, Jacksonville, Florida
where she majored in Chemistry. - She has four years of laboratory R&D experience, and
holds a U.5. Datent_in the area of phosphorus chemistry. She left the laboratory

for technical sales and held positions im sub-micron filtration and industrial
adhesives before joining Mercury Refining Company in 1988, Promoted to her current
position in 1990, she has responsibility for the company's customer service, sales,
and material approval functioms. She is working on her MBA at the State University
of New York,

Qutside of work, she and her husband enjoy working on their two vintage Triumph

sports cars, and she is the navigator for a Northeastern championship road rallye team.
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4024 State Street
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Dave Hillman is an engineering graduate of Georgia Tech with over 30 years
experience in the pulp and paper industry....the first 23 with Westvaco in various
production, technical and market pulp sales positions, 5 years as Director of
Pulp Sales at Hammermill, and the last five as a praminent consultant. Dave
has conducted one, two and three day carmprehensive pulp seminars in Brazil,
South Africa, a nurber of European countries, and all across Canada and the
U.S. He is a frequent conference speaker at major pulp & paper conferences
as well as working closely with producers such as Mitsubishi, Union Camp, Georgia
Pacific and Riocell-Brazil. He is acknowledged as being an authority on all
the various pmxﬁhdch@ pulps and each one's proper application.
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~ Eugene B. Jones
DlI‘eCtOl‘
~ Southern Waste Information Exchange (SWIX)
 Post Office Box 960 '

Tallahassee, Florida 32302
‘Phone: (800)441-7949

Mr. Jones is the Director of the Southern Waste Information Exchange (SWIX)., Mr,
Jones has been with the SWIX since 1981. Mr. Jones is also the Director of the Waste
Minimization Program at Florida State University. He has worked with local, state, and
federal agencies, legislative and congressional committee staff, trade associations, and with
industries regulated under RCRA, CERCLA, and OSHA. Mr. Jones' areas of interest are
waste minimization, resource management, recycling, and occupational health and safety.
He has worked extensively with both the regulated community, as well as industries that
provide services and equipment to firms that are regulated under the RCRA. Mr. Jones
serves on the Editorial Advisory Board for the Waste Minimization & Recycling Report
published by Governments Institutes, and the Environmental Studies Program Advisory
Group for Florida' A&M University, College of Engineering.
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Trends in Corporate and Regulatory Industrial Recycling Policy

Robert L. Kerr
President
Kerr and Assoclates
3624 Wild Cherry Place
Reston, VA 22091
(703) 476-0710

Robert Kerr, President of Kerr & Associates, Inc., has worked
extensively on the analysis and development of environmental
regulation policy during 18 years of work in the environmental
field. Mr. Kerr worked for eight years on House and Senate
Congressional staff involved in legislative analysis, and
development and negotiation on environmental issues. He also
spent a year working with EPA’s Regulatory Reform staff
developing alternative flexible approaches to a range of
environmental regulations. During the last nine years, Mr. Kerr
has managed a consulting firm providing a wide range of technical
and regulatory analyses to government agencies.

He has worked with the National Roundtable of State Pollution
Prevention programs since it was founded . He is currently
managing a study evaluating some of the results of the early
phases of the state pollution prevention facility planning
programs, and the extent to which firms have identified or
implemented some of the financial benefits of pollution

prevention alternatives.
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The Role of Purchasing in Recycling

Roland T. Kotcamp -

Director-Investment Recovery
Niagara Mohawk Power Corporation

300 Erie Boulevard West
Syracuse, New York 13202

(315) 428-6894

Mr. Roland T. Kotcamp, Director of Investment Recovery, Niagara Mohawk Power Corporation,
holds a B.S. in Accounting from Syracuse University and an M.B.A. from Chapman
University. Kotcamp, a Certified Purchasing Manager (C.P.M.) ,has 20 years of

experience in Materisls Management and Investment Recovery. He is affiliated

with and has held leadership positions in the Purchasing Management Associatiou

of Buffalo, Purchasing Management Association of Ceatral New York, Nuclear

Materials Management Exchange, and Investment Recovery Association.
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BENEFITS OF RECYCLING: HAZARDOUS WASTE RECYCLING CASE STUDIES

THOMAS J. LALLY, C.P.M,

CORPORATE CHEMICALS & MATERIALS HAZARDOUS BY-PRODUCTS MANAGER

POLAROID CORPORATION

103 FOURTH AVENUE
WALTHAM, MA 02154-7598

(617) 684-5062.

1 HAVE WORKED AT POLAROID FOR 32 YEARS. ALL OF THE TIME SPENT IN
CHEMICAL RELATED FIELDS; RESEARCH, CHEMICAL OPERATIONS, CHEMICAL
PROCESSING, AND PURCHASING.

IN MY CURRENT POSITION IN PURCHASING, I MANAGE THE TRANSPORTATION,
DISPOSAL, RECYCLING, AUDITING OF TSDF'S, SOURCE VIABLE MANAGEMENT
OPTIONS, AND NEGOTIATE SERVICE CONTRACTS.

AS AN ADVOCATE OF POLAROID'S "TOXIC USE .AND WASTE REDUCTION"
PROGRAM, I AM AN INFLUENCE IN THE RECYCLING OF CHEMICAL BY-PRODUCTS
AT POLAROLD.
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Bill Lawrence
Program Coordinator
IMEX, Seattle-King Department of Public Health
172 20th Avenue
Seattle, WA 98115

(206) 296-4899

.Mr. Lawrernce has managed IMEX since 1990. Previously, he
worked in the solid/hazardous. waste sections of the Seattle- Klng
County Department of Public Health. : :

B Prlor to jOlnlng the Health Department in 1987 bill spent
nearly nine years in West,; Central, and Southern Afrlca working
in public health programs with U.8. AID, Peace Corps., and UNICEF.

Mr. Lawrence holds a B.A. degree in blology from the
University of Bridgeport and a masters of science in Public
Health from the University of Washington,.

He is interested in transfer of technology and information

among both businesses and countries that will positively affect
both the environment and economy.
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ﬁawrence‘W. L.ong
Manager, Allied Products
Anheuser-Busch, Inc.
One Busch Place
St. Louis, MO 63118

(314) 577-4453

Larry Long, an 18 year employee of Anheuser-Busch, developed
and coordinates the "beyond compliance" environmental programs of
the companies 13 breweries. Through the setting of goals to
reduce water and energy consumption and solid waste generation,
the world’s largest brewer is significantly reducing its impact
on the environment. The program reduced the company’s solid
waste by nearly 8,000 tons in 1991 and made a major commitment to
purchase recycled products. Anheuser-Busch also operates the
world’s largest grassroots aluminum can recycling network,
collecting more than 17 billion cans last year.
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BIOGRAPHICAL INFORMATION

THOMAS MACDONALD
Business Development Manager, Strategic Waste Management

Digital Equipment Corporation

Thomas MacDonald is the business_dgvelopment manager for Digital
Equipment Corporaticn’'s Strategic Wasﬁe Management organization, which
addresses waste management ffoﬁ'a“ﬁotal;ﬁroduct life cycle perspective
by focusing on Design for Sustainable Development. Mr. MacDonald is
responsible for dévéloping business opportunities frdm pigitél;élb

technical and operational expertise in waste management.

Mr. MacDonald joined Digital in 1969 and has held various senibr
management positions. His experience and‘expertise.spans:international
acquisition and venﬁure-development, business. start-~up and product
management, logistics/manufacturing éperations, and the installatibn of

wide~-ranging business controls and systems.

Prior to joining Digital, Mr. MacDonald worked in a variety of

manufacturing engineering roles for The Foxboro Company.

Mr. MacDonald holds a B.S. degree in Electrical Engineering and a
M.S. degree in Engineering Management'froﬁ Northeastern UniQersity
where he was a member of both Tau Beta Pi and Eta Kappa Nu national

engineering honor societies.
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. . SOUTHEAST WASTE EXCHANGE
., The University of Nerth Carolina at Charlotte
, ‘Urban Institute

Charlotta, N.C. 28223
Telephone: (704) 547-2307

Industrial Recycling FAX: (704) 547-3178

Biography
Maxie L.. May

Southeast Waste Exchange
Charlotte, North Carolina

Maxie L. May is the Director of the Southeast Waste Exchange (SEWE) located in the Urban
Tnstitute at the University of North Carolina at Charlotte (UNCC). ‘The Southeast Waste Exchange
- specializes in industrial industrial recycling and waste management through direct industry and
business contact. Maxie bas been with UNCC for ten years, working with the Exchange program
for the past eight years. '

She is responsible for the day-to-day operation of the SEWE prograra, publication of the Wasfe
Watcher, a bimonthly publication, and supervision of the SEWE staff. Maxie is actively involved
in finding markets for industrial byproducts and surplus materials for subscribers to the SEWE
program, ‘

Additionally, Maxie serves as regional coordinator and assistant instructor for 6-yearly Smail
Quantity Hazardous Waste Generator (SGQ) workshops, which address RCRA, OSHA, and
SARA regulations pertment to small and medium-sized industry. She also participants as a
presenter in these workshops and at the request of other numerous community organizations;
governmental agencies; business and industry seminars, and educators.

Maxie is a member of the Natiopal Rﬁcycling Coalition, the North Carolina Recycling Association,
- and the Mecklenburg County Household Hazardous Waste Committee.
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Brenda Pulley
Executive Director,

Brenda Pulley, the executive director of the NACR, worked for the
U.S. House of Representatives from 1980 - 1989 prio# to. joining
the Association. As a professional staff member of the 8Small
Business Committee, she was responsible for the drafting of "The
Used 0il Recycling Act of 1989," and the "PCB Regulatory
Improvements Act of 1988. During the reauthorization of
Resource ConServation'and Recovery Act (RCRA} (The- hazardous and
Solid Waste Amendments) in 1984, Ms. Pulley investigated the
potential effects of the proposed small quantity generator
provisions and was instrumental in developing a compromise which
was included in the legislation. 1In addition, she,;n;tlated the
Research, Development and Demonstration Permit provisions for
innovative treatment technologles Wthh was also 1ncluded in the
HSWA. :
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william M. Sloan

o Bditor and publisher of CURRENTS, a newsmagazing on wastd
management and the environment published by the Maryiand Environmantal
Service. MES is & state-owned corporation— not a regulatory office-— that
bulids, owns and operates water, westewater, solid waste and recycling

systams.

O Since 1989 Charter member of the Board of Directora of the Northeast
Industrial Wasts Exchangs, Inc.; currently Chairman.

a Author, Cods of Practice for Siting New Hazardous Waste Facilitiss, World
Health Organization, Reglonal Otfice for Europe, Copenhagen. In prass.

o 1980-88 Executive director for tha Marylsnd Hazardous Waste Facilities
Siting Board. Responsibls for siting procedurss and for assessments of the
state’s faciiities nesds. Organized the Maryland Wasta Exchange end merged
it with NIWE to sniarge the market area. Commissioned via NIWE the first
on-line interaotive computer recycling servics in North Amaerica.
Commissioned Indspandent studias of In-plant industrisi waste management;
sctive In Roundtable of State Poliution Prevention Programs. Organizing
chairman of the Consortium of State Hazardous Waste Siting Authorities.

o 1974-80 Maryland Environmental Service, Water, wastawater and solid
waste project planning and evaluation, various capacities,

o 1969-74 Maryland Environmental Service. Director, water quality and
waste-management planning for Baltimore Harbor, tributaries and tha
adjacent Chesapsaka Bay.

B 1965-69 Pradecessor agency of tha USEPA, Water quality managament
planning for the Chesapsake Bay-Susquehanna River Basins.

o Military ssrvice.

o Baghelor of Civil Enginaering, 1959; Master of Science in Sanitary
Engineering, 1965— Gsorgia. Tech.

P. 0. Box 1722, Annapolis, Maryland 21404; call 410-224-6967

The Maryland Environmental Service is located at 2020 Jndustrial Drive,

Annapolis, MD 21401, call 410-974-7281; fax 410-874-7267

August 27, 1992
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1992 North American Conference on
Industrial Recycling and Waste Exchange

Robert W. Smee
Director
Pacific Materials Exchange
1522 N. Washington, Suite 202
Spokane, WA 99201-2454

(509) 325-0551

Mr. Smee is the founder, Director, and President of the Board of Pacific Materials Exchange
(PME), a non-profit corporation promoting the recycling of industrial waste, PME developed
and hosted the 1991 North American Waste Exchange Conference on Industrial Recycling which
assembled 65 esteemed speakers from four countries discussing issues and opportunities in the
recycling of industrial materials. PME is presently working in cooperation with other waste
exchanges to develop a national on-line computer network for the recycling of industrial
materials.

Mr. Smee has assisted in the implementation of a county office paper recycling program and a
yard waste composting program. He teaches seminars on composting and has served on a
municipal Solid Waste Advisory Committee.
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It's a pleasure to be with you today.

Before I talk with you a few minutes about recycling and waste minimization, let me tell
you more about the organization I represent. :

Although I work for Bausch & Lomb, today I'm representing an crganization that my
company belongs to - the Industrial Management Council, the IMC, Bausch & Lomb is a
charter member. :

The IMC is an organization with more than 300 business and industry members. This year,
the IMC is celebrating its 75th anniversary year and it continues to grow and develop as the
Greater Rochester area grows and develops.

The IMC offers member companies a variety of services, including support and training for
environmental initiatives. Let me give you three examples:

‘ The IMC - with the help of Monroe County, The City, and MCC, initiated the TEAM
Command program, a program that trains together fire fighters, police officers,
emergency medical technicians and industrial safety experts - so they all talk the
same language and follow the same procedures in an emergency. ‘

. About two years ago, the IMC ran an educational program called "Rochester Has
' The Right Chemistry", that gave people a chance to talk with industry about how
chemicals were handled at their plants.

¢ This past year IMC launched a program called HazSense, a program that helps
businesses be sure they are in compliance with health, safety and environmental

regulations concerning hazardous chemicals.

Now, we're involved in a new environmental program - the one that brings me here with
you today.

(pause slightly)



If you look in the dictionary, you’ll see that the word "environment” came into existence in
the 1600%s, long before the words "environmentalism" and "environmentalist" were coined.
In fact, it took more than 300 additional years to get people talking about
"environmentalism" and "environmentalists”.

It is taking us still more years to move from talking about envirocnmentalism to doing
something about it - something positive as individuals, companies and communities.

But now we’re zooming through the last decade of the 20th century, Heading For The
Future with a clear sense that the environment is everybody’s business. Yours ... mine ...
ours.

Consider what we know from the latest opinion polls.
Ina Reader’s Digest Environmental Study this year, 98% of the people who answered

questionnaires said they’re "personally willing to change their behavior and buying habits in
‘order to ensure a greener world".

In a survey by Golin/ Harris communications and the Angus Reid Group, 74% of the adults
polled said they’d "consider environmental protection a priority, even if it means slower

gconomic growth".

And, in a Ropér Organization poll, average consumers surveyed said they "would pay 6.6%
more for a green version of a product”.

Consider what we know from reading the local newspaper or listening to a broadcast
report.

We know, for instance, that in Monroe County, we’re moving swiftly and smoothly to
implement a new recycling law.
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Go back just a féw_ months to April 30, 1991. That was the date that the Monroe County
Legislature unanimously approved a county-wide recycling law. The law'made January
1992 the date when every town. village and city resident would be required to recycle glass,
metal, plastic and aluminum containers, newspapers, magazines and catalogs, and
corrugated cardboard.

At work and at school, employees and students are supposed to be recycling office paper
and corrugated cardboard. Food service businesses, cafeterias and restauranis are
recycling glass, metal and plastic food and beverage containers.

And, all of this dedication should mean that, by 1997, more than 40% of our waste stream
will be recycled. Viva la blue box!

But to make recycling or any waste minimization strategy work, you need the right
infrastructure - a system, equipment and trained people to help you reach your goals.

And, for recycling to really work, you need markets for recycled materials. If people won't
or don’t buy products made of recycled materials, then we won’t have as large a percentage
of recycling going on as we want to have.

For many businesses and industries, the circumstances were right for us to get a head start -
on recycling and other waste minimization strategies before the general public.

The right circumstances were these:

* There is an economic advantage to limit the total use of raw materials - industries
call this source reduction - that is the reduction or elimination of materials used ‘in
manufacturing processes. It means: The fewer materials you use, the fewer you have to
buy, and ultimately, the fewer you have to dispose of. If you can learn - as many of us in
business and industry have - to reduce, reuse and recycle materials, you become more
competitive.

So economics - hard numbers - pushed business and industry. What is good for business,
can be good for the environment.



Another circumstance that gave us a head start on waste minimization was that we
had, and have, the scientific, technical and business capabilities to make it work.

It takes expertise to figure out how to recover 97-99% of a solvent you use in a
manufacturing operation, and use that solvent again. It takes an understanding of
physics and chemistry to recycle plastics - and many of the industries who belong to
the IMC recycle plastics. And, it takes technological know-how to de-ink and re-
pulp wastepaper and make new paper with that scrap.

Business and industry have the brain power and training to implement programs like
these, special waste reduction strategies. '

We also had, and have, a powerful incentive to move forward. This incentive is our

desire to be good corporate citizens. Most businesses and industries want to wear
"white hate", in addition to making a profit. Employees that work for business and
industry want to be proud of the companies where they work.

So, the more we have learned about what we can do to better protect the
environment, the more we want to do these things. Our people are interested in
- playing a constructive role when it comes to the environment.

You may have seen that famous poster with the planet Earth as seen from space - a
picture taken by one of our astronauts. The poster has a single word under our blue-
green planet - that word is "Home". In business and industry we get the message just
like you do.

And finally, business and industry can see the future. We can see the need to take
the initiative now in environmental affairs - to do what we can, and not wait until a
regulation shapes a direction for us. In fact, many scientists, engineers, statisticians
and others from business and industry have volunteered countless hours to offer
advice and information on regulations that are designed to make this world cleaner
and greener. We also stay active in professional organizations that relate to the
environment, and yes, many of us; like many of you make donations and give our
volunteer time to organizations like the Sierra Club, Adirondack Mountain Club and
World Wildlife Fund.
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The vision to see the future and do something about it continues to move us.

Now let me take just a few minutes and tell you about a couple things we are doing at my
company to better protect the environment. Then I'd like to show you a brief film
produced by the IMC and take your questions.

In 1991, at the New York plant for Ray-Ban sunglasses, plastic wastes were made into tools
and costume jewelry and used kitchen grease was recycled into soap. At the Oakland
Maryland plant, wooden pegs were turned into barbecue charcoal and their shredded
confidential paper became cow bedding in Pennsylvania dairy farms. These were just a few
of the innovative projects that contributed to the elimination, recycling, or reuse of over 5.5
million pounds of Bausch & Lomb waste in 1991.

Eight U.S. and five international facilities participated in the 1991 Bausch & Lomb waste
rednction program, reducing waste releases to air, land and water. Together their efforts
resulted in the reduction, recycling or elimination of 3.4 million pounds of paper and
cardboard; 2 million pounds of other solid waste (plastic, wood, metal and oil); 199,000
pounds of hazardous wastes; and 34.9 million gallons of water. Those same efforts also
provided combined cost savings and revenues of $1.3 million.

From the elimination of 94,000 pounds of Freon and ethylene oxide at Greenville South
Carolina plant, to the 600 trees saved through paper recycling at Corporate Offices, each
participating facility reduced the burden on our landfills, air and water.

Well, that gives you a snapshot of some of the things happening at Bausch & Lomb, Now
let’s roll the film so you can see what other companies are doing.

(film rolls - about 17 minutes)

I believe we have a few minutes for your questions. I'd like to hear what’ on your mind.
(Take questions, until 2 minutes before conclusion)

I think I have time for one more question - right - I know we're supposed to conclude very
shortly and I want to be a considerate guest and stick to the time frame you have given me -
but please feel free to call me at my company or send me a note if you have more

questions. I will get back to you.
I-6



(take last question)

Thank you for having me. If you are involved in another group that would like to have a
presentation like this one, please call the IMC at 716/244-8835. Let me give you that
number 716/244-8835. Thank you again. I enjoyed being here with you.

I have some brochures for you (hold up brochure) that summarizes some of the material in
the film and gives you a few interesting tips on what you can do yourself to minimize waste.
All nine companies, which are sponsoring our "Heading For The Future" program are
featured in the brochure.

In the spirit of reduce, reusé, recycle, please pass the brochure along to a friend when you
are finished with it. '

Thank you again.
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From the Winter 1992 Northeast Industrial Waste Exchange

Listings Catalog.

(Presented by Julie Becker)

REGULATORY FOCUS

"REUSE AND RECYCLING"
A WALK THROUGH THE RCRA LABYRINTH

Julie C. Becker
Dickstein, Shapiro & Morin

In 1976, faced with the growing problem of un-
controlled hazardous waste disposal, Congress .
passed the Resource Conservation and Recovery
Act (RCRA), 42 US.C. § 6901 ¢t seq,, declaring
that "the probiems of waste disposal...have be-
come a matter national in scope and in concern
and necessitate federal action through financial
and technical assistance and leadership in devel-
opment, demonstration and application of new
and improved methods and processes to reduce
the amount of waste and unsalvageable materials
and to provide proper and economical solid waste
disposal practices.”

In the 15 years since the passage of RCRA, the
U.S. Environmental Protection Agency ("EPA")
has issued regulations imposing permitting, re-
porting, financial responsibility, and a myriad of
other requirements on those who handle hazard-
ous wastes. Although these regulations are aimed
primarily at controlling the treatment, storage and
disposal of hazardous wastes, they can have enor-
mous impact on the cost of operating a hazardous
materials recycling facility.

The question of whether, and to what extent, the
RCRA regulations apply to recycling remains
something of a mystery. Some recycling opera-
tions fall squarely within the gambit of RCRA,
while others do not. Some are reguired to com-
ply with the full panoply of permitling and finan-
cial responsibility regulations, while others need
only report on the type and quantity of wastes
entering or leaving the facility. To add to the
confusion, the degree to which this {ederal statute
applies depends not only on the activities conduct-
ed, but also on the state in which the facility is
located.
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Materials Deslgnated for Reuse and Recycling

In passing RCRA, Congress authorized EPA to
develop “cradle to grave® regulations for “solid
wastes,” a broad category which includes discarded
malerials and "sccondary materials® which are
being “reused or recyeled” in specific ways. Here
begins the labyrinth of regulations which may -- or
may not -- govern activities al a recycling facility.
The answer is facility specific and depends on
both the nature of the materials being recycled
ang the method of recycling.

Not all "secondary materials” fall within the scope
of the RCRA regulations. Materials which are
intended for reuse or recycling are considered
RCRA-regulated "solid wastes® only if they fall
into one of the following six categorics:

e spent materials which are no longer us-
able without regeneration;

™ by-products incidentally produced in in-
dustrial, commercial, mining, or agricul-
tural operations;

. sludges from pollution control equipment;

. off-specification commercial chemical
prodycts and residues which are burned
or applied to land (so long as burning
or land application is not the intended
use);

. ssrap metal

. certain designated wastes which are de-

termined by EPA to be inkerently
“waste-like* and are specifically Listed in
the RCRA regulations.

Even if a material intended for reuse or recycling
falls within one of the above categories, the
RCRA regulations still may not apply. The next
step in this analysis is to determine whether the
waste will undergo one of the following methods
of recycling:




* usc constituting disposal (placement of
the waste or waste-derived product on
land);

. burning for energy recovery (e.g., use of
sccondary materials to produce a fuel);

. reclamation (e.g., recovering usable mate-
rials from the waste);

L ]

speculative accumulation (long-term stor-
age of materials for later recycling).

If the recycling method falls within any one of
these four categories, the operation will be regu-
lated pursuant to RCRA. Even so, the degree to
which the regulations apply will vary from facility
to facility, so read on...

Requirements for Recyclers

Although regulated under RCRA, a recycler of
bazardous materials may not be required to im-
plement all of the provisions which would nor-
mally apply to a RCRA treatment, storage and
disposal facility. r immediatel

¢le the materials arc subject to the potification
and manifesting requircments, but arc ynder no
obligation to obtain 3 permit or meet pther re-

i includin qittin financi

sesponsibility, 40 CF.R. § 261.6(c)(2).

The plot thickens when we consider “storage”
versus "immediate” recycling. The regulations
define "storage” as "a holding of hazardous waste
for a temporary period, at the end of which the
hazardous waste is treated, disposed of, or stored
clsewhere” 40 C.F.R. § 260.10.' Unfortunately,
EPA has never determined what constitutes a
*temporary holding period.” The current EPA
policy is to direct the EPA Regions and delegated
states 1o make case-by-case determinations of
whether the activities of particular recyclers con-
stitute "storage® or "immediate” recycling.

Even if it does not "store” hazardous wastes, a
recycler may be forced to run the full gauntict of
RCRA requirements, including permitting and
financial responsibility, based on a detcrmination
that it is “treating” such wastes. The regulations
define “treatment” as:

*any method, technique, or process, in-
cluding neutralization, designed to change
the physical, chemical, or biclogical char-
acter or composition of any hazardous

11-2

waste so as to neutralize such waste, or
s as 1o recover energy or material re-
sources from the waste, or so as lo ren-
der such wastes non-hazardous, or less

. hazardous; safer to transport, store, or
dispose of, or amenable for recovery,
amenable for storage, or reduced in vol-
ume.” 40 C.F.R. § 260.10.

Rather than providing specific examples of recy-
cling which does or does ot qualify as “treat-

ment," EPA once again leaves it to the Regional
offices or delegated states to make case-by-case

determinations. n ¢ssence, the only surg way 10

rmine wh he pr 1i -
n i -, r n L ] -
ipoeri v jvi itin
n ial ibili i j

3 il f P 1
ffi I i i

Conclyslon

RCRA is currently up for reauthorization, which
is expected 1o be completed during the next ses-
sion of Congress. The reauthorization is likely to
significantly change the regulation of recycling
facility operations. Hopefully, Congress will focus
more directly on recycling and on providing more
useful federal guidance on which of the oumerous

' RCRA requirements should apply. In the mean-

time, much will depend on case-by-case determi-
pations and, ultimately, on the strength of the
argumeats an individual recycler can make in
dealing with the EPA Regions and state regulato-
ry agencies.

Note that the 90-day threshold for determining
whether a generator bas stored hazardous wastes
does not apply o a recycling facility operator.

40 C.FR. § 262.34.

Ms. Becker is a principal at Dickstein, Shapiro &
Morin, Washington, D.C., where her practice in-
cludes representing clients dealing with RCRA
issues, Ms. Becker previously served in the U.S.
EPA’s Office of Enforcement, where she special-
ized in Superfund and RCRA matters.




REAUTHORIZTING RCRA:
" CRADLE~TO-GRAVE" BECOMES "CRADLE-TO-CRADLE"1

Julie C. Becker
Dickstein, Shapiro & Morin

Although 3500 communities now have recycling programs, many
communities and businesses still do not. And although some
companies use recycled materials, others are still reluctant to do
so. 1Is recycling a passing fad, or is it here to stay? How do we
make it a permanent part of our efforts to protect the environment?.
One answer may be found in reauthorization of the Resource
Conservation and Recovery Act, or RCRA.

When RCRA was first enacted in 1976, it was hailed as a
"cradle to grave" program -- a means of controlling wastes from
generation to disposal. The 1976 bill prohibited indiscriminate
dumping of hazardous wastes and directed EPA to regulate their
generation, transportation and disposal. Eight years later,
recognizing that there were gaps in this "cradle to grave" scheme,
Congress returned to the drawing board. The Hazardous and Solid
Waste Amendments of 1984 added new programs to the RCRA agenda:
underground storage tanks, "corrective action" to clean up RCRA-
regulated facilities, tighter control of small quantity generators
and a ban on land disposal of certain wastes, to name a few.

Now RCRA is due to be reauthorized, giving Congress vyet
another bite at the apple. This time recycling is high on the
agenda, as Congress strives to shift the focus of RCRA from
disposal to recycling and waste reduction. On the floor of the
House and Senate, recycling has been discussed over 600 times since
the beginning of 1921. The issues are simple, yet challenging.

MAKING SPACE IN LOCAL LANDFILLS

Currently, only 13 percent of household wastes are recycled.
Most of the remaining waste is sent to landfills. However,
landfills in many communities are closing down because they cannot
meet Federal or State environmental standards. 1In most cases this
means sending wastes to a larger regional landfill at another
location, often in the face of opposition from the receiving
community (recall the "garbage barge" fiasco and the more recent
story of the "poo poo choo choo").

Sanitation costs rise as local governments strive to pay for
shipping municipal wastes to these regional disposal facilities.

1 This article 1is scheduled to appear in an upcoming
edition of the EPA Journal which will focus on recycling.
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Industry, which represents a much larger share of the wasfe
generated, is also paying more for disposal.

Beverage containers make up about four percent of household
waste. One proposal aimed at preserving landfill space is a
nationwide "bottle bill" requiring bottlers to establish deposit
and refund systems for bottles and cans, similar to the deposit and
refund programs now in effect in New Hampshire, Vermont and eight
other states. Also up for discussion is a bill that would put
states, rather than bottlers, in charge: each state would be
required to assure, through any means it selected, that a set
percentage of its beverage containers were recycled. States that
failed to meet the recycling goal would then be required to impose
a 10 cents per bottle deposit.

Bottle bill proponents, including the National Association of
counties and the National League of Cities, argue that a bottle
bill would substantially reduce the cost of waste management to
municipalities. Opponents, led by the bottling industry, claim
that a national bottle bill would harm local curbside recycling
programs while addressing only a small fraction of the problem.

‘Whatever the case, recycling can reduce the amount of waste
being shipped for disposal and, at the same time, extend the lives
of the existing landfills (while saving energy and other natural
resources) . ‘

CREATING MARKETS FOR RECYCLED GOODS

Tt doesn’t do any good to collect newspapers, glass, plastic
and aluminum for recycling unless someone is willing to purchase
these materials. Today’s lack of demand for recycled products is
clearly a problem.

In Congressional hearings, recycling industry representatives
have warned that the market for recycled products will hit a "brick
wall" unless demand improves and prices rise. They have urged
Congress to close the loop by taking action to boost the market for
these products. Proposals include: :

- Requiring the manufacturers of paper, glass, plastic and
aluminum to replace a portion of the virgin materials
they use with recycled materials.

The concept here is to shift some of the burden of
recycling from the municipalities, which claim to have been
saddled with the cost and burden of recycling, back "upstrean"
to the manufacturing sector.

One popular idea among packaging manufacturers is to
provide several options to what is traditionally considered
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recycling. For instance, rather than setting up a recycling
program, the manufacturer could make reusable or refillable
containers or redesign its containers to reduce their volume
and weight. Another approach supported by packaging
manufacturers is to create a system of marketable recycling
and waste reduction "credits." Under the "credit" scheme, a
company that does more than is required by law would receive
marketable "credits." Companies that do not meet Federal
recycling and waste minimization standards would be required
to purchase enough "credits" from their competitors to make up
the difference. ' '

- changing Federal procurement standards.

With 7,000 buildings under its jurisdiction, the General
Accounting Office is one of the country’s largest consumers of
paper. However, current Federal government specifications
favor the use of virgin materials. Proposed RCRA amendments
would direct EPA to work with other Federal agencies,
including the General Accounting Office, to draft new
procurement standards for paper and other office products,
plastic products and rubber products {including asphalt
pavement containing rubber derived from waste tires) which
favor recycled products. These new standards would assure
that the Federal government becomes a major consumer of
recycled goods.

--  Establishing a national recycling clearinghouse.

_ The clearinghouse would provide information on recycling
technologies and regulations. It would also maintain a
database designed to match those who generate recycled
materials with manufacturers who can use these materials.

Already, private industry throughout the United States
and Canada has established regional networks for exchanging
industrial wastes such as scrap metals and spent solvents.
These waste exchanges could serve as a model for EPA in
designing a national waste exchange database or network which
would also include municipal waste.

"GREEN" ADVERTISING

A trip to the grocery store will tell you why advertising has
become such a hot issue in the RCRA debate. The labels may claim
that the plastic, cardboard or other packaging on the products we
buy, as well as the products themselves, are '"recyclable,"
"environmentally friendly," "ozone safe" or "biodegradable."
Until recently there were no Federal guidelines for this type of
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ENVIRONMENT. ALLY CONSCIOUS PRODUCTS

William J. Brady-
Manager, Product Safety Technology
IBM Corporation
2000 Purchase Street
Purchase, New York 10577

Co-Author
Barbara S. Hill
Program Manager, Product Safety Technology
IBM Corporation
2000 Purchase Street
Purchase, New York 10577

Traditionally, marketplace decisions have been based upon a product’s performance, quality and
price. Industry is now seeing the environment added to the decision. Legislation and the cus-
tomer are beginning to apply requirements not just on traditional consumer products, but also on
high technology products. Germany has passed an ordinance specifically geared at waste avoid-
ance in the electronics industry. This will mandate the reuse and recycling of products. Many
states in the United States are passing restrictions on the design and use of products containing
rechargeable batteries, such as portable computers. In addition to labelling requirements, the bat-
teries must be easily removable by the customer and product manufacturers may have to establish
a battery retumn program in some states. Historically, environmental restrictions effected the “end-
of-the-pipe” or waste production conditions. Today, environmental restrictions are moving into
the heart of product development and design. Environmental questions have to be considered at

the very initial stages of product development:



» What components and materials can be reused or recycled?

» Can the rechargeable battery pack be easily removed by the consumer?

« How can the product packaging be recycled or disposed of?

« Will any components or materials be considered as hazardous waste at the end of the
product’s life?

+ How can waste be minimized dunng manufacturing?

This requires a change to environmentally conscious product and process design.

In 1990, the IBM Company reaffirmed its longstanding commitment to the management of envi-
ronmental affairs. Mr. John F. Akers, IBM Chairman of the Board, stated that IBM will

“Develop, manufacture and market products that are safe for their intended use, efficient
in their use of energy, protective of the environment and that can be recycled or disposed

of safely”.

An intemnational team of professionals was formed to assess the potential implications across the
business and the needs for success. The review included public policy issues, technical require-
ments, product disposal, education and communications. Their work, in part, resulted in the defi-

nition of product environmental design attributes.

Environmental aspects can be identified for a product during its design, manufacture, use and ulti-
mate disposal - or life cycle analysis. The IBM environmental design attributes relate to all
aspects of the product life cycle. They are:

+ Desin for ease of disassembly

= Recycle or reuse at end of product life

« Use of recycled materials and reused components
» Reduce use of energy and natural resources

« Manufacture without producing hazardous waste
» Use of clean manufacturing technologies

+ Reduce product chemical cmissions

» Reduce product energy consumption

» Use of recyclable plastics

» Use of nonhazardous and recyclable metals

IBM is taking a practical approach to environmentally conscious products by integrating these
design considerations into product development’s normal business processes. We are placing
emphasis on those efforts that will improve the product lines through reuse, recycling, and

reduction in energy use. The product environmental impact assessment (EIA) has been used to
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provide fundamental environmental data on a product. The EIA requirements have been
enhanced to document a more comprehensive environmental profile of the product, from design,
through manufacture, use and disposal. The EIA will provide data on the materials contained
within and used by the product; technical data on energy usage; and transportation, storage,
recyclability, and disposal assessment information for the product, it’s consumables and pack-
aging. This data is compiled prior to the announcement of a new preduct. Reutilization plans
for components are routinely developed and are also being enhanced to take advantage of envi-

ronmental considerations.

The potential for reuse or recycling of IBM computers requires a change in the thought process of
our development community. Programs were instituted years ago to har dle components such as
precious metals, where 2 known market existed. Today, for computers as well as almost any
durable good, the markets have to expand to include common materials and components. Educa-
tion is key to make this change happen. In 1991, IBM established the Eﬁgineering Center for
Environmentally Conscious Products, at our Research Trangle Park, North Carolina fac'i]ity.
The Center is dedicated to providing necessary research that will promote the use of environ-
mental design attributes. Much of their current effort has been in the areas of component reuse
and material recycling. The research activity is shared with product development worldwide. In
one recent study, the Center reground and remolded polymers from existing IBM products, and
then tested for structural integrity. Tests have shown that for some applications, up to 100
percent recycled-content may be acceptable. Several major hurdles will have to be overcome to
move this from research to practical application. Those hurdles include the availability of
recycled-content materials; reuse and recycling infrastructures - both internal and external to IBM;
certification agency and test house approvals for these components and materials; and realistic life
cycle analysis tocls. IBM is working to find solutions to these obstacles by conducting research;
communicating needs to our suppliers; and participating in international technical discussions
with both industry and government.

IBM recently issucd a corporate standard that will facilitate recycling of polymers from our pro-
ducts. We want to maximize the capability of our products being rcused or recycled. The
stundard, “Coding and Recycling of Thermoplastic Parts”, uses a coding system that provides a
distinction between durable goods and packaging materials, based upon the German automotive
industry. The coding is to be molded into the thermoplastic part, so that at the end of the pro-
duct’s life, that part can be casily identified for recycling. The symbol is * > < ', with the
resin’s identity noted in-between. There are three possible levels of resin identification: (1)

generic name; (2) [BM material code; and (3) manufacturer’s and material’s commereial name.
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> Genenic <
IBM Matenal Code

Manufacturer and Material Names

The approved acronyms that can be used are based on International Standards Organization 1SO
1043, Plastics - Symbols; ASTM D 4000, Classification System for Specifying Plastic Materials;
and ASTM D 1600, Terminology Relating to Abbreviations, Acronyms and Codes for Terms
Relating to Plastics. Polyvinyl chloride, for example, could be identified as:

> PVC <
IBM 23-712B(1)
BEGoodrich Geon ® 87371 Resin

There is a life cycle cost incentive to providing this identification. If the matenal ts simply
scrapped at the end of the product’s life, it could bring in revenue of 2 ¢ per pound. If—howevelr,
the material is generically known, that value can be up to 25 percent of the raw materal cost; or if
the commercial name is known, up to 60 percent of the raw materia] cost. IBM wants to be able
-to introduce recycled-content materials into the product lines, however, we are not limiting our-
selves to “closed-loop” recycling of IBM products. It is hoped that the available identification,
along with the need for re¢ycled-content polymers, will result in the quicker development of recy-
cling infrastructures.

Using environmental design attributes can result in other life cycle cost incentives to product
development. Last year IBM announced two new Personal Systems / 2 ® control units, models
40SX and 57SX. These designs used several of the environmental attributes, resulting in signif-
icant cost savings for the products, in comparison to previously used techniques. A single, identi-
fied polymer was used in the control unit, with a molded-in finish to eliminate decorative paints
and finishes. The ease of disassembly techniques or “snap-technology” reduced the number of
screws and fasteners, and eliminated the need for metal inserts, hinges or brackets.
Electromagnetic compatibility (EMC) shielding had been provided by a spray-on metal finish,
which limited the capability of the polymer to be recyeled. The replaccment was a snap-in metal
liner.

Similar savings were also scen with the Personal Systems j 2 monitor models 8515 and 8518, The
monitors used “snap technology”; a single polymer with molded-in finish and color; and the elimi-
nation of a sprayed-on conductive metal layer for EMC shielding. The polymer also allowed the
designers 1o use less material to produce the monitor covers than in previous designs, without

losing any of the product’s integrity.
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Product packaging has made great strides in the last several years. 1BM has developed a set of
environmental packaging design guidelines that have been distributed worldwide within IBM and
have also been made available to others as an external publication. 1BM has successfully imple-
mented several product packaging environmental initiatives including, the elimination of CFC
blowing agents in foams; control or elimination of problem heavy metals; conversion from white
to kraft corrugate; and the elimination of poly bromine biphenyls and biphenyloxides as fire
retardant additives from plastic packaging materials. Also, recycling symbols have been added to,
corrugate, Society of Plastics Institute resin codes added to most plastic packaging, and a
minimum of 20 percent postconsumer recycled content required for all corrugate packaging mate-
rials. Additional packaging requirements are planned to be established annually.

IBM is continuing to expand upon these initiatives in product development. Our product devel-
opment teams are becoming more sensitive to the marketplace’s environmental demands. In
addition, we are sharing our knowledge in the information technology industry. It is essential that
industry work to establish intemnational voluntary standards for “green product” issues, incluiiing
labeling. And work together with government to promote the establishment of the necessary
infrastructures needed for successful product recycling and reuse. As we move through the 1990°s,
it is clear that environmental considerations in product development will enhance competitiveness,

marketability and environmental leadership.
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WASHINGTON PERSPECTIVE ON INDUSTRIAL RECYCLING

Several new initiatives in federal environmental laws and
regulations affect the future of waste recycling in industries
throughout the United States. The following excerpts and summaries
are designed to give the reader a flavor of these actions.

Among them are:

Promotion of Recycling Opportunities

Pages III-2 through III-16

(New Title III of the proposed Resource Conservation and
Recovery Act Amendments of 1992)

Recycling and Federal Responsibilities
Pages III-17 through III-30
(Changes in Existing Law: Subtitle F of the proposed Resource
Conservation and Recovery Act Amendments of 1992)

National Waste Reduction, Recycling and Management Act
Pages III-31 through III-72
(House Report on Amendment to the Solid Waste Disposal Act)

FTC Chairman Steiger Announces National Guidelines to
Prevent Misleading Environmental Marketing Claims
Pages 1II-73 through III-77
(Press release from the Federal Trade Commission, 7/28/92)

Guides for the Use of Environmental Marketing Claims
Pages III-78 through III-106
(Application of Section 5 of the Federal Trade Commission Act
to Environmental Advertising and Marketing Practices, Federal
Trade Commisston, July 1992)
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Appendix 1--Title 111: Promotion of Recycling Opportunities
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Federal Trade Commission Washington, D.C. 20580

FOR RELEASE: JULY 28, 1992

FTC CHAIRMAN STEIGER ANNOUNCES NATIONAL GUIDELINES
TO PREVENT MISLEADING ENVIRONMENTAL MARKETING CLAIMS

The Federal Trade Commission today issued guidelines to help
reduce consumer confusion and prevent the false or misleading use
of environmental terms such as “recyclable," "degradable;" and

"environmentally friendly" in the advertising and labeling of

products in the marketplace.

In announcing the guides at a Congressional hearing in
Washington, D.C. this morning, FTC Chairman Janet D. Steiger said,
"Our goal is to protect consumers and to bolster their confidence
in environmental claims, and to reduce manufacturers' uncertainty
about which claims might lead to FTC law-enforcement actions,
thereby encouraging marketers to produce and promote products that
are less harmful to the environment. I believe these guides,
together with continued vigorcus law enforcement by the FTC and the
states, go a long way toward achieving these goals.”

Steiger noted the extensive cooperation, expertise and support
received from the U.S. Environmental Protection Agency in the
guidelines project. EPA Administrator William K. Reilly expressed
strong support for the FIC's decision today: "The Federal Task
Force on labeling composed of EPA, FTC and the U.S. Office of
Consumer Affairs has worked closely on the issue of environmental
marketing. A primary goal of the Task Force has been to promote
clear federal guidance to those who wish to make environmental
claims. The FTC has today made a very significant contribution to
that goal. The guidelines will help provide environmentally
conscious consumers with more reliable information, ensuring the
use of accurate, specific claims and discouraging those that are
vague, trivial and overstated. We will see further environmental
benefits as consumers use the formidable power of the marketplace
to help achieve environmental goals. We applaud the FTC's decision
today and are pleased we could assist the FTC in its efforts.*

Ann Windham Wallace, Director of the U.S. Office of Consumer
Affairs (USOCA), said, "Surveys show consumers are concerned about
environmental issues. We are pleased the FTC has taken these

concerns into account in developing its voluntary environmental
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(Green Guides--07/28/92)

We believe the guides will help consumers
r claims marketers may make, as wall as
and choices based on criteria

marketing guides.
understand the basis fo
enable consumers to make comparisons

they believe is important.”

The FTC received petitions to issue environmental guides from
a number of industry members and trade associations. In addition,
a task force of state Attorneys General recommended that the
federal government issue uniform standards. The Commission also
held two days of public hearings on whether the FTC should augment
its case-by-case law enforcement with national guidelines. (The
Commission has brought eight such law-enforcement actions in the
last two years.) The vast majority of comments received from
consumer and industry groups, environmental organizations, state
and local governments, USOCA, and the EPA, supported the issuance

of FTC guidelines.

A summary of the Environmental Marketing Guides immediately
follows this news release. Generally, the guides focus on how
consumers are likely to interpret various environmental claims, and
identify types of claims that should be explained or qualified to
avoid deceiving consumers. For example, broad environmental
benefit claims, claims about benefits that will not occur if the
product is disposed of in the customary way, or claims where it is
not clear whether the benefit applies to the product or its pac-
kaging, should be explained or qualified, according to the FTC
guides. Otherwise, marketers must be able to substantiate whatever
interpretation reasonable consumers draw from those claims. The
guides also illustrate the types of qualifications that can be made

to avoid consumer deception.

The quides do not rigidly define environmental terms. Instead,
through specific guidance and a series of examples of both accep-
table and deceptive claims, the guides set out the different
meanings that might be conveyed by the use or omission of parti-
cular language describing environmental features. The types of
claims addressed by the guides include recyclable, degradable,
compostable, recycled content, source reduction, refillable, and

ozone safe.

es will be published in the Federal Register shortly.
The guides are not, themselves, legally enforceable. They repre-
sent administrative interpretations of laws administered by the
Commission to guide marketers in conforming with legal require-
ments. The guides do not preempt state or local laws or regula-
tions. The Commission will request comments-on how the guides are

working after three years.

The guid

The Commission has prepared an environmental assessment of the
‘guidelines, available to the public for review and comment far 30
days, until Aug. 27. The assessment concludes that an Environ-
mental Impact Statement is not necessary because the guides them-
selves will not result in a "significant impact on the environment’
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F ENV NTAIL, MARKETIN ELINES

Background:

The Federal Trade Ccmmission's Guides for the Use of Environ-
mental Marketing Claims are based on a review of data obtained during
FTC law-enforcement investigations, from two days of hearings the FTC
held in July 1991, and from more than 100 written comments received
from the public. Like all FTC guides, they are administrative inter-
pretations of laws administered by the FTC. Thus, while they are not
themselves legally enforceable, they provide gquidance to marketers in
conforming with legal requirements. The guides apply to advertising,
labeling and other forms of marketing to consumers. They do not

preempt state or local laws or regulations.

The Commission will seek public comment on whether to modify the
guides after three years. In the meantime, interested parties may

petition the Commission to amend the guides,

Basically, the guides describe various claims, note those that
should be avoided because they are likely to be misleading, and illus-~
trate the kinds of qualifying statements that may have to be added to
other claims to aveid consumer deception. The claims are followed by
examples that illustrate the points. The quides outline principles
that apply tec all environmental claims, and address the use of eight
commonly-used environmental marketing claims.

General Concerns:

As for any advertising claim, the FTC guides specify that any
time marketers make objective environmental claims -- whether explicit
or implied -- they musat be substantiated by competent and reliable
evidence. In the case of environmental claims, that evidence often
will have to be competent and reliable scientific evidence.

The guides outline four other general concerns that apply to all
~environmental claims. These are:

{l) Qualifications and disclosures should be sufficiently clear and
prominent to prevent deception.

Environméntal claims should make clear whether they apply to the
product, the package, or a component of either. Claims need not
be qualified with regard to minor, incidental components of the

product or package.

(2)
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(Summary of FTC Environmental Marketing Guidelines)

ould not-overstate the environmental
Marketers should avoid implying a sig-
fit where the benefit is, in fact,

(3) Environmental claims sh
attribute or benefit.
nificant environmental bene

negligible.
he environmental attributes of one product

duct should make the basis for the
lear and should be substantiated.

(4) A claim comparing t
with those of another pro
comparison sufficiently ¢

The guides then discuss particular environmental marketing
claims. In most cases, each discussion is followed in the guides by a
series of examples to illustrate how the principles apply to specific

claims.

. in general, unqualified
general environmental claims are difficult to interpret, and may have
a wide range of meanings to consumers. Every express and material
implied claim conveyed to consumers about an objective quality should
pe substantiated. Unless they can be substantiated, broad environ-
mental claims should be avoided or qualified. '

"In general,

unqualified degradability claims should be substantiated by evidence
that the product will completely break down and return to nature, that
is, decompose into elements found in nature within a reasonably short
period of time after consumers dispose of it in the customary way.
Such claims should be qualified to the extent necessary to avoid
consumer deception about: {a) the product or package's ability to
degrade in the environment where it is customarily disposed; and (b)

‘the extent and rate of degradation.

unqualified compostable claims should
hat all the materials in the product or

package will preak down into, or otherwise become part of, usable

compost (e.g., soil-conditioning material, mulch) in a safe and timely
manner in an appropriate composting program or facility, or in a home
compost pile or device. Compostable claims should be qualified to the
extent necessary to avoid consumer deception: (1) if municipal com-

posting facilities are not available to a substantial majority of
consumers or communities where the product is sold; (2) if the claim
misleads consumers about the environmental benefit provided when the
product is disposed of in a landfill; or (3) if consumers misunder-
stand the claim to mean that the package can be safely composted in
their home compost pile or device, when in fact it cannot.

In general, a product or package should not be mar-
keted as recyclable unless it can be collected, separated, or other-
wise recovered from the scolid waste stream for use in the form of raw
materials in the manufacture or assembly of a new product or package.
Unqualified recyclable claims may be made if the entire product or
package, excluding incidental components, is recyclable.

Compostabla. In general,
be substantiated by evidence t
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(Summary of FTC Envirqnmental Marketing Guidelines)

Claims about products with both recyclable and non-recyclable
components should be adequately qualified. If incidental components
significantly limit the ability to recycle product, the claim would be
deceptive. 1If, because of its size or shape, a product is not accep-
ted in recycling programs, it should not be marketed as recyclable.
Qualification may be necessary to avoid consumer deception about the
limited availability of recycling programs and collection sites if
recycling collection sites are not available to a substantial majority

of consumers or communities.
Recycled Content. In general, claims of recycled content should
only be made for materials that have been recovered or diverted from
the solid waste stream, either during the manufacturing process (pre-
consumer) or after consumer waste (post-consumer). An advertiser
should be able to substantiate that pre-consumer content would other-
wise have entered the solid waste stream. Distinctions made between
pre~ and post-consumer content should be substantiated. Unqualified
claims may be made if the entire product or package, excluding minor,
incidental components, is made from recycled material. Products or

packages only partially made of recycled material should be qualified
to indicate the amount, by weight, in the finished product or package.

Source Reduction. In general, claims that a product or package
has been reduced or is lower in weight, volume, or toxicity should be

qualified to the extent necessary to avoid consumer deception about
the amount of reduction and the basis for any comparison asserted.

Refillable. 1In general, an unqualified refillable claim should
not be asserted unless a system is provided for: (1) the collection
and return of the package for refill; or (2} the later refill of the

package by consumers with product subsequently sold in another pac-
kage. The claim should not be made if it is up to consumers to find

ways to refill the package.
In general, a product should not

be advertised as "ozone safe," "ozone friendly," or as not containing
CFCs if the product contains any ozone-depleting chemical. Claims
about the reduction of a product's ozone-depletion potential may be

made if adequately substantiated.

EEE
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Appendix 4

GHIDE&_EQﬁ_IHE_HSE_QE_EH!IBQNMEHIAL_HABKEIIHG_CLAIMS

THE APPLICATION OF SECTION 5
OF THE FEDERAL TRADE COMMISSION ACT
70 ENVIRONMENTAL ADVERTISING AND MARKETING PRACTICES

Federal Trade Commission
July 1992
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A.  BTATEMENT OF PURPOSE:

These guides represent administrative interpretations of
laws administered by the Federal Trade Commission for the
guidance of the public in conducting its affairs in conformity
with legal requirements. These guide§ specifically address the
application of Section S of the FTC Act to environmental
adﬁertising and marketing pfactiCes. They provide the basis for
voluntary compliance with such laws by members of industry.
conduct inconsistent with the positions articulated in these
quides may result in corrective action by the Commission under
Section 5 if, after investigation, the Commission has reason to
believe that the behavior falls within the scope of conduct

declared unlawful by the statute.

B. BCOPE OF GUJIDES:

These gquides apply to environmental claims included in
labeling, advertising, promotiocnal materials and all other forms
of marketing, whether asserted directly or by implication,
through words, symbols, emblems, logos, depictions, product brand
names, or through any other means. The guides apply to any clain
about the environmental attributes of a product or package in
connection with the sale, offering for sale, or marketing of such
product or package for personal, family or household use, or for

commercial, institutional or industrial use.
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Because the guides are not.legislative rules under Section
18 of the FTC Act, they are not themselves enforceable
regulations, nor do thef have the force and effect of law. The
guides themselves do not preempt regulation of other federal
agenéies or of state and local bodies governing the use of
environmental marketing claims. Compliance with federal, state
or local law and regulations concerning such claims, however,

will not necessarily preclude Commission law enforcement action

under Section 5.

C.  SIRUCTURE OF THE GUIDES:

The guides are composed of general principles and specifiic
guidance on the use of environmental claims. These general
principles and specific guidance are followed by examples that
generally address a single deception concern. A given claim may

raise issues that are addressed under more than one example and

in more than one section of the guides.

In many of the examples, one or more options are presented
for qualifying a claim. These options are intended to provide a
“safe harbor* for marketers who want certainty about how to make
environmental claims. They do not represent the only permissible
approaches to qualifying a claim. The examples do nhot illustrate
all possible acceptable claims or disclosures that would be
permissible under Section 5. In addition, some of the

illustrative disclosures may be appropriate for use on labels but

ITI-81



not in print or broadcast advertisements and vice versa. In some
instances, the guides indicate within the example in what context

or contexts a particular type of disclosure should be considered.

D. REVIEW PROCEDURE:
Three years after the date of adoption of these gquides, the

Commission will seek public comment on whether and how the guides

need to be modified in light of ensuing developments.

Parties may petition the Commission to alter or amend these
guides in light of substantial new evidence regarding consumer
interpretation of a claim or regarding substantiation of a claim.
Following review of such a petition, the Commission will take

such action as it deems appropriate.

Srvirt
Section 5 of the FTC Act makes unlawfui deceptive acts and
practices in or affecting commerce. The Commission’s criteria
for determining whether an express or ipplied claim has been made
afe enunciated in the Commission’s Policy Statement on
Deception.! In addition, any party making an express or implied

claim that presents an objective assertion about the

1 cliffdale Associates, Inc., 103 F.T.C. 110, at 176, 176
n.7, n.8, Appendix, reprinting letter dated Oct. 14, 1983, from
the Commission to The Heonorable John D. Dingell, Chairman,
Committee on Energy and Commerce, U.S. House of Representatives

(1984) ("Deception Statement").
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environmental attribute of a product or package must, at the time
the claim is made, possess qnd rely upon a reasonable basis

- substantiating the claim. A reasonable basis consisté of
competent and reliable evidence. In the context of environmental
harketinq claims, such substantiation will often require
competent and reliablg scientific evidgnce. For any test,
analysis, research,‘study or other evidence to.be "competent and
reliable"™ for purposes of these guides, it must be conducted and
evaluatéd in an objective manner by persons gualified to do so,
using procedures generally accepted in the profession to yield
accurate and reliable results. Further guidance on the
reasonable basis standard is set forth in the Commission’s 1983
Policy Statement on the Advertising Substantiation Doctrine. 4%
Fed. Reg. 30,999 (1984); appended to Thompson Medical Co., 104
F.T.C. 648 (;984). These guide#, therefore, attempt to preview |
Commission policy in a relatively new context —-- that of |

environmental claims.

F. GENERAL PRINCIPLES:

The following general principles apply to all environmental
marketing claims, including, but not limited to, those described
in Part G below. In addition, Part G contains specific guidance
applicable to certain environmental marketing claims. Claiﬁs
should comport with all relevant provisions of these guides, not

simply the provision that seems most directly applicable.
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1. Qualifications and Disclosures: The Commission
traditionally has held that in order to be effective, any
qualifications or disclosures such as those described in these
gquides should be sufficiently clear and prominent to pxevent
deception. Clarity of language, relative type size and proximity
to the claim being gualified, and an absence of contrary claims
that could undercut effectiveness, will maximize the likelihood

that the qualifications and disclosures are appropriately clear

and prominent.

2. Distinction Between Benefits of Product and Package:
An environmental markeﬁing claim should be presented in a way
that makes clear whether the environmental attribute or benefit
being asserted refers to the product, the product’s packaging or
to a portion or component of the product or packaging. 1In
general, if the environmental attribute or benefit applies to all
but minor, incidental components of a product or package, the
claim need not be qualified to identify that fact. There may be
exceptions to this general principle. For example, if an
unqualified "recyclable" claim is made and the presence of the
incidental component significantly limits the ability to recycle
the prbduct, then the claim would be deceptive.

Example 1: A box of aluminum foil is labeled with the
claim "recyclable," without further elaboration. Unless the type

of product, surrounding language, or other context of the phrase
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establishes whether the claim refers to the foil or the box, the
clainm is deceptive if any part of either the box or the foil,

other than minor, incidental components, cannot be recycled.

Example 2: A soft drink bottle is labeled "recycled."
The bottle is made entirely from recycled materials, but the
bottle cap is not. lBecause reasonable consumers are likely to
consider the bottle cap to be a minor, incidental component of
the package, the claim is not deceptive. Similarly, it would not
be deceptive to label a shopping bag "recycled" where the bag is
made entirely of recycled material but the easily detachable

handle, an incidental component, is not.

3. Overstatement of Environmental Attribute: An
environmental marketing claim should not be presented in a manner
that overstatee the envircnmentel attribute or benefit, expressly
or by implication. Marketers should avoid implications of

significant environmental benefits if the benefit is in fact

negligible.

Example 1: A package is labeled, "50% more recycled
content than before." ‘The manufacturer increased the recycled
content of its package from'z percent recycled‘naterial to 3
percent recycled material. Although the claim is technically
true, it is likely to convey the false impression that the
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advertiser has increased significantly the use of recycled

material.

Example 2: A trash bag is labeled "recyclable" without
qualification. Because trash bags'will ordinarily not be
separated out from other trash'at the landfill or incinerator for
recycling, they are highly uh;ikely to be used again for any
purpose. Even if the bag is technica;ly.capablelof being |
recycled, the clﬁim is deceptive since it asserts an

envircnmental benefit where no significant or meaningful benefit

exists.

Example 3: A paper grocery sack is 1abelgd "reusable."
The sack can be'brought back‘to the stofe and :eused for qarrying
groceries but will fall apart after two or three feuses, on
average. Because reasonable consumers are unlikely to assume
that a paper grocerf sack is durab;e; the ﬁnqualiticd c;aim does
not overstate the environmental benefit conQeyed to consumers.
The claim is not deceptive and does not need to be qualified to

-indicate the limited reuse of the sack.

4. Comparative Claims: Environmental marketing claims
that include a comparative statement should be presented in a
manner that makes the basis for the comparison sufficiently clear

to aveid consumer deception. In addition, the advertiser should

be able to substantiate the comparison.
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Exanple 1: An advertiser notes that its shampoo bottle
contains "20% more recycled content.” The claim in its context
is ambiguous. Depending on contextual factors, it could be a
comparison either to the advertiser’s immediately preceding
product or to a competitor’s product. The advertiser should
clarify the claim to make the basis for comparison clear, for
example, by saying "20% more recycled content than our previogs
package." otherﬁise, the advertiser should be prepared to

substantiate whatever comparison is conveyed to reasonable

consumers.

Example 2# An advertiser claims that "our plastici
diaper liner has the most recycled content." The advertised
diaper does have more recycled content, calculated as a
percentage of weight, than any other.on the market, although it
is still well under 100% recycled. Provided the recycled content
and the comparative difference between the product and those of
competitors are significant and provided the specific comparison

can be substantiated, the claim is not deceptive.

Example 3: An agd claims.that the advertiser’s
packaging creates "less waste than the leading national brand."
The advertiser’s source reduction was implemented sometime ago
and is supported by a calculation comparing the relative solid
waste contributions of the two packages. The advertiser should

be able to substantiate that the comparison remains accurate.
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G. ENVIRONMENTAL MARKETING CLAIME:

Guidance about the use of environmental marketing claims is
set forth below. Each guide is followed by several examples that
jllustrate, but do not provide an axhaustive list of, claims that
do and do not comport with the Quides; In each case, the general
principles set forth in Part F above ghould also be followed.?

1. General Environmental Benefit Claims: It is deceptive
tc misrepresent, directly or by implication, that a product or
package offers a.general environmental benefit. Unqualified
general claims of environmental benefit are difficult to
iﬁterpret, and depending on their context, may convey a wide
range of meanings to consumers. In many cases, such claims may
convey that the product or package has specific and‘far-reaching
envirpnmentai berefits. As explained in the Commission’s Ad
substantiation Statement, every express and material, implied
claim that the general assertion conveys to reascnable consumers
abbut‘an'objective quality, feature or attribute of a product
must be substantiated. lUnless this substantiation duty can be
met, broad environmental clainms should either be avoided or
qualified,'as necessary, to prevent deception about the specific

nature of the environmental benefit being asserted.

2" These guides do not address claims based on a wlifecycle®
theory of environmental benefit. Such analyses are still in
their infancy and thus the Commission lacks sufficient
{nformation on which to base guidance at this time.
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Example 1: A brand name like "Eco-Safe" would be
deceptive if, in the context of the product so named,_it leads
consumers to believe that the product has environmental benefits
which cannot be substantiated by the manufacturer. The claim
would not be deceptive if "Eco-Safe" were followed by clear and
prominent qualifying language limiting the safety representation
to a particular product attribute for which it could be

substantiated, and provided that no other deceptive implications

were created by the context.

Example 2: A product wrapper is printed with the claim
"Environmentally Friendly." Textual comments on the wrapper
explain that the wrapper is "Environmentally Friendly because it
was not chlorine bleached, a process that has been shown to
create harmful substances." The wrapper was, in fact, not
bleached with chldrine. However, the production of the wrapper
now creates and releases to the environment significant
quantities of other harmful substances. Since consumers are
likely to interpret the "Environmentally Friendly" claim, in
combination with the textual explanation, to mean that no
significant harmful substances are currently released to the

environment, the "Environmentally Friendly" claim would be

deceptive,

Example 3: A pump spray product is labeled "environmentally

safe."™ Most of the product’s active ingredients consist of
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volatile organic compounds (VOCs) that may cause smog by
contributing to ground-level ozone formation. The claim is
deceptive because, absent further qualification, it is likely to

convey to consumers that use of the product will not result in

air pollution or other harm to the environment.

2. Dagradablejsiodegfadable/Photodegradhble: It is
deceptive to misrepresent, directly or by implication, that a
product or package is degradable, biodegradable or
photodegradable.' Aﬁ unqualified claim that a product or package
is degradable, biodegradable or photodegradable should be

substantiated by competent and reliable scientific evidence that
the entire product or package will completely break down and
return to nature, j.e., deCompose into elements found in nature

within a reasonably short pericd of time after customary

disposél.

Claims of degradability, biodegradahility or
photodegradability should be qualified to the extent necessary to
avoid consumer deception about: (a2) the product or package’s
ability to degrade in the environment where it iS'custémarily.

disposed; and (b) the rate and extent of degrﬁdation.
Example 1: A trash bag is marketed as "degradable,"

with no qualification or other disclesure. The marketer relies

on soil burial tests to show that the product will decompose in
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the presence of water and oxygen. The trash bags are customarily
disposed of in incineration facilities or atlsanitary landfills
that are managéd in a way that inhibits degradation bf minimizing
moisture and oxygen. Degradation will be irrelevant for those
trash bags that are incinerated and, for those disposed of in
landfills, the marketer does not possess adeguate substantiation
that the bags will degrade in a reas&nably short period of time

in_é landfill. The claim is therefore deceptive.

Example 2: A commercial agricultural plastic mulch
film is advertised as 'Photodégradable" and qualified with the
phrase, "Will break down into small pieces if left uncovered in
sunlight." The claim is supported by competent and reliable
scientific evidence that the product will break down in a
reasonably short period of time after being exposed to sunlight
.and into.sufficiently small pieces to become part of the soil.
The qualified claim is not deceptive. Because the claim is
gualified to indicate the limited extent of breakdown, the
advertiser need not meet the elements for an unqualified
photodegradable claim, j.e,, that the produCt will not only hreak

down, but also will decompose into elements found in nature.

Example 3: A soap or shampoo product is advertised as
"biodegradable," with no qualification or other disclosure. The
manufacturer has competent and reliable scientific gvidence

demonstrating that the product, which is customarily disposed of
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in sewage systems, will break down and decompose into elemeﬁts

found in nature in a short period of time. The claim is not

deceptive.

3. Compostable: It is deceptive to misrepresent, directly
or by implication, that a preduct or package is compostable. An
unqualified claim that a product or package is compostable should
be substantiated by competent and reliable scientific evidence
that all the materials in the product or package will break down
into{ or otherwise become part of, usable compost (e.dq., $0il-
conditioning material, mulch) in a safe and timely manner in an

appropriate composting program or facility, or in a home compost

pile or device.

Claims of cempostability should be qualified to the extent
necessary to avoid consumer deception. An unqualified claim may
be deceptive: (1) if sunicipal composting facilities are not
available to a substantial nﬁjofity of cznsumers or communities
where the package is sold; (2) if the claim misleads consumers
about the environmental benefit ﬁrovided when the product is
disposed of in a landfill; or (3) if consumers misunderstand the
claim to mean that the package can be safely composted in their

home compost pile or device, when in fact it cannot.

Example 1: A manufacturer indicates that its

unbleached coffee filter is compostable. The unqualified claim
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is not deceptive provided the manufacturer can substantiate that
the filter can be converted safely to usable compost in a timely
manner in a home compost pile or device, as well as in an

appropriate composting program or facility.

Example 2: A lawn and‘leaf bag is iabeled as
"cbmpostable-in ca1ifornia Municipai Yard Waste cdmposting
Facilities.® The baglcontains toxic iﬁgxedients that are
released into the compost material as the bag breaks down.l The

claim is deceptive if the presence of these toxic ingredients

prevents the compost from being usable.

Example 3: A‘manufacturer indicates that its paper
plate is suitable for.home coﬁﬁostiné. If the manufactgrer
possesseé substantiation for claiming fhat ﬁhe paper piate can be
converted safely to usable compost in.a hoﬁe compost pile or
device, this claim is not deceptive even if no municipal

composting facilities exist.

Example 4: A manufacturer makes an unqualified claim
that its package is compostable. Althduéh municipai composting
facilities exist whére the product is scld, the package will not
break down into usable.compost in a home'compost pile or device.
To avoid deception, the manufactu:ér should disclose that the

packagye is not suitable for home composting.
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Example S5: A nationally marketed lawn and'leaf bag is
labeled "compostable."™ Also printed on the bag is a disclosure
that the bag is not designed for use in home compost éiles. The
bags are in fact compested in municipal yard waste composting
programs in many communities around the 6ountry, but such
programs are not available to a substantial majority of consuﬁers
where the bag is sold. The claim is deceptive since reasonable
consumers living in areas not served by municipal yard waste
programs may understand the reference to mean that composting
facilities accepting the bags are available in their area. To
avoid deception, the claim should bé qualified to indicate the
limited availability of such programs, for example, by stating,
"Appropriate facilities may not exist in your area." Other
examples 6f adequate qualification of the claim include
providing the approximate percentage of communities or the

population for which such programs are available.

Example 6: A manufacturer sells ; disposable diaper
that bears the legend, "This diaper can be composted where
municipal solid waste composting facilities exist. There are
currently [X number of] municipal solid waste composting
facilities across the country." The claim is not deceptive,
assuming that composting facilities are available as claimed and
the manufacturer can substantiate tﬁat the diaper can be

converted safely to usable compost in municipal solid waste

composting facilities,
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Example 7: A hanufacfurer markets yard waste bags only
to consumers residing in particular geographic areas served by
| county yard waste composting programs. The bégs meét
specifications for.these pfograms and are labeled, “COmpogtable
Yard Waste Bag for County Compoéting Programs.®” The claim is not
deceptive. Because the bags are compostable where they are sold,

no qualification is required to indicate the limited availability

of composting facilities.

4. hecyclable: It is deceptive to misrepfesent, ditectly
or by implication, thﬁt a‘product or package is recYciable. A
product or backaqe should not be marketed as recyclable unless it
can be coilected, separated or otherwise recovéred from the solid
waste stream for use in the form of raw materials in the
manufacture or assembly of a new package or product. Ungqualified
claims of recyclability for a product or package may be made if
the entire product or packége, excluding minor incideﬁtal
components, is recydlable. For products or pﬁckages that are
made of both recyclﬁble'and non-recyclable components, the
recyclable claim should be adequately qualified to avoid consumer

deception about which portions or components of the product or

package are recyclable.

Claims of recyclability should be gualified to the extent
necessary to avoid consumer deception about any limited

availability of recycling programs and collection sites. If an
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incidental component significantly limits the ability to recycle
the product, the claim would be deceptive. A product or package
that is made from recyciable materiai, but, because of its shape,
size or some other attribute, is not accepted in recycling

programs for such material, shbuld not be marketed as recyclable.

Example 1? A packaged product is labeled with an
unqualified claim, *"recyclable.® It is unclear from the type of
product and other context whether the claim refers to the product
or its package. The unqualified claim is. likely to convey to
reasonable consumers that all of both the product and its
packaging that remain after normal use of the product, except for
minor, incidental components, can be recycled. Unless each such

message can be substantiated, the clain should be qualified to

indicate what portions are recyclable.

Example 2: A pléstic package is labeled on the bottom
with the Society of the‘Plastics Industry (SPI) code, consisting
of a design of arrows in a triangular shape containing a number
and abbreviation identifying the component plastic resin.
Without more, the use of the SPI symbol (or similar industry
codes) on the bottom of the package, or in a similarly |

inconspicuous location, does not constitute a claim of

recyclability.
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Example 3: A container can be burned in incinerator
facilities to produce heat and power. It cannot, however, be
recycled into new products or packaging. Any claim that the

container is recyclable would be deceptive.

Example 4: A nationally marketed bottle bears the
unqualified statement that it is "recyclabie.“ Collection sites
for recycling the material in question are not available-to‘a
substantial majofity of consumers or communities, although |
collection sites“a:e eatabliéhed in a significant percentagé of
communities or available to a significant percentage of the
populatiocn. The ungqualified claim is deceptive since, unless
evidence shows otherwise, reasonable consumers living in
communities not served by programs may conclude that recycling
programs for the material are available in their area. To avoid
deception, the claim should be qualified to indicate the limited
availability of programs, for example, by stating, "Check to see
if recycling facilities exist in your area." Other examples of

adequate qualifications of the claim include providing the

approximate percentage of communities or the population to whom

programs are available.

Example 5: A soda bottle is marketed nationally and
labeled, "Recyclable where facilities exist." Recyecling programs
for material of this type and size are available in a significant

percentage of communities or to a significant percentage of the
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population, but are not available to a substantial majority of
consumers. The claim is deceptive since, unless evidence shows
otherwise, reasonable cdnsumers living in communities not served
by programs may understand this phrase to mean that programs are
available in their area. To avoid deception, the claim should be
further qualified to indicate the limited'availabiliﬁy of
programs, for example, by using any of the approaches set forth

in Example 4 above.

Example 6: A plastic detergent bottle is marketed as
follows: "Recyclable in the few communities with facilities for
colored HDPE bottles."™ Collection sites for recycling the
container have been established in a half-dozen major
metropolitan'areas. This disclosure illustrates one approach teo
gualifying a blaim adequnteiy to prevent deception about the
limited'availability of recycling programs where collection
facilities are not established in a significant percentage of
communities or available to a significant percentage of the
population. Other examples of adequate qualification of the
claim include providing the number of communities with programs,
or the percentage of communities or the population to which

programs are available.

Example 7: A label claims that the package "includes
some recyclable material.® The package is composed of four

layers of different materials, bonded together. One of the
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layers is made from the recyclable material, but the others are
not. While programs for recycling this type of material are
available to a substantial majority of consumers, only_a few of
those programs have the capability to separate out the recyclable
layer. Even though it is technologically possible to separate
the layers, the claim is not adequately qualified to avoid
consumer deception.. An appropriately qualified claim would be,
"includes material recyclable in the few communities that collect
multi-layer products." Other examples of adequate qualification
of the claim include providing the number of communities with

programs, or the percentage of communities or the population to

which_programs are available.

| Example 8: A product is marketed as having a
"recyclable" container. The product is distributed and
advertised only in Missouri. Collection sites for recycling the
container are available to a substantial majority of Missouri
residents, but are not yet available nationaliy. Because
programs are generally available where the product is marketed,

the unqualified claim does not deceive consumers about the

limited availability of recycling programs.

S. Recycled Content: A recycled content claim nay be made
only'for materials that have been recovered or otherwise diverted

from the solid waste stream, either during the manufacturing
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process (pre-consumer), or after consumer use (post-consumer).

To the extent the source of recycled content includes pre-
consumer material, the ﬁénufacturer or advertiser must have
substantiation for concluding that the pre-consumer material
would otherwise have entered the solid waste stream. 1In
asserting a recycled content claim, distinctions may be made
between pre-consumer and post-consumer materials. Where such
distinctions are assertsd, any express or implied claim about the

specific pre-consumer or post-consumer content of a product or

package must be substantiated.

It is deceptive to misrepresent, directly or by implicatien,
that a product or package is made of recycled material.
Unqualified claims of recycled content may be made only if the
entire product or package, excluding minor, incidental
‘components, is made from recycled material. For products or
packages that are only partially made of recycled material, a
recycled claim should be adequately qualified to avoid consumer
deception about the amount, by weight, of recycled content in the

finished product or package.

Example 1: A manufacturer routinely collects spilled
raw material and scraps from trimming finished products. After a
minimal amount of reprocessing, the manufacturer combines the
spills and scraps with virgin material for use in further
production of the same product. A claim that the product
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contains recycled material is deceptive since the spills and
scraps to which the claim refers are normally reused by industry
within the original manﬁfacturing process, and would not normally

have entered the ﬁaste stream.

Example 2: A manufacturer purchases material from a
firm that collects discarded material from other manufacturers
and resells it. All of the material was diverted from the solid
waste stream and is not normally reused by industry within the
original manufacturing process. The manufacturer includes the
weight of this material in its calculations of the recycled
content of its products. A claim of recycled content based ‘sn
this calculation is not teceptive because, abéent the purchase

and reuse of this material, it would have entered the waste

stream,

Example 3: A greeting card is coﬁposed 30% by weight
of paper collected from consumers after use of a paper product,
and 20% by weight of paper fhat was generated after completion of
the paper-making process, diverted from the solid waste strean,
and otherwise would not normally have been reused in the original
manufacturing process. The marketer of the card may claim either
that the product “"contains 50% recycled materjal,® or may
identify the specific pre-consumer and/or post-consuner content
by stating, for example, that the product "contains 50% total

recycled material, 30% of which is post-consumer material."
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Example 4: A package with 20% recycled content by
weight is labeled as containing "20% recycled paper." Some of
the recycled content was composed of material collected from
consumers after use of the original product. The rest was

composed of overrun newspaper stock never sold to customers. The

claim is not deceptive.

Exanmple S: A product in a multi-component package,
such as a paperboard box in a shrink-wrapped plastic cover,
indicates that it has recycled packaging. The paperboard box is
made entirely of recycled material, but the plastic cover is not.
The claim is deceptive since, without qualification, it suggests
that both components are recycled. A claim limited to the

paperboard box would not be deceptive.

Example 6: A package is made from layers of foil,
plastic, and paper laminated together, although the layers are
indistinguishable to consumers. The label ﬁlaims that "one of
the three layers of this package is made of recycled plastic."
The plastic layer is made entirely of recycled plastic. The.
claim is not deceptive provided the recycled plastic layer

constitutes a significant componeht of the entire package.

Example 7: A paper product is labeled as containing

"100% recycled fiber." The claim is not deceptive if the
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advertiser can substantiate the conclusion that 100% by weight of

the fiber in the finished product is recycled.

Example 8: A frozen dinner is marketed in a package
composed of a cardboard box over a plastic tray. The package
bears the legehd, "package made from 30% recycled material."

Each packaging component amounts to one-half the weight of the
total package; The box is 20% recycled content by weight, while
the plastic tray is 40% recycled content by weight. The clain is

not deceﬁtive, since the average amount of recycled material is

30*.

Example 9: A paper greeting card is labeled as
containing 50% by weight recycled content. ‘The seller purchases
paper stock from several sources and the amount of recycled
material in the stock provided by each source varies. Becaﬁse
the 50% figure is based on the annual weighted average of
recycled material purchaséd from the sources after accounting for

fiber loss during the production process, the claim is

permissible.

6. Source Reduction: It is deceptive'to‘misrepresent,
directly or by implication, that a product or package has been
reduced or is lower in weight, volume or toxicity. Source

reduction claims should be qualified to the extent necessary to
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aveid consumer deception about the amount of the source reduction

and about the basis for any comparison asserted.

Example 1: An ad claims that sclid waste creafed by
disposal of the advertiser’s packaging is "now 10% less than our
previous package."  The claim is not deceptive if the advertiser
has substantiation that shows that disposal of the current
package contributes 10% less waste by weight or velume to the

solid waste stream when compared with the immediately preceding

version of the package.

Example 2: An advertiser notes that disposal of its
product'generates "10% less waste." The claim is ambiguous.
Depending on contextual factors, it cou1d be a comparison either
to the immediately preceding preoduct or to a competitor’s
producé. The "10% less waste" reference is deceptive unless the -
seller clarifies which comparison is intended and substantiates

that comparison, or substantiates both possible interpretations

of the claim.

7. Rerfillable: It is déceptive to misrepresent, directly
or by implication, that a package is reriliable. An unqualified
r;fillable claim should not be asserted unless a system is
provided for: (1) the collection and return of the package for
refill; or (2) the later refill of the package by consumers with

product subsequéntly sold in another package. A package should
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not be marketed with an unqualified refillable claim, if it is up

to the consumer to find new ways to refill the package.

Example 1: A container is labeled “refillablelx
times.” The manufacturer has ﬁhe cap#bility to refill returned
containers and can show that the container will withstand being
refilled at least x times. The manufacturer, however, has
established no collection program. The unqualified claim is
deceptive because there is no means for collection and return of

the container to the manufacturer for refill.

Example 2: A bottle of fabric softener states that' it
is in a "handy refiilable containér." The manufacturer also
sells a large-sized container that indic#teg that the consumer is
expected to use it to refili the smaller container. The
manufacturer sells the large-sized container in the same market
areas where it sells the small container. The clgim is not
deceptive because there isla means for consumers to refill the

smaller container from larger containers of the same product.

8. Ozone Safe and Ozone Friendly: It is deceptive to
misrepresént, directly or by implication, that a product is safe
for or "friendly” to the ozone layer. A Qlaim that a product
does not harm thé ozone layer is deceptive if the product

contains an ozone-depleting substance.
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Example 1l: A product is labeled "ozone friendly." The
claim is deceptive if the product contains any ozone-depleting
substance, including those substances listed as c1ass'I or Class
II chemicals in Title VI of the Clean Air Act Amendments of 1§90,
Pub. L. No. 101-549, or others subsegquently designated by EPA as
ozone-depleting substances. Class I chemicals currently listed
in Title VI are chlorofluorocarbens (CFCs), halons, carbon
tetrachloride and 1,1,1-£richloroethane. Class II chemicals

currently listed in Title VI are hydrochlorofluorocarbons

. (HCFCs).

Example 2: The seller of an aerosol product makes an
unqualified claim that its product "Contains no CFCs." Aithough
the product does not contain CF¢s, it does contain HCFC-22,
another ozone depleting ingredient. Because the claim-"CQntains
no CFCs" may imply to reasonable conéumers that the product does

not harm the ozone layer, the claim is deceptive.

Example 3: A product is labeled "This product is 95%
less damaging to the ozone layer than past formulations that
-contained CFCs." The manufacturer has substituted HCFCs for CFC-
12, and can substantiate that this substitution will result in
95% less ozone depletion. The qualified comparative claim is not

likely to be deceptive.
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1992 North American Conference on Industrial Recycling and Waste Exchange

REPLACING VIRGIN FEEDSTOCK WITH INDUSTRIAL BY-PRODUCTS

~Randall Andrews

Industrial and Agricultural Chemicals, Ine., is a company
which is primarily involved 1n the fertilizer trace element busi-
ness. Our business includes the manufacturing of products con-
taining Boron, Copper, Iron, Manganesé and Zinec. .

IAC accepts sludges, dust collector products, and items such
as spent catalysts--all containing metallic oxides. TAC can dry
sludges. IAC can separate different sized particles by screening.
IAC possesées several different grinding devices that grind products
from 1l foot in dlameter to less than 200 mesh. IAC also uses dry
and liquid blenders. IAC cannot réceive HaZardous wastes. ;IAC
makes products from by-products.

Our company has been most successful at working with numer-
ous companies to create products we can use. Mdst of these are
metalllc hydroxides. Instead of shippiﬁg away'Copper Chloridé or

| Zinc Chloride, we have companies neutralize these by-products. The
product then manufactured 1s shipped to us to'be'dried, grdund and
then blended into a fertilizer product.

There are two ways to channel by-products into the fertiiizer
area. One method is by direct substitution of produced materials.
One example of‘this is where dust collector materials'contain con-
centrations of the preViously mentioned metals. There is no work
that is reQuired on this type of by-product. Another method is to
have the generator perform some work on the by-product. This might
Include drying or possibly concentrating the product by evaporation
of water. It might mean a change in the storage method of the by-
product to effect cheaper transportation. Another way in which a
change might occur could be a process change. As an example, a
Copper and Nickel plating manufacturer was puttiné all of thelir
sludge through a filter press and dryer. Our company did not want
the Nickel, but did want the Copper. They 1installed storage tanks
and separated the Copper and Nickel streams by storilng and then
campaignling the filter press and dryer. Now they do create a
hazardous waste and a nonhazardous by-product. The hazardous waste
has a higher Nickel content while the nonhazardous by-product has
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a higher Copper content. Since the FO06 hazardous waste has a
higher Nickel content, it 1s cheaper than before to dispose of it.

Another area of change 1s the new plan for defining a hazar-
dous waste. These proposed regulations were promulgated in May
of 1992. These regulatlons are not even nearly final yet. It
is quite possible that some companies have materials which are
hazardous wastes at present, but 1f some of the impurities are
reduced, they may be downgraded to simply nonhazardous wastes.
Since they would no longer be hazardous, any company in the fert-
1lizer trace element buslness could process them. In the past,
our company has been contacted by numerous companles who have the
types of materlials we need. The only problem was that because of
the process, the product was classifled as F006. There were no
hazardous constituents. However, because of the cost and time
constraints, almost no one wished to go through the dellsting
procedure. If the new regulation 1s enacted in the promulgated
form, a delistihg wlll be much easler.

In summary, I would say to all to stop thinking of wastes
and try to conslder everything that'is produced as a product.
Obviously, some products are more difflicult and require more skilll
to market than other products. This 1s a challenge that can be
accomplished. '



Thomas MacDonald

Digital Equipment Corporation
111 Powdermill Road
Maynard, MA 01754

Digital Equipment Corporation
Waste Management Initiative

T.M.
9/9/92
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Thomas MacDonald

Digital Equipment Corporation
111 Powdermill Road
Maynard, MA 01754

Digital Equipment Corporation
Waste Management Opportunities

We are planning to reduce waste by 50% over the next five years through
the programs that | will cover in this presentation. Digital Equipment Corporation’s

Waste Management Program is worldwide in scdpe and integrated across

all functions.
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Thomas MacDonald
Digital Equipment Corporation

Digital‘ Eq't.'iip.‘r'ﬁesnf.‘Corb,oré,t,ibn: N
Waste Management Strategic Initiative

L
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Executive Committee

~ Source
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Recoverable
Solutions
6 R's

Total
Employee
Involvement in
All Functions
and Areas

T.M,
9/9/92
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Thomas MacDonald
Digital Equipment Corporation

Digital Equipment Corporation
Waste Management Initiative

The Corporéte Waste Management office was establiéhed on July 1988
with the appointment of John Caulfield as the director of the program reporting to John :
Sims, Sr. Vice President, who is a member of the Executive Committee. The objective
fof creating the Waste Management Program was to put in piéce strategic plans that
would change the behavior by shifting the focus from disposal to prefgrred Waste
Management systehs within the hierarchy, i.e. source reduction and recoverable
solutions, with the involvement of all employees pa'rticipatingacross all functions

and areas worldwide.
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Digital Equipment Corporatic_m o
Waste Management Strategic Initiative
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Thomas MacDonald
Digital Equipment Corporation

Focus

Our focus is directed in threa main strategic initiatives.
- Product Life-Cycle |

- External Business Ménagement

- Administration/()pet;ations

| will tatk in'more detail on the above during my presentation.
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Digital Equipment Corporation
Waste Management Strateguc Imtxatlve

Why Implement?

Key Factors
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zn,aaz,_.,(_m Training .
h N‘;‘s:
s Research and o
Davalopment
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Thomas MacDonald
Digital Equipment Corporation

Why implement?
The need and imponrtance to address and ghsWer WHY !MPLEMENT the
Corporate Waste Management program beyond yvhat is in p!ac:e today was a key
component. It would be the foundation and the j’ustification on which our plans
and strafegies would be built on. These four key factors are not in any order or

priority.
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Digital Equipment Corporation

Digital Equnpment Corporation
Waste Management Strateglc Initiative
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Thomas MacDonald
Digital Equipment Corporation

Key Factors

International Legislation - as an international corporation, Digital procures
materials, components, third party buy-outs, manufactures, sells and provides services
worldwide. Based on the fact that we are also distributing components from one part
of the world to another, legislation has an impact on our current and future business,

Customer Satlsfa(_:tion - our customers are requesting a more environ-
mentally friendly product. They are requesting information on the waste stream of the
components and materials contained within our products.

Competitlveness - there is no question we feel our program overall is a
cost avoidance/cost savings program. To date, we are proving that to be true.

Security/Business Controls - it is important for us as a corporation to en-
sure we are securing our assets from illegal diversion into the secondary market place.
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Digital Equipment Corporation

Digital Equipment Corporation \
Waste Management Strategic Initiative ..

Programs

| Why Implement?
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Corporate e
Direction -
Feedback
s Influence
Strategic J g Chanee

. Desugin for Sustainable
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Thomas MacDonald
Digital Equipment Corporation

Strategic Programs

These four key factors became a foundation for which we started to build
and develop our strategic plans. They influence our direction by putting in place the
following strategic programs. ' -

Design for Sustainable Development - uhder this program there are a
number of initiatives which support the elements of source reduction, disassembly,
recoverable solutions, and pre—lifé¥cycle assessment. | will talk ih more detail in the
presentation regarding this program. '

Packaging - Digital spends approximately $150M a year on packaging and
related costs. We have estabiished a goal to reduce this by $30 million over the next
three years by means of recycling, reuse and redesign of packaging. This will include
the interplant shipment of components, inbound shipments from our supply base and
outbound shipments to our customers.

CFCs - Digital has a goal to eliminate the use of CFCs in our manufactur-
ing processes by the year 1994. Based on our current status, we are on target to
achieve this goal. Later on in this presentation, | will mention some of the research
and processes that we have implemented to achieve this goal.
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Thomas MacDonald
Digital Equipment Corporation

Strategic Programs (continued)

Idle Asset Management - implemented for the purpose of putting in place
strategic programs that would improve our ability to redistribute assets from one or-
ganization in Digital to another. We have implemented such programs as the DIAL
program (Digital Internal Asset Listing). This past year DIAL redistributed approxi-
mately $70M within the ’corpo'ration.. We are also looking at areas to improve the final
- disposal of assets through sale, auction and other methods such as bartering, as well
as re\}iewing the security and policies. It is important that we ensure that we have
documented control, security and business policies to ensure there is no illegat diver-
sion into the secondary market place.

Energy - we have just reviewed this initiative to implement the reduction
and waste of energy while improving the quality in the process.

External Business Management - we have established an external
business management group with the emphasis on working‘ with our customers provid-
ing consultant services and waste management solutions. We are also looking at a
number of other external initiatives that are proprietary at this time.
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Digital Equipment Corporation
Waste Management Strategic Initiative
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Thomas MacDonald
Digital Equipment Corporation

Worldwide Infrastructure

Now that we have identified what the key factors are for implementing our
program, and what strategic programs are needed in support of those factors, the next
important step was to put in place an integration and lmplementation strategy across
all our worldwide infrastructure i in terms of organization. To do so, it was important to
identify respective managers in each of those diciplines. Working together as a two-
by-two team, corporate waste management and the worldwide organization, we began
to look at the tools and systems and training required to implement these programs.
The communications strategy and what research and development would be required.
Also, do these programs compliment those certain areas of the business also needed
to be reviewed and evaluated?. . |

The next tmportant phase was the actual transfer and |mplementat|on of
these vanous programs.. Although all' our programs are not, to this date, fully imple-
mented into the worldwide infrastructure, we are confident on the ones that we have
successfully transferred, that we have in place a good model for implementing our cur-
rent and future programs. It is also significant io point out the importance and key ele-
ment that our external supply base including our third party buy-out plays. It is impor-
tant to note that we have a two-way communication process from our worldwide infra-
structure back to our strategic programs. This is important not only in the areas | men-
tioned in regards to tools, systems, training and research and development but also
gaining a better understanding of worldwide legislation, understanding of our custom-
ers worldwide, understanding of security and business controls in those countries and
certainly feedback on imprbvement of the overall competitiveness.

No program would be a success if there was not a way to measure it. We
have established a process of reporting results on an ongoing basis and on a

formal quarterly time frame.
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Thomas MacDonald
Digital Equipment Corporation

Digital Equipment Corporation |

Waste Management Strategic Initiative

'Product Life Cycle Vision
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Thomas MacDonald
Digital Equipment Corporation

Product Life-Cycle Vision Initiative

This slide represents the extension of the Product Life-Cycle to include final

disposition and regeneration. A key factor for successful integration are the corporaté
functions listed in the model. Current programs which focus on the elements of design
for sustainable development, coupled with our future strategic direction, will ensure we

achieve our vision of the Product Life-Cycle Model.
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Digital Equipment Corporation
Waste Management Strategic Initiative
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Thomas MacDonald
Digital Equipment Corporation

Digital Equipment Corporation
Waste Management Strategic Initiative
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Thomas MacDonaid
Digital Equipment Corporation

Point Solutions (continued)

LNO3 Maintenance Kit Remanufactured - In keeping with the strategy of
managing the total life-cycle of products, one of Digital's. areas of focus is laser printer
supplies. A pilot program hés'been designed and implerﬁented. with customers internal
to the company for collecting the high volume LNO3 User Maintenance Kits. The kits
will then be remanufactured and reused which will eliminate up to 75 tons of waste

from entering the waste stream each year.

CFC Aqueous Cleaning - Digital perfected and patented a new cleaning
process that utilizes limited w_atgg;droplet size and unique angle of impingement for ef-
fectively cleaning rigid leaded suffﬁéé‘!mount compoheh{; The process referred to as
"micro-droplet” aqueous cleaning has been made available to users of CFCs world-
wide, without ahy charge as part of Digitai’s corporate commifrﬁ'ent to protect the

ozone fayer.

PWB Components - Early effbrts in New and Used Component Recycling
have focused on generic components derived from the disassembly of scrapped
printed circuit boards. Based on results of this pilot program, recycling of generic com-
ponents through secondary markets was iaentified as preferable to scrapping,
landfifling, or incineration. Another result of this program was development of a new,
environmentally efficient component removal machine. This machine is now in use at
the property disposition center, where Digital sorts, disassembles, and processes ma-
terials for disposition.
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Thomas MacDonald
Digital Equipment Corporation

Point Solutions

This slide addresses the implementation of point solutions.

CDROM Packaging Source Reduction - the Waste Management Packag-
ing Program emphasizes three main priorities. They are source reduction, reuse, and
recycling of packaging materials. The CDROM packaging highlighted on this slide is-a
good example of the highest program priority, source reduction. In this example, a
redesign of the p'rimary packaging for CDROM'’s (Compact Disc Read Only Memory)
resulted in a reduction in the volume of packaging materials used of 88%. Also, the
new package is made of paper products which are more readily recycled than the origi-
nal design made of a combination of plastics. Use of less packaging material and use
of packaging material which is more readily recycled are acknowledged as

advantageous by many of Digital's customers.

CRT Recycled - Partnering with Corning Asahi, Corning, New York, and
Envirocycle, Inc. from Endicott, New York, Digital has pioneered a process for cleaning
monochrome Cathode Ray Tubes (CRTs) and using the reclaimed glass for new appli-
cations. In parallel, a program for disassembly of the complete monitor by Envirocycle,
Inc. was developed. These processes will initially save 43% of Digital's hazardous

waste DISPOSAL and disassembly costs.
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Point Solutions (continued)

Plastic Recycled - With disposal costs for plastic on the rise and reuse op-
portunities limited by government regulation and material degradation, recycling is the
primary focus of an energetic research campaign. In a recent project with General
Electric Company, 68,000 pounds of plastic from computers that traded in or returned
to Digita!l were shipped to General Electric for processing. Approximately 30,000
pounds of the processed, recycled plastic was shipped to Nailite International of Miami,
qurida where it was molded into roof panels that were used to reroof two McDonald’s
restaurants. In addition, a new McDonald's restaurant in Pittsfield, Massachusetts re-

cently became the first McDonald’s to use recycled plastic for a new roof.
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Digital Equipmentl Corporation
Waste Management Strategic Initiative

Waste Management Makes
- Good Business Sense

Customers
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Thomas MacDonald
Digital Equipment Corporation

Waste Management Makes Good Business Sense

in this presentation, although _brief, | hope | have outlined why we believe
implemanting this program makes a significant impact fo the busihaés and the world
environnient. As sta'ted‘_aarlier, ou'r customers are requiring‘ and asking for more
environmentally. ffie;'ldlyproducts. We also.be.lieve we will .be design.ing and building
better quality products based Sn these initiatives. Our stockholders certainly want to
see improved bottom line results through the elimination of waste. Our employees
want to work for a company that is doing something for the environment and a com-
pany that values their inputs to achieve these results. Also the environment and the

community at large is a big benefactor based on the results of these programs.
Thank you,

Thomas MacDonald
Business Development Manager,
Strategic Waste Management
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MERCURY RECLAMATION AND RECYCLING FROM INDUSTRIAL MATERIALS
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Vicki G, Hart
Manager, Internal Operations/Sales
Mercury Refining Company, Inc.
at the

1992 North American Conference on Industrial Recycling
and Waste Exchange

The proper disposal of mercury bearing waste is a
growing problem for today's industry. As of May 1992,
mercury became subject to federal land disposal restrictions.
For the higher mercury subcategory specified'by the
restrictions, a special roasﬁing process known as retorting
is considered to be the Best Demonstrated Available
Technoleogy (BDAT). The retorting process reclaims the
mercury so it may be purified and recycled. Many mercury‘
bearing materials may be exempt from regulation as hazardous
waste if they are recycled in this way.
What is Mercury? |

Mercury is the only common métal that is a liguid at
room temperature. It has a low boiling point (673¢F) and a
very high density (113 lbs./gallon). 1Its unique physical and
thermal properties have found it many applications in
meésurement and control devices such as thermometers, relays
and switches. In nature it is rarely found in its liquid
state; rather, it is present in fhe ore cinnabar as mercuric
sulfide. A pupil of Aristotle outlined a procedure for the
recovery of mercury from cinnabar as early as 288 BC,1

‘Today, primary metallic mercury is recovered from the ore by

@ © 1992 Government Institutes, Ine.



‘roasting it in large iron retorts, very similar to the retort
process used for mercury reclamation. Today the chief
supplieré of primary mercury are Spain, Algeria, Turkey, the
former Soviet Union, the People’'s Republic of China, and
Mexico.
Methods for Mercury Recovery and Recycling

Mercury Refining Company, Inc. (MERECO) was founded in
1955 by M:. Leo Cohen, who is now known as one of thé
country's experts on mercury and mercury recovery. At that
time, MERECO primarily purchased spent mercuric oxide hearing
aid batteries from dealers across the country. As the
toxicity of mercury became known, our business began to
change. Users of mercury bearing materials began to look to
us for
a safe means of disposal. With the enactment of the Resource
Conservation_and Recovery Act (RCRA) in 197€, mercury bhecame
a regulated material, and facilities handling mercury were
required to obtain a permit from the EPA for those
activities. As a result, our business expanded to include
mercury recovery from all kinds of mercury containing and
contaminated materials, such as debris, thermometers, mercury

switches, and mercury compounds.

As mentioned earlier, mercury recovery is done in a special
oven call a "retort". Retorts have besn incorrectly
described by some as small scale incinerators. Retorts are

used in mercury mining operations to produce mercury from the



ore, cinnabar, which is actually mercuric sulfide, MERECO
operateé two gas fired Type D retorts, so called because they
look like a letter D lying on its flat side. These ovens aré
indirectly heated, which is the primary difference between a
retort and an incinerator. Burnigg fuel never comes into
contact with the materials in the retort, and rarely do the
materials in the retort actually burn. Combustion gasses are
exhausted Separately from the vapors inside the retorts.
Materials for reclamation are loaded into pans, which are
then placed in the retort, and heated to 1000-15000F,
an operating temperature much less than that of an
incinerator. Since mercu;f vaporizes about 670 degrees, it
is all that is needed to vaporize the mercury. It is then
condensed and collected, along with other materials that
volatilize at retorting temperatures. The mercury is
separatéd énd collected, and goes through tﬁo additional
purification processes before being sold to_users.as high
purity mercury.
Selid residuals left in the pPans are sent for stabilization,
if needed, and on to a hazardous waste 1andfili.
Commercially, mercury is sold as either "Prime Virgin"
or "Triple Distilled". Prime Virgin grade mercury is
normally not less than 99.9% pure, the puri;y‘of liquid
mercury obtained directly from cinnabar. Triple Bistilled
mercury is obtained by additional distillation and chemical
purification of prime virgin mercury. It ranges from 99.9%%

to 99.9999% purity.



Both Prime Virgin grade and triple distilled mercury
have numerous commercial applications. Prime virgin mercury
is commonly used in the production of mercury compounds, in
the chlorine-caustic soda industry, mining, and in the making
of pesticides and fungicides. Triple distilled mercury is
commonly used in mercury-in-glass devices (thermometers,
barometers, mercury switches), diffusion bumps, mercury-vapor
lamps, fluorescent tubes, dental émalgams and batteries.

When these or other mercury bearing haterials have
reached the end of their useful commercial lives, the mercury
may be reclaimed and reused. Mercury recyéling makes both
environmental and economic sense. For although there is not
an immediate shortage of primary mercury, world resources are
limited. The toxicity of mercury, and its ability to
biocaccumulate in the environment, dictate that it must be
handled properly. Certainly recycling is a better option
than permanent disposal, regardless of the quality of the
landfill or stabilization methods used.

Types of Materials

What, then, are potential materials for mercury
reclamation? Many common everyday items contain mercury. We
have already mentioned thermometers. Other common items are
the mercury wetted relay and various mercury switches.
Mercury is widely used in various types of éwitching devices
because of its excellent electrical conductivity. Being a
liquid, it is easily manipulated to connect two or more

electrodes to make or break an electrical circuit, as in the



case of the tilt switch, common in portable heaters and
washing machines. The largest application for the mercury
wetted relay is telecommunications. There are two types of
mercury wetted relay: the larger "plug-in" type and the
smaller "wired-in" type. When MERECO first began processing
the "plug-in" relays, the entire relay was put into the
retort, and the casing and other non-volatiles left behind
sent to hazardous waste landfill. Now, in the interest of
economics and waste minimumization, the relay is disassembled
in a special booth with vapor control. The aluminum and
coppetr are stripped off and sent for recycling, and only the
small mercury containing vial goes into the retort. This
Process allows over 90% of the relay to be recycled. We are
currently researching similar processes.for the smaller,
wired-in relays.

Another mercury bearing device.commonlﬁ used by utility
companies is the gas regulator found in or just outs;de many
homes with gas service. This round regulator can contain as |
much as 3 ounces of mercury. These types of rggulators are
being replaced by mercury-free regulators, and some gas
companies are generating as much as 100 units per month.
Again, the steel casing, after retorting, mercury-free and
can be sold as scrap. OQver 98% of the we;ght of a typical
gas regulator can be recycled.

One mercury-bearing item that is receiving & lot of
attention recently is the fluorescent tube. These gcntain

many materials. The glass tube itself can be made of lead



glass or soda-lime glass. The end assembly has three parts:
an aluminum base, a ccated tungsten filament; and glass
filament mounts. The tube is filled with either argon gas,
or a mixture of argon and krypton, under reduced pressure.
The white coating on the inside of the tube is called
phosphor powder and is 99% calcium phosphate. The phosphor
also contains a substance known as the activator. The
activator actually determines the final light color and may
be manganese, antimony, chlorine, fluorine, fin, yttrium or
titanium. The final ingredient in the fluorescent tube is
mercury. The mercury is bombarded with electrons from the
tilament, and produces ultravioclet energy that is absorbed by
the phosphor powder and converted to visible light,

The amount &f mercury in a fluorescent tube can vary greatly
as the exact quantity is not c¢rucial to the operation of the
light. The common 48" tube may contain as iittle as 15-20
milligrams of mercury, up to as much as 70 milligram and
more. When subjected to precise laborafory procedﬁres, all
fluorescent tubes will fail the TCLP toxicity characteristic
leaching test for mercury and therefore must be handled as
hazardous waste when disposed by a regulated generator. The
mercury in a fluorescent tube can be recovered by retorting
the crushed tube. We have not yet been successful in finding
a market for the clean giass; hcwéver Wwe are researching mew
processing techniques that may make the glass more
marketable. Other specialized lamps alsc contain mercury.

Among these are mercury vapor lamps, mercury-sodium lamps and
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some ultraviolet lamps.

Another common mercury containing item is a battery.
Common household batteries have contained mercury for many
yYears as a coating on the zinc electrode to prevent
outgassing and increase shelf life. In the past five years,
in response to environmental concerns, the battery industry
has reduced the amount of mercury in the common alkaline and
- carbon zinc batteries to well below 0.05% by weight. Other
battery types, however, contain much more mercury. The
mercuric oxide hearing aid battery, referred to at the
beginning ¢f the presentation, can contain as much as 35%
mercury by weight. Many states, .including New York, have
passed legislation banning the mercuric oxide battery from
consumer use by 1994. Because of its unique performance
properties, however, the mercuric oxide battery will continue
in industrial use.’ Many of its applicationé are military in
nature, but the mercuric oxide battery alsc has applications
in medical and other industrial uses. When subjected to the
temperatures in the retort, internal pressures cause the
battery actually to "vent” or open. The mercuric oxide is
thus exposed, and under retort conditions, breaks down to
give metallic mercury and oxygen. The battery casings are
currently sent to hazardous waste landfill,

A mere specialized mercury containing m%terial comes
from analytical testing labs. The Chemical Oxygen Demand, or
COD, test, measures the oxygen equivalent of o?ganic material

in a sample that can be oxidized by a strong oxidizing agent.
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1t is an important test for wastewater treatment plants. The
COD test reagent, which contains mercuric sulfate, can he
made in the lab, or is available in kit form from companies
like HACH and 0I. The ligquid remaining after the test is
complete can be processed for mercury recovery. The mercuty
is precipitated out of the solution, collected as a filter
cake, and then processed for mércury recovery in our retort
ovens. Other lab reagents that can be processed in this way
include Kjeldahl Nitrogen and Nessler's reagent.

Some of the more interesting mercury contaminated
materials have resulted from spill clean-up. At various
time, HERECO has processed pieces of a Boeing 727, the floor
of a tractor-trailer, several vacuum cleaners, and part of a
National Gallery of Art exhibit.

Economics

Bs in the case of most recycling today; mercury
reclamation and recycling isn't "free"”. In fact, the
economic value of the mercury recoveréd is only a fraction of
the costs to recover it. For example, recovery costs for a
full 55 gallon drum can range from as little as £900 to over
$3500., depending on the material to be processed. Large
units, like meters.and regulators, can run from $10 to over
$300.00 each.

‘Like many other metals, the value of mercury is
determined by a quoted market price. This market price is
quoted every Monday and is in terms of 76 pound "flasks".

For example, the mercury market price for the week of August



3, 1992 is $200/flask, or $2.63/1b. Since this guotation is
for prime virgin gradé mercury, the scrap price is
discounted. Currently, MERECO offers $150.00 under the
market quote for scrap mercury, whether szent to us as scrap
or recovered from waste materials. But the economics of
recycling go much deeper than out-of-pocket costs. There is
the avoided c¢ost of alternative dispbsal, if that is an’
option under the current land disposal restrictions in the
U.s. There is the further benefit of conserving limited
resources, and reusing rather than disposing of a hazardous
material. Further, removal of the mercury may make other
parts of the waste recyclable, as in the case of the relays-
and gas regulators. At MERECO, our motto is "Sensible
Solutions for Serious Prdblems".. We are committed to working
with our customers to find a solution to mefcury disposal
that makes both environmental and economic sense. Almost all
mercury bearing items can have the contained mercury
recycled. We urge you to explore all of the options for your

mercury bearing wastes.

1. McAuliffe, C,A., editor. The Chemistry Of Mercury,
London: Spottiswoode Ballantyne Press, 1977, 4.
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ABSTRACT

The problems of ozone layer depletion by refrigerants of the CFC type are discussed, with
specific reference to high efficiency adsorption of refrigerant gases using a proprietary zeolite
based adsorbent, Silicalite”. The develocpment of the Biue Bottle™ products and the pﬁncipie
characteristics of this new patent protectad technology, which faciltates zerg emission of CFCs
are described. 'I"he racycling process of the Blue Bottie™ cylinders to racover 100% of the
adsorbed CFCs is discussed, which has alsc been proven to be applicabie to a wide range of
refrigerants, including the new suﬁstlwtes. HCFCs and HFCs, which have less ozone depleting
activity and are considerably more expensive than CFCs. The principle applications and
commercial opporiunities for the Blue Bottie™ technology In the refrigeration, air conditioner and
manufacturing market segments is described.



BACKGROUND.

High altitude ozone forms a protective layer in the upper atmosphera that shields the ganth and
all its Inhabitants from the harmful effects of ultraviolet radiation from the sun. Excessive
exposure to ultraviolst rays is known to cause serious damage o living tissues, causing cancers,

suppressing the immuné system, and destroying agriculture and aquatic life.

Most of the ozone in the stratosphare is found in a layer-about 20 km thick, lying between 15 km
and 35 km with the heaviest concentration between 20 km and 30 km above the Earth's surface.
At these distances, the ozone is spread o thinly that the equivalent compressed to ground level
pressure would form a layer only 3 mm thick. Reduction in the ozone concentration results in less
ultraviolet being absorbed, and significantly greater effects from ultraviolet radiation are found on
earth from relatively small reductions in the prdtectiva vzone layer. Even & 1% reduction can
cause an equivalent drop in crop yield and a 4% increase in the incidence of skin cancers. Over
the past decade, there has been a measurable decrease in the czone layer, directly attributable
to destruction by chemical entities released into the atmosphers at ground levet frcm' man-made
sources.

Although some changes in the czone layer could be contributed by natural causes such as
changes in air currants and weather patterns, there is now no doubt that the major cause of the
tdestruction is caused by a family of synthetic man-made chemicals called chiorofluoracarbons,
alse known as CFCs.

Chlorofluorocarbons (CFCs) are a family of halogenated hydrocarbons used widely in industrial,
commercial and domestic siuations. They were first introduced In the 1930s as industrial
refrigerants, and became popular‘ fer a number of diverse applications due to their safety, stability
and non reactive properties (here at ground level). There are approximately 1 miltion tons of
CFCs consumad on & world wide basis annually, of which 80% is emitted into the atmosphere,

during leakage, routine servicing of equipment or-as part of normal manufagturing operations.

CFCs are extremely stable chemicals so that when they are released into the atmosphere they
reach the stratosphere by slowly drifting up from the lower layers of the troposphors. This upward
drift may take several years, during which time the CFC molecules remain in their naturai state.



Eventually, when these compounds reach the ozone layer, the infense ultraviolet radiation splits
the CFC moiecules releasing chiorine atoms which are extremely reactive, and in turn combine
with ozone molecules in a chain reaction. The final outcome of these reactions is that ozone is
destroyed and replaced by oxygen moleculss, and a free chlorine atom is stifl available to
continue the destructive process, The oxygen does not absorb the uitravialet rays, thus the net
affect is to permit mora harmful rays to penetrate through to the earth’s surface. Since the
chiorine atom persists, it is ba!ievgd that a singla chlorine atom may be able to destroy up to

100,000 ozone melecules during its reactive cycle.

The problem is further compounded by the fact that the CFCs are extremely stable, and may
continue to poliute the atmosphere for several decades without being degraded. Thus it is
probable that all the CFCs ever produced are still actively contributing 1o the environmental
problems, both by ozone destruction as described above, and as major contributors to the global

warming probiem.

Recognition of the sericusness of the threat to the ozone layer came at the International
Conferance heid in Montreal in September of 1987, The agreement, at that time signed by 24
nations, pledged to reduce the CFC emissions by 50% by 1999. This agreement bescame widely
accepted on a global basis and known as the Montreal Protocol. The United Nations has taken
over the organization and regular update of this agreement, which now has the cammitment of
some 70 nations, who have agreed to legislate to phase out the emission of CFCs by 1895, the
manufacture of CFCs by 1997, and the use in non-contained situations completely by 2000,

The response from both industry and the public sector has been extremely favourable, in many
instances individual companies have been very resourceful in finding alternatives and have
sug¢ecaeded in achieving the reduction goals well ahead of the mandated schedules. There has
been a strange marriage of industry and publicly ¢concerned organizations such as Greanpeace
stc. both recognizing the urgency and importance of the CFC phase out program, In many
instances, industrial users who have replaced CFCs in their manufacturing processes have
resulted in reducing their costs on a long term basis.



CFCs are however, extremely usefut chemicals having unique properties which are ideally suited
to the needs of the refrigeration industry and many other segments where it will prove very

difficult to find alternatives having similar properties.

Let us not forget that any uncontrolied phase out of CFCs would have a dramatic and severe
effect on all our lives, since we rely on refrigeration particularly to maintain one of the
carnarstones of our standard of living, speciﬁcally'in the health care sector and for praservation
and transport of fresh food. Air canditioners in cars, which arguably represent the "luxury' end of
the market, actually account for fully half of tha. emissions of CFCs from the refrigeration sector
in North America. Aithough application of CFC type chemicals in applications such as foam
production and as a propeliant for asrosols either has been or will be compistely replaced within
a reiatively short time, the need for refrigerants in existing refrigerators and air conditioning
equipment will remain canstant and the overall demand will actually increasé as devaloping
cbuntries improve their standards of living.

CFCs attractiveness has been due largely to their effectiveness ay voiatile, non-tuxic chemicals,
which are non-flammable and non-corrosive. Until their negative sffect on the ozone layer was
discovered, CFCs were considered to be cne of the best "environmentally friendly” chemicals In

comimon use.

it must also be remembered that the compulsery phase oht of CFCs will prove to be an extremaly
sxpensive process, since non of the substitute chemicals is a perfect match in terms of
properties, and there are significant prices to pay for replacing the chlorine atom in a CFC

molecule by hydrogen. The resufting chemical substitutes are generally much less efficient in

- terms of heat exchange capacity, are often far more toxic than their CFC equivalents, and have

a tendency to be far more flammable as the proportion of hydrogen in the molecula increases.

In all cases, the new substitutes, called HCFCs and HFCs, which have much less ozone
depleting acﬁvity than CFCs, cannct be used dir_ectiy in equipment designed for use with CFCs
without extensive modification. Retrefits are required to sustain higher operating pressures and
compression ratios, new lubricants must be found 10 be con'ipatibte with the new refrigerants and
new seals are required to prevent leaks of what is often a toxic’ chermical, so recently produced

on the market that the true 'properties’ and dangers o human health are as yet unknown.



The succaess of the implementation of the Montreal Protocol within the specified time limits
depends , to a large dégree, on the availability and use of efficisnt methods for containment and

recycling of CFCs.
Strategies outlined by the Montreal Protocol include:

1. Find and use substitute chemicals which have similar properies to CFCs which

do not have harmful effects on the czene layer wharever possible.
2. Eliminate the use of CFCs in all non-essential situations.

3 Improve methods of handling CFCs to ensure that emissions are eliminatéd and
the existing 'pool' is maintained indefinitely for the service of existing equipment.

The decision to phase out CFCs has been taken globally, and is keing impiemanted by all
developed countries ‘with the highesl possible priority. Engineers in the civilised world are
struggling to find innovative solutions to many of the technical probiems cutiined above, and have

produced several substitute chemicals having much less ozane depleting activity than CFCs.

These new chemicals, the HCFCs and HFCs, are far more expensive to produce than CFCs, and
will probably cost, to the consumer, some 8 or 10 times more than the §2-6 per b for CFCs

today.

1t is highly likaly that the legistation currantly being drafted in hundreds of municipalities, ragions,
counties and at federal leve! to implement the Montreal Protocol will include the provision that
it wilt be ilegal to wilfuily emit the HCFCs and HFCs, which will also be controlled by "The Clean
Air Act' o

One of the best strategies to adopt in order to control smissions of sl refrigerants will be to jnsist
that they are coflected during service or decammissioning of equipment, and recycled and
reprocessed to ‘close the foop' and maintain the quantity of available chemicals at a constant

level,



We would like to introduce you to a new technology called “the Blue Bottle”process” which is
being commercialised by Halozons Recycling inc. {a wholly owned subsidiary of Halozone

Technelogies Inc., which Is a publicly traded company).

The Blue Bottie” process

The Bive Bottle™ technology was developed at Linds Division of Union Carbide (Canada) and
licensed to Halozong in January 1992, The process was co-invented by the author, while she
was employed by Union Carbide as Manager, New Business Develapment of Linde. The
technology is patent pratected on a world-wide basis.

The technology ls centred on the capture and adsarptian of CFCs ahd the CFC substitutes,
HCFCs and HFCs onto a zeolite based molecular sieve. Each gram of the sieve matrix has
biltions of microscopic pores all having consistent dimensions and arranged to selectively permit
the adsorption into the crystal only those molecules huving precisely the correct size and
molecutar 'shape'. Thus the CFCs are selectively adsorbed in high concentration while tha other

chemicals present, such as water and air, will pass though and are not adsorbed by the matrix.

This special zeolite is called Shicalite®, produced by UOP, which is a joint venture campany
established by Union Carbide and Allied Chemical and is proprietary tc the Blue Bottle™ process
for the capture and recovery of halogenated hydrocarbons.

The molecular sieve Is used to selectively remove CFCs and their substitutes from refrigerators
and air conditioners during service or decomemissioning. The crystals of the molecular siave are
commercially available in peliet form, which are packed into @ sealed Biue Bottle™cylinder like the
on& you can sse, which is produced with standard fittings to be used directly for service of
refrigeratcrs or air conditioners. !nstead of venting the refrigerant gas to the atmosphere, the
service technician can now sxhaust all the volatile vapours through the Blue Bottle™cylinder, and
be confident that non of the polluting, ozone-depleting gases are escaping inte the atmosphere,
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A very practical benefit of the Biue Bottle™ process is its ease of use, and the safety aspact is
also of prime importance, since the CFC gas is collected at atmospheric preésure. Thus many
of the dangers of handling CFCs and their substitutes using pressurised cylinders are avoided
by using the Blue Bottle™ cylinders.

Collection of refrigerant gases using this technique has also been demonstrated to achieve zero
emission, whan used under the corract working conditions. This is the only processﬂ that can
guarantee 100% capture efficiency, thus eﬂéctivaty 'closing the loor’ to completely contain the
refrigarants, which is'one of the major strategies of the Montreai Protocot.

The Blue Bottle™ process aiso Inciudes a recycling operation, which Involves desorblng the CFC
from the adsorbent matrix in the cylinder. This is achieved using an inert gas to purge the
chemical from the cylinder under carefully controlled conditions, which are optimisad to facilitate
compiete removal of adsorbed gas without any themal decomposition of the target hydrocarban,
Once all of the adsorbed gas has been swept off the matrix, the adsorbent has been regenerated
and is ready for use again. '

The purge gas containing the desorbed CFC is directed to a high efficiency condenser, which
liquifias the hydrocarbon and releases it from the carrier gas , which is rbcyclcd back into the
systom to he used to purge more cylinders. The liquified CFC is collectéd downstream, in a
highly purified state, suitable for direct reusa as a refrigerant without further processing, All
components of the process are recycled, and energy is the only commodity consumed during
the whole recovery and recycling process.

The efficlency of capture and recycling of differant rafrigerants was tested extensively during
research and development trials carried out at ORTECH International. The follewing CFCs,
HCFCs and HFCs were all found to have similar efficlsncies when tested with the Blus Bottle™
pf‘ocess; indicating that it will be extremely practical to use the Blue Bottls“cylinder for routine
service for all situations, now with CFCs and in the future, when most equipment uses exclusively
the new substitutes. '
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The purge gas containing the desorbed CFC is directed to a high efficiency condenser, which
liquifies tha hydrocarbon and releases it from the carrier gas , which is recycied back into the
system to be usad to purge mors gylinders. The quuiﬁed CFC is collected downstream, in a
highiy purified state, suitable for direct reuse as a refrigarant without further processing. All
components of the process are recycied, and energy is the only commodity consumed during
the whole recovery and recycling procass. |

The efficiency of cépture and recycling of different refrigergnts was tested extensively during
research and developraent triais .carried out at ORTECH Internationat. The foliowing CFCs,
HCFCs and HFCs were all found to have similar efficiencies when tested with the Blue Bottie™
process, indicating that it will be extremely practicai to use the Blue Boftia“cylinder for routine
service for all situations, now with CFCs and in the future, when most equipment uses exciusivaly
the new substitutes. '

The Biue Bottla™ recovery system was demonstrated to give 100% capture and recovery of all of
the following compounds: =~ ‘
CFC 11 CFC 12

CFC 113 HCFC 22
HFC 123 | HFC 1342

Adsorption capaéities for the varlous compounds was found to be between 3 to 5 g CFC/100g
of molecular sieve, depending.on tha specifics of the initiai concentration of refrigarant. All of the
refrigerants was demonstrated to be recovered with 100% efficiency, without thermal degradation
during the recycling process. |

One of the most significant discoveries was the applicability of the Blue Bottie™ process for
capturing CFCs from both concentrated and dilute situations, which in practice means ait
applications from domestic to commercial and industrial, Decommissioning of a amaii refrigerator
or domestic or car air conditioner, whers there will be a 100% concentration of refrigarant is
made much easier with a Blue Bottle “cylinder, and the routine capture of CFCs emitted in diluie



air streams during @ manufacturing pracess ¢an now be mace possible using a Biue Bottla™
process, where a complete capture and recovery process will be installed to purity gases
nomailly vented through an air scrubbor systems from an industriai site.

The CFC recovered from the decommissionlng of oid equipment will be required for many years
after the production of CFCs has ceased completely, since there will still be tens of millions of
refrigerators and other equipment dependent on CFCs for maintenance and repair, long into the
21 st century.

TARGET APPL|

Target markets for the Blue Bottie™ process are giobal and urgently in need of a product which
fils the gap not covered by existing technologies based on liquid transfer or mechanical
compression of refrigerant gases.

The market trends are moving simultanecusly in three directions, creating a rapidly changing
usage paftern of CFCs and related ‘ozone depisting' substances.

There is a changing pattem of use of refri.gefants in the refrigeration and gir conditioning market
during the paﬁod 1951 to 2005. Whiie the total volume of the refrigerants remains fairly constant,
with a shift from CFCs, to HCFCs, to HFCs the dallar value will inevitably increase due to the
higher price 01_' the substitutas and the added cost of pollution control procedures to ensure 2ero
emission.

The Blue Bottle products from Halozone will make their first significant market penetratxon in the
refrigeration and air conditioner market segments.



There are three distinct market targets within this segment, sach of which has clearly defined
needs which are not being fully met with existing products. The products and services from
Halozone will be complementary to other products availabie to these customers in this category
and will improve their performance to achieve zero emission capabilities without major capital
costs.

Primary customer groups for the Blue Bottle™ products will include: Service Technicians and
Contractors who service and decommission domestic refrigerators, Contractors and Engineers
who install, maintain and service commerclal size refrigeration and air conditioning systems, and
Service Centres for automobiles, iypically arganizations with national or international franchiﬁa
operations.

Halozone will alao supply custom designed recovery and recycling plants to contain and efiminate
emissions of CFCs in industrial manufacturing sites which use CFCs either in thair production
processes or as solvents or cleaning agents.

The Blue Bottle™ process wili provide ‘added value’ by facilitating implementétlon of zerc emission
strategieé 2t minimum cost and by supplying back to the market 100% of the captured CFCs (or
HCFC or HFC) in a ready-lo-use form, highly purified and free from contamination with, for
example, moisture oif or acid.

The Blue Bottle™ shouid become the method of cholce in small volume applications e.g. domestic
refrigerators and air conditioners, where the use of a vampire unit is not practical. in large
commercial scale applications, a larger version of the Biue Bottis™ will be used o capture
emissions during servicing where it Is common to purge equipment. it Is astimated that from
approximataly 15,000 cantrifugal air conditioner units used in Canada to cool office towers, thare
are probably over 500,000 ibs of CFCs vented to the atmosphere annually, with no good
methods available on the market (0 prevent or reduce emissions.



In cases where a vampire unit would normally be used tc transfer large quantities of CFCs, e.g.
during service or decommlssronmg ofa commercral freezer the Biue Bottle™ can be mcorporated
into the system to rmprove the efﬂcuency of the process to 100%, and guarantea zero emrssron
during service, as the Ieglsl.atwn will demand. |

It is planned to sell the use of tha Blue Botﬂe technology as e servrce chargmg for each time
it is used. In this way the costs of operatmg the dlstnbutron natwork for cylinders will be covered.
There will be a central recycling plant aervrng a region where cylinders which have baen ‘used’
(i.e. filed with CFC) will be pmceased to raccver the CFC and regenerate Blue Botﬂes ready
for reuse. The recovery process will generate proﬁl partly from the volume dependent service
costs and partly from the sale of recovered CFCs, ‘

The company will adopt a very progreasive axpansion policy to impiement‘use of the Blde Bottle"
technology on a global scale. This 'strateqy is driven as much by environmental consciousness
as the desure for commercial success. Thare is consrdarabie govemment support for the concept
of exporting cammercial development of this Canadlan tachnoiogy, espec:aliy since Canada has
taken a strong lead position in implementaﬂon of the Montreal Protacol.

Retrofit costs will amount to tens of biliions of dollars, e.g. there being somé 237 million automo-
biles currently using CFCs in their air conditioning systems, due for decommissioning or change
to non-CFC systems before 1997. A shortage of CFC will become acute after 1996 when
production and marketing will be aimost completely phased out in most countries.

The company intends to spaed up the rate of development of the product use on a global scale
by offering franchise cpportunities to potential partners who wish to operate their own recycling
plants using Halozone's Blue Bottle™ technology under license,



CONGLUSIONS

The patent protected Blue Bottle™ technology has been successfully proven to be a practical
solution for sarvice and dacommissioning‘ of refrigerators and air conditioners, in domestic,
commercial and industrial ssttings, and for use with CFCs and the new substitutes, HFCS and
HF Cs which have less ozone depleting activity. Capluring efficiency has been demonstrated to
achieve 100% with both concentrated and dilute samples of refrigerants. The unique aspect of
the refrigerant can be recovered in high purity with 100% yield with no degradation due to the
gentle conditions of the recovery procass. Commercial scale field trials are currently being
conducted togather with Sears and D'Arcy Sweeney (Trane Service Agency in Toronto, Ontario).
Full scale commercial operations are expected to start early in 1893,
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Section Five: Innovative New Technologies for Recycling

FIBREGLASS RECYCLING: ECOROMICS AND REALITY

Presented by Randy Bastarache
Vice President, Marketing
Phoenix Fibreglass Inc.

The following is an overview of the technology innovation of
Phoenix Fibreglass Inc., based in Oakville, Ontario, Canada.
Phoenix has developed the world’s most advanced fibreglass
recycling technology, and currently operates North America’ 8 first
commercial fibreglass recycling facility.

Like many of the organizations represented at this conference,
Phoenix Fibreglass is part of a new entrepreneurial wave of
companies developing and commercializing technologies that will
benefit the environment. But the reality is, saving the planet is
not the primary motivation of Phoenix or most other recycling
innovators. Our goal is to capitalize on this technological
innovation, recoup our R&D investment, and show a profit.

Most people are not aware that fibreglass products are increasingly
part of our lives at home, at work and on the road. The type of
fibreglass most.people visualize is the pink fluffy stuff which
insulates our homes. That is not the type of fibreglass that
Phoenix deals with. Insulation is in a completely different
product category. A

Copyright: Phoenix Fibreglass Inc., 1992, The author reserves all
proprietary rights, including copyright and patent right. This
manuscript cannot be reproduced in whole or part without the
written permission of Phoenix Fibreglass Inc.

v-24



Today fibreglasg compbunds are found in many transportation
vehicles. We all .know about Corvette bodies being made of
fibreglass, but did you know that_all types of components, from
bumper frames to engine parts are made of fibfeglass? Many people
are not aware that many sinks, bathtubs and Shbwer stalls are now
being made of fibreglass. And don’t forget corrosion equipment,
and a wide range of electrical and industrial comp@nents.

One of the'fibreglass products that many people are aware of is
boat hulls. Fibreglass boat hulls are the reason Phoenix
Fibreglass exists today, as this dogumént will explain.

The bottom line is that .fibregiass. is durable, flexible and
increasingly in demand by a wide range of manufacturing sectors.
And until Phoenix came along, none of it was recyclable.

In North Ameriéa, thé:market.for saturated polyestéf resin and
glass reinforcements (fibreglass) totals over 1.6 billion pounds.
Research indicates that about 10% of fibreglass used in
manufacturing ends up as scrap. And countless fibreglass iteﬁs end
up in landfill sites. We know that there are millions of pounds
of fibreglass being landfilled and we would like to reduce this
amount. | - |

Up until a few years ago, fibreglass waste was not an issue.
However,  governments have begun to ban certain materials from
landfills. Technically, fibreglass comes under the heading
"plastics” and it’s no secret that the public and legislators think
plastic is an environmental disgster. In modern landfills, it'just
sits there for centuries.
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So, as the public and governments got hot about plastics,
manufacturers began to feel the heat. And few industries are
feeling the heat like the automotive industry. The "Big Three"
spread the word to their parts suppliers -- "We want more
recyclable and recycled-content products."” This presented a
challenge to the fibreglass product suppliers to the automotive
industry in the U.S. who will be using about 550 million pounds of
fibreglass compounds a year by 1995. Phoenix is now helping these
manufacturers to meet the challenge and satisfy the demands of the
"Big Three." |

As the public and governments continue to demand that manufacturers
take "cradle to grave" responsibility for their products, other
fibreglass manufacturing sectors, in addition to the automotive
sector will, begin to look favourably at using recycled fibreglass.
But Phoenix can’t afford the luxury of waiting until these other
markets open up. 1Instead, the company is working to encourage
other manufacturing sectors to choose Phoenix Fibreglass for its
price and quality attributes -- not just‘because it is good for the
environment.

It is useful to examine the brief history of Phoenix and the
evolution of this recycling technology. Our origins have been
" popular with the media because it makes for a great human interest
story.

Back in 1990, the founder of Phoenix Fibreglass, Bryan Sims, was a
respected and innovative yacht designer. The trouble was, as the
recession kicked in, the first industry to feel the pinch was the
marine sector. Nobody had the money to buy luxury boats. 'So Bryan
set his sights on a new way to be his own boss. Noting all the old
boats in the yacht club yard, he wondered whether there would be
money in finding a way to recycle the hulls instead of just junking
them.
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Bryan certainly knew a lot about fibreglass from his boat design
experience. So he raised some investment capital and commissioned
ORTECH International of Mississauga, Ontario, to try out some
fibfeglass recycling possibilities. Bryan never set out to
revolutionize an industry or develop a technology with global
applications, but as luck would have it, that’s just what he did.

It’'s been less than two years since Bryan first started the lab
scale research, and only a year since Phoenix was formally
incorporated. 1In July of this year we opened the doors of North
America’s first commercial fibregiass recycling facility. Not only
do we have a technology unique on this continent, our fibreglass
recycling process is superior to any existing technology of its
kind on the glbbe. |

Once the lab-scale technology proved promising, Phoenix began the
process of pilot testing the technology, researching potential
markets, launching the technology to North America’s business and
trade media, ahd, of course, raising adequate start-up capital.
This 24-hour-a-day process is familiar to every environmental
technology entrepreneur. And now that we finally have a commercial
recycling facility up and running, the real work is just beginning.

Phoenix has developed a mechanical process that is capable of
separating the twe key components of fibreglass -- glass fibres and
plastic resin. Other companies or groups interested in fibreglass
recycling here in the U,S. and overseas have been focusing on ways
to grind everything up so that you were left with a filler product
-- kind of a powder that could be added‘to.the manufacturing
process. Some companies had also been 1odking into pyrolysis of
fibreglass waste to recover a type of filler by-product and oil.
But we rejected the direction of these technologies. We were
searching for a way to "close the recycling loop"” so that recycled
fibreglass could be used to replace some of the virgin fibreglass

used in manufacturing.



We have been successful in developing a process known as "fibre
separation technology"” that generates glass fibres as well as
fillers that perform as well -- or better -- than virgin fibreglass

in some manufacturing processes.

Our technology is clean. There are no toxic by-products produced.
No chemicals are used. And virtually all the waste shipped to
Phoenix’s Oakville facility can be recycled. However, all details
about how the technology works are proprietary as patents are
pending. Retaining a leadership position in the global marketplace
is important to Phoenix’s future success, and we take great pains
to avoid_giving hints away to our potential competitors.

It is well known that there is a long list of organizations with
recycling technologies that never got off the ground because they
were not economically-viable. Despite consumer and government
demand for "recycled-content” goods, manufacturers could not afford
to purchase recycled material that cost more than its virgin
equivalent. Phoenix is fortunate that it does not have that
problem, Our cost-effective recycling process allows us to sell
recycled fibreglass at prices equal to or lower than virgin
fibreglass in similar product categories. That means that
manufacturers could use our fibreglass to reduce their raw material’
costs., With so many manufacturers looking to cut their operating
costs, the price advantage of Phoenix’'s fibreglass has created

significant interest.

But the first question manufacturers ask once they hear about the
price advantage is "What kind of quality can I expect?". This
scepticism about quality is based on misconceptions left from the
legacy of some recycled products introduced into the marketplace
over the last decade. Recycled products are sometimes regarded as
inferior products -~ a perception that is generally false and
~damaging to many companies.



Phoenix is working hard.to prove that our products are quality
products. The unique properties of one of our recycled filler
products makes it better than competing virgin products. And it
costs less. Our glass fibres have been proven to match the
performance of virgin fibres in specific manufacturing processes
and no other company in today’s marketplace has the products which
we offer.

We back up our quality claims with strict quality control
procedures in the Phoenix recycling facility. At our on-site
laboratory, samples from each batch of recycled material are
carefully analyzed. The data from this lab analysis is submitted
to each buyer when their product order is filled.

The "quality" selling points are extremely critical to the long-
term success of our company. As we’ve criss-crossed this continent
talking to potential buyers, we’ve stressed these two points over
all others. As mentioned, not every manufacturer out there is
under pressure to introduce a recycled-content or recyclable
product. So we want them to purchase our material because of the
cost and guality advantage. And we hope that these manufacturers
discover that the environmental advantage gives them a marketing
edge in their competitive sector.

Our new recycling facility, just outside of Toronto, was designed
to serve Canadian fibreglass product manufacturers, and to some
extent, the U.S. fibreglass industry. We estimate that about 160
million pounds of fibreglass are used by manufacturers in Canada.
This includes a wide range of cured, unsaturated peolyester resin

with or without fibre reinforcements. Potentially, that means that
| there are about 16 million pounds of waste produced every year.
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If you gathered up 16 million pounds of waste fibreglass, you could
fill up an entire football field -- to a height equal to a ten
story building. The U.S. market for fibreglass is approximately
ten times greater than the Canadian market, so there is potentially
ten times more waste.

Many manufacturers will gladly ship their fibreglass waste to us,
With landfill tipping fees topping the $100 dollar mark in many
areas of Ontario, manufacturers will save by sending it to our
plant. But no matter how much waste we take in, process and sell
from our Oakville facility, we are left with a significant economic
reality: the estimated revenue from this single plant is not enough
to justify the research and development investment needed to bring
the technology from lab-scale to full commercialization.

We are certain that many technical innovators are in the same boat,
Technology development is costly. However, Phoenix has known from
the beginning that technology licensing and stratedgic alliances to
develop new manufacturing facilities are the keys to recouping the
R&D investment.

Now that we’ve got our plant doors open and production has begun,
we are already setting our sights to the next plant. Phoenix’s
next move will be to establish a recycling facility here in the
U.S., primarily to serve the fibreglass suppliers to the automotive
industry. In fact, a group of American fibreglass automotive
companies are already.shipping some of their waste to our Oakville
facility for processing and eventually the recycled waste will find
its way back into various new fibreglass automotive parts.

our internationai marketing efforts began earlier than expected.
Our original intent was to get our North American operations up and
running before targeting overseas markets. However, we quickly
found that the demand for recycled fibreglass in these foreign
markets exceeded existing North American demand.
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When we first made a publlc announcement to the press about our new
technology last November and started to make appearances at
industry conferences, we caught the attentlon of key flbreglass
recycling 1ndustry groups in Europe and South East Asia. We found
ourselves responding to phone and fax requests for more details
from all over the globe. We are beglnnlng to establish licensing
agreements and strateglc alllance arrangements that will enable
Phoenix to go 1nternat10nal

Within the next five Years; we congervatively estimate that there
could be half a dozen Phoenix recycling facilities around the
globe. The reality is, without the existence of global marketing
potential, Phoenix would not be here today. A one- -shot recycling
facility based in canada would have helped to reduce fibreglass
waste in local landfills, but it would not have been economically-
viable over the long run.

The critical challenge to our future success -- and a challenge
shared by all companies with new recycling 1nnovat10ns -- is market
development., It seems that some significant markets for recycled
fibreglass have developed in the automotive industry because of
public and government pressure. But we look forward to seeing a
wide range of products containing Phoenix fibreglass hit the market
over the next few years. .

one of the first companies to purchase recycled fibreglass from
Phoenix used it to manufacture large recycling "igloos" to collect
recyclable pop cans, bottles and newspaper in public outdoor areas.
Another company has recently produced a prototype of a bathroom
sink made from recycled fibreglass that has a striking -- and
highly marketable -~ appearance. Basically, we feel that the
"green" home of the future could include many recycled- -fibreglass
products from roofing tiles to shower stalls, and from electrical

components to outdoor patio furniture.
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Unfortunately, the yachting industry is still in a slump and is
expected to stay there for quite some time. So I can’t predict
whether we will ever set foot in a boat with a hull containing
Phoenix fibreglass. But that doesn’t mean that we can’'t fulfil our
company founder’s original intent of recycling scrap boat hulls
into other useful fibreglass items.

Phoenix is proud to have joined the ranks of'companies working hard
to bring a technological idea to the marketplace and succeed as a
viable business. We hope that our combined efforts bring all
companies involved economic success as they also benefit our
environment.

For more information, contact:

Phoenix Fibreglass Inc. .

364 Davis Road, Oakville, Ontario, Canada, L6J 2X1
Phone: (416)844-7678 Fax: (844)845-0778
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1992 North American Conference on Industrial Recycling and Waste Exchange

DAVE H HLLMAN MARKET PULP CONSULTANT - FIBER SEMINARS

4024 STATE STREET * ERIE, PA 16508 » (814) 866-1136 » FAX (814) 864-4739

RECLAIMING CELIULOSE: COVERCOMING THE OBSTACLES

1992 NORTH AMERICAN CONFERENCE ON
INDUSTRIAL RECYCLING AND WASTE EXCHANGE

September 9-10, 1992

This is not meant to be a philosophical discussion outlining why it should be
this Country's intention to reclaim more post-consumer cellulose fiber., The media,
Greenpeace., and, ow own environmental conscienceness has already established
that. The amount of solid weste generated each day has escalated each year, land-
fills are filling up and/or shutting down, and, investigations have shown that
the paper industry is the worst offender with statistics indicating that paper
and paperboard constitutes 40, 50 and even as high as 60% of the bulk in most
landfills, So....we need not dwell on these aspects! Rather, this presentation
will attempt to focus on:

(1) what factaxs have led to this situation, ,

(2) with what obstacles we're confronted in alleviating our present problems,

(3) what must change in order to bring about improvements, and,

(4) suggestions for implementing these changes. |

Before we begin to address these four areas, it should be pointed out that whatever
course of action is taken we should endeavor to avoid the problems which have
plagued the plastic, newsprint and glass sectors. We are all aware that the amount
of material collected has far exceeded demand. There simply does not exist enough
outlets to consume all the tons and tons of material being collected by a public
that desms it patriotic to deliver this 'material to a collection yard..... only
to be told (1) sorry...we don't want it, or {2} that, yes, it would be accepted
but would only be thrown onto a large pile in the middle of a field...which is,
in effect, another landfill! ‘

Tdeally speaking, the end-use application (demand} should first be developed.
Supply should be driven by demand, not visa-versa! Creating this ideal situation

would eliminate a multitude of problems,
@ © 1592 Government Institutes, Inc.
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With that as a background, let's get into the meat of the message.....

The American Paper Institute has set for itself a goal that 45% of all paper products

be recycled by 1995, By that time per capita consunption of paper/paperboard

will be approaching 800#/year. 45% of 800# means, in effect, a goal of reclaiming
and recycling 360#/year for every person in America. This goal will probably
be realized since we are currently reclaiming 42%. If this figure seems high

one need only to look at the two major components of this figure: (1) old news-
papers (ONP) and (2) old corrugated containers (OCC). Why have we been s0 success-
ful in reclaiming/recycling these two grades? A review of the key factors makes
the answer cbvious:

1. ONP and OCC are easily identifable and are not easily confused with other grades.

2. Every household and business has them and must dispose of them. Accumulating
them is convenient....they're flat, stackable and easily bundled.

3. Best of all, either the municipal garbage service will pick them up, or, at
worst, they can be easily transported to a nearby collection point. - '

4. But, the key ingredient that has made this work, is the paper industry's willing-
ness to make most (if not all) of the corrugating mediun (the inside fluted
part) out of OCC and to make newsprint (a relatively forgiving grade) out of
a high percentage of ONP. In both cases there was a definite demand.

Unfortunately, the "success story" ends here. Running a éistant third is paperboard
milk containers. Having to remove the plastic coating has made recycling more
difficult and has created the need for regional companies who have the technology
to routinely separate the plastic coating from the cellulose. The pulp is then
pressed to 50% moisture and sold as post-consumer recycled fiber....currently
at prices 33% HIGHER than top quality virgin pulp! The demand and technology
are in place, now segregation, collection and supply must catchl up.

The largest category as yet un-utilized is mixed office waste. The City of Boston,
for instance, generates over 800 tons every working day. Office waste is a highly
diverse coll;ection of predominently Kraft (sulphate) cooked and fully bleached
cellulose....with very little Unbleached, groundwood or heavily coated paper and
paperboard included in the mix, However, office waste does contain both white

and colored paper, lightly and heavily printed papers, FAX paper, copier paper,
carputer print-out, laser printed papers, envelopes and mailers, folding cartons,
packaging papers, etc, etc, etc. The problem confronting the paper industry
is in removing the Styrene Butadiene resin (SBR) from copier papers and the "ink"
fraom laser printed and desk-top publishing papers. These imagiﬁg compounds  do
not lend themselves to conventional deinking processes.
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Apart from Govermment, commercial, industrial and business offices' waste, the largest
source of higher quality waste paper is the home., Here you are apt to find a tremen-
dous variety of papers....ranging from a fully coated magazine like the Naticnal
Geographic, to envelopes, greeting cards, flyers, stationary, invoices, statements,
carbonless papers, frozen food containers, milk cartons, folding boxes (i.e. Avon),
FAX copies, white paper, colored paper, lightly and heavily printed papers..... all
made fram Kraft cocked pulps. Add to this the ubiquitous pile of newspapers and
old corrugated cartons, to be found in every home .and you have a mixture of chemically
coocked pulps, groundwood, bleached and unbleached, hardwoods and softwoods....as
well as clay, titanium chalk, starch, latex, etc. If anything could be described
as "a dog's breakfast" this would be it!

Can the Govermment mandate forced séparation of all these grades of paper? Or,
can our consciences ever become so overcane with guilt that everyone will want to
do it willingly? These are hard questions to answer. But, this much we know for
sure. If the public ¢an be convinced that they should segregate all their household
paper and paperboard grades, we mast then be prepared to assist them by making it
easy for them to choose into which category to put all the various papers. Recovering
waste paper from the hare raises these questions:
Is the homeowner/apartment dweller capable of:
1. developing a system of bins and containers ‘into which to place all the segregated
items, |
2. knowing into which bin/container each piece of paper is to go,
3. exercising the discipline to religiously separate each of the various categories?
This last item can became a major obstacle in getting the papermills to accept these
segregated papers. If different papers are carbined, the resuliting mixture must
then be categorized at the lowest level found in that mixture. For instance, mixing
25% groundwood with 75% of the highest quality Kraft-cooked pulp does not result
in a new "blended" grade, but rather, it now all becames mixed groundwood. .. .selling
for the groundwood price.
An additional problem arises when papers with wet strength (i.e. towelling), synthetic
coating binders ‘such as Polyvinyl Alcchol (some pressure sensitive release papers),
chalk-filled coated papers (Time-Life dull-coated coffee table books) or air-laid/
non-woven "papers"” containing synthetic fikers and non water'—soluable binders are
mixed with other papers going directly to the on-site 'deinking operation at a papermill.
These "contaminents" can wreak havoc with the stock prep systems and paper machines!
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Now, to quickly sumnarize what we've discussed up to this point:

1. With paper and paperboard constituting 40-50% of the solid waste in our landfills,
we cannot ignore the problem, neither can we eliminate these products fram our
econcny .

2. We have been successful in reclaiming and recycling old newspapers and old corrugat-
ed containers....so much so, in fact, that suply has far exceeded demand.

3. Post consurer wood-free (no groundwood) chemical pulp is in demand, but, supplies
are extremely limited. Govermment agencies and businesses have requested paper
suppliers to provide minimum and target amounts of recycled fiber in certain
paper grades. Paper companies, in response, have had three options:

a. carply with this request by paying .a premium for post-consumer reclaimed fiber
and passing this back to the buyer in the form of higher paper prices,
b. turn down the business,

c. lie to the custamer

4, Householders represent the largest un-utilized source of post-consumer waste
paper. However, each hare or apartment will have to segregate, save, accumilate
"and then deliver to a collection point all their discarded paper, paperboard,
cartons, etc. '

5. Carefully controlled and disciplined segregation is imperative since mixed papers
becare relegated to the lowest cammon denominator. Also, contaminating useable
mixtures with problem-causing papers will cause the paper mill a variety of problems.

Before moving onto possible solutions, it will prove helpful to those in the audience
who are unfamiliar with the paper industry to point out yet another obstacle. This
one involves the degree to which large, integrated (papermills having their own
on-site pulp mills) will be able to utilize large amounts of reclaimed cellulose
fiber. These large southern mills own extensive acreage devoted to managed tree
farms. In addition, they have long-term contracts with independent loggers to provide
tens . of thousarnds of cords every month. The pulping operations at these large mills
depend on an econamy of scale,...if they .were to scale back their costs/ton would
escalate and their equipment would cease to operate as smoothly. Lastly, these
mills are set up to process all raw materials in a slurry form and have absolutely
no means of "dry furnishing" (adding bales of waste paper) to their stock preparation
systems. They don't have the unloading docks, warehouse space, materials handling
devices or the large mixing tanks (called hydrapulpers) needed to slurry reclaimed
fiber.
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Consequently, in light of all these problem areas, many knowledgeable ‘people in
the paper industry insist that large integrated mills will be the last ones to accamo-
date waste paper or reclaimed fiber, Unfortunately, these mills could be the biggest
potential consuvers....any one of them being able to process thousands of tons/month
of reclaimed fiber.

At this point sameone may be tempted to ask "are papermills our only option for

the re-use of reclaimed cellulose?” Admittedly there are a number of other options,

but, unfortunately those applications are neither large enough to use much céllulose
nor their technical requirements forgiving enough. Some examples of other alternatives
would be: |

1. "Celotex"-type ceiling tiles. They already use shredded newspapers.

2. home insulation., Already using shredded newsprint treated with borax compounds.

3. cellulose derivatives (chemicals) such as hydroxylethyl cellulose (HEC}, methyl-
ethyl cellulose (MEC) and sodium carboxylmethyl cellulose (CMC). Many variations
of these three popular chemicals go into pharmaceuticals, food grade prodixcts
such as meat casings and highly specified products. As a result, high purity-
high Alpha pulps are almost always specified.

There are a nurbe.r of others (same larger than others) but, in most cases, they
represent applications that have neither the broad appeal, the des:.red forgiving
nature, nor the economics that would make it a large consumer of reclaimed cellu_loée.

Having reviewed all the major obstacles, it's time to look at ways to overcane them.

1. We must strive to make the use of reclaimed fiber not only patriotic but profitable.

This can only happen if producers are permitted to charge more for papers containing

reclaimed fiber. This has already happened with'papers containing 30-50% post-consumer

waste selling for 25% more than papers made fram 100% v:.rgln fiber,

2. More "forglvmg paper grades must be found. We've already learned to accept
toilet tissue, paper napkins and paper towels that have high percentages of
reclaimed fiber. We must now begin to insist that more forgiving paper grades
be made from reclaimed fiber. For instance, why should producers we allowed
to make table placemats from virgin fiber? Or commodity offset paper used for
hand-outs, flyers or door-hangers? Single use paper grades should all be produced
fran reclaimed fibers.

3. The public will have to be willing to accept lower quality on corrmodz.ty grades.

Why should 3rd class mail come in envelopes made fram bright, clean paper?
The public must not only accept but insist on lower brightness /higher dirt count
papers. This will encourage the paper producers to put more reclaimed fiber
into these grades.
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The key word here is "functionality". Each grade of paper must be designed and
then evaluated on its ability to do the job. The countries on the southeast
Asia sub-continent have already learned this lesson. Their papers have, for
many years, been held up to redicule by U.S. papermakers for their dingy color,
nunerous dirt specs and other impurities, and, variability. However, we're now
coming to realize that those papermakers have learned how to operate a paper
machine and to make a functional product out of the widest variety of raw materials
imagineable. Consequently they are currently making paper from an unbelievable
diverse array of reclaimed cellulose.....a lessn we here in the U.S. must now
learn!
This brings us up to the subject of "how do we make available to U.S. papermakers
the paper and paperboard now going into our landfills? We will, of course, first
have to stop disposing of it. Secondly, we will have to begin segregating it in
our homes, offices and factories. Then, it will have to be accumlated and the
tonnage built up to the point where it becames practical to truck it one hundred
miles or more. At these processing sites the accunulated materials must be deinked
and perhaps bleached up to a cammercially acceptable 70-80 GE brightness level.
Finally, the pulp must be dried, or, at least pressed to 50% moisture and then deliwver-
ed to a nearby papermill where there must be sufficient demand to warrant a steady
stream of post consumer réclaﬁnai fiber. In other words, this papermill's order
pattern cannot be wildly erratic, and, it cannot begin imposing tighter and tighter
specifications in order to limit the degree of vafiability.
Here, then, are same thoughts on how to overcome same of these obstacles.....
1. OFFICE WASTE | .
Corporate management must be willing to instruct (and then insist that it be
_ done!) their employees to religiously segregate the various office products,
into, say, four categories:
a. white paper/uncoated/lightly printed
b. colored paper/uncoated/lightly printed
c. coated paper {i.e. magazines and brochures), FAX paper
d. brown paper paper/corrugated containers.
At the end of every working day these segregated containers would be sent to
the basement for baling/storing until a T/L was accumulated. The bales would
be segregated....the magazines going to conventional deinking operations while
(a) and (b) would be taken to a processing plant utilizing the new Steam Explosion
Technology. MARGRAVE, Inc,, a company with which T am affiliated, has developed
the technology to lift the resin/imaging materials off the paper by heating the
mixture high enough to put these black compounds into the vapor state fram which

they can then be extracted.
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The "purified” paper would then be processed through an Oxygen/Ozone bleaching
system to bring it up to an acceptable brightness level { re;rember, there will
be colored papers mixed in wifh the whife). MARGRAVE, Inc expects to build their
first plant next year in Minnesota. |

. PAPER AND PAPERBOARD FROM THE HQME,

Rather than try to educate the entire populat'ionl as to how to identify and then
segregate all the various products coming into the hame, we would suggest a Govern-
ment mandated code symbol in the corner of é.ve.ry pieoe of paper or paperboard.
This symbol could be incorporated with the circular "recyclable" symbol now being
put on many bags, enveiopes, etc, Inside this‘ symbol could be a bold A, B, C
or D telling the hoameowner into which bin it belongs. These bins would be put
out for municipal pick-up, probably twice monthly. A reduced garbage collection
fee could be assessed to those homeowners who participate in this program. This
would give the hameowner an econamic incentive to be a good citizen! [

WHO WILL PROCESS ALL THIS COLLECTED FIBER?

With all these segregated paper/paperboard products now being accumnulated, thexe
must {as a ‘consequenoe) have to be a proliferation_ of campanies like Pondercsa
Fibers. This Company has already built deinking facilities around the country
to handle _available post-consuner waste, Unfortunately, at present, not too
many deinking plants are needed since there is a shortage of acceptable post-

consurer waste to process.

CAN WE BE CERTATN ALL THIS RECLAIMED FIBER WILL BE USED? .

The next step is to meke certain there is a strong/on-going demand for all this

reclaimed cellulose. Econanics again will be the key to making this happen.

To begin with, State, local and Federal Governments must insist that all grades

of paper brought with taxpayer's -money contain a minimm of 30% post—~consuner
reclaimed fiber. Getting the paper order will then depend upon the producer's
willingness to camply with this guideline. Hopefully the pricing of these products
will be high enough to entice the paper producer to go after the order. Buyers
of those paper/paperboard grades containing post-consurer recycled fiber might,

in the beginning, have to be willing to pay a premiun for these papers. In time,

though, as supplies increased, these prices will came down., FEventually we might

expect reclaimed fiber to cost no more than virgin pulp....and it's possible
that it might cost less than virgin pulp as supplies increased.
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5. HOW CAN WE BE CERTAIN OF CONSUMER ACCEPTANCE?
This will happen simply because it makes sense, is easy to understand by the
average consumer, and, because we have no choice in the matter. Public service
advertizing through the mass media will speed up acceptance. Organizations who
purchase paper from producers will not be able to éss:i.gn the same physical and
aesthetic specification to those paper grades made from recycled fiber as they
were previously accustomed to when those grades were made fram virgin pulp.
Consumers at all levels must be convinced to accept lower brightnesses, higher
dirt counts, less strength (ordering slightly higher basis weights will campensate
for this in almost all cases), and, more order-to-order variation.
It's reasonable to expect that, when consurers understand the situation, they
will be willing to accept all the changes. Of all the cbstacles to be owvercame,
we feel this last one, consumer acceptance, will prove to be the easiest....as
long as.the progran is explained to everyone.

With that we conclude our presentation., We started you off in a landfill half-filled
with cellulose products and we finished presening you, a typical consuner, a rather
dingy piece of paper (and hopefully liking it!). We hope this has been helpful
and has given you same insight into what must be done to alleviate a crisis situation

and how we can overcome the obstacles facing us. Thank you!
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Anheuser-Busch's A _Pledge and A Promise: 3R's

Lawrence W. Long
Anheuser-Busch Inc.
One Busch Place
st. Louis, MO 63118

There are many ordinary,'everyday items around any of our
breweries ... a cloth glove, an aluminum can -- Budweiser, of
course -- a beechwood chip, and a length of plastic
strapping. At first glance, they don't have much in common.
But they and other items are exactly the kinds of things we
have to manage day to day. By managing the massive
quantities of these and other items we handle over a year, we
are trying to do our part to help this country get better
control over its so0lid waste disposal problems.

This paper is about some of our environmental goals and
the measurement of our results. Please keep in mind that it
focuses only on programs' we have in place for resource
conservation tied to production, Some of our most-recognized
achievements actually have taken place in other areas. For
example, in 1991, for the first time, our company's recycling
subsidiary, Anheuser-Busch Recycling, recycled more than 600
million pounds of aluminum -- or some 17 billion cans.

Anheuser-Busch is a large, diverse corporation, both in
its product lines and its environmental efforts. It is well
known that Anheuser-Busch is the world's largest brewer --
with 12 operating breweries and a 13th under construction.
Brewing is the largest portion of our ©business, but
Anheuser-Busch also operates the second largest bakery
compaﬁy, the largest aluminum can recycling company, an
aluminum can manufacturing subsidiary, the second largest
family theme park operation, and one of the fastest-growing
snack food companies ... among others.
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In 19%1, the: company had sales of $12.6 billion.
Anheuser-Busch accounts for 44,1 percent of the U.S. beer
market.

The name Anheuser-Busch has been synonymous with quality
for decades ... and our concern for quality has included
concern for the environment. More than 20 years ago, our
then-chairman, the late August A. Busch, Jr., pledged that
our company would commit its resources to work toward
solutions to the major environmental problems, particularly
litter and solid waste. This was contained in a publication
given to all employees, A Pledge and A Promise. That still
is the theme of the company's environmental efforts today ...
in manufacturing operations, in recycling, in stimulation of
citizen involvement ... and in wildlife preservation.

The recycling subsidiary, Anheuser-Busch Recycling, was
founded in 1978. It played a major role in creating the
infrastructure needed to help consumers recycle and to help
scrap dealers handle'aluminum and transport it to aluminum
companies for remelting and remanufacturing.

Anheuser-Busch also has made longstanding efforts on
behalf of wildlife ... helping establish the Busch Wildlife
area in Missouri and the Anheuser-Busch Robb Creek Wildlife
Management Area in Montana. But since our core business is
brewing, this paper will focus on how we in the brewing
subsidiary are managing our environmental quality efforts.

For more than 25 years, our breweries have recycled
byproducts from our waste stream -- for example, aluminum
cans and glass bottles from our 1lines, and corrugated
cardboard.
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In 1991, through these efforts, we recycled the following:

36,987 tons of glass.
24,000 tons of corrugated paper.
1,595 tons of aluminum cans.

982 tons of scrap metal.

Within the past 18 months or so, we've established a more
formal program to address environmental concerns. Our
program is implemented with four primary approaches:

| First, we are organized to address the environment.
- Second, we are setting definite goals for the
-improvements we wish to make.
- o Third, we are actively working to involve all
employees in.  our effort to further our

environmental agenda.
[ ] Fourth, we are using measurement to ensure we are
-making progress,

In the fall of 1990, with the support and encouragement
of the brewery's senior management, we established
environmental gquality committees. First there is an
operating committee with representatives ‘from each brewery.
This committee is cross-functional, with industrial and
environmental engineers, purchasing agents, packaging
experts, operations managers and hourly employees. We want
every segment of the employee base that can influence the
environment to be involved. Also there is a gteering
committee with representatives from three breweries, brewing,
communications, legal, R&D, safety, operations, packaging and
shipping, engineering, government affairs and others. All
these people are volunteers. Their environmental
coordinating work is over and above their other duties.

vI-11



Open communication is encouraged. On our committees,
everyone is equal. All members ... as well as other
employees ... are encouraged to share any environmental
opportunities they identify and to take part in any solutions
that are developed. Teams are being built, not just formed.

Communications is key to what we do. We meet
face-to-face from time to time. We communicate extensively
by electronic mail, enabling a widespread sharing of
information to take place. .

Goal-Betting

Qur formal environmental mission can be stated this way:
"Anheuser-Busch recognizes its  responsibility for
environmental stewardship. The company remains committed to
a process of continuing improvement in seeking ways to
minimize the impact on its operations and products on the
environment. Our environmental quality effort is dedicated
to ensuring the conservation and prudent use of resources.”

Thinking visually for a second, here's what that means:
Imagine a bubble over a typical Anheuser-Busch'brewéry. We
want to minimize the amount of raw materials and waste
materials that pierce the bubble while maximizing the
quantity of beer produced.

This concept has been printed in employee newspapers and
presented at numerous meetings we have with employees at all
of our facilities. The simplicity of the concept makes
execution possible. All employees need to understand what
the environmental bottom line of their job is.
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Beyond that simple statement, however, are some specific
goals that Anheuser-Busch is committed to achieving:

] We will reduce our solid waste to the landfill by
40 percent by weight by the end of 1993.
| "In the area of water, we will reduce per unit water

use by 10 perdent, per unit wastewater flow by 15
percent, per unit organic strength by 15 percent,
and suspended solids by 10 percent.

[ In the area of air quality, we will cut energy use
by 20 percent over the remainder of this decade.

These goals were developed after extensive consultation
with affected departments. They have the full and unwavering
support of senior management. ' '

nvoiv

To achieve these or any other environmental goals in a
large organization requires employee commitment and
participation, which are achieved through education and
communication. Some short-term environmental improvements
could be' achieved by defining a problem, putting some
engineers on it and letting them come up with a better

process. But to achieve true long-term environmental
excellence, employee participation is the key. Our company's
accomplishments ... or those of any other company for that

matter ... are simply the sum of the many small choices made
by each employee each day. We want to convey the message to
all employees that environmental stewardship is not something
to do in addition to their job ... it's part of the job!
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We use a range of tools to communicate our environmental
goals and accomplishments with employees, including:

Face-to-face communication.
Companywide publications.

Plant newsletters. .
Employee communications meetings.

The annual.report and annual meeting.

Each spring, the Anheuser-Busch breweries hold "Green

Week" -- a week devoted to raising environmental awareness
at each facility. Tips are provided to use on the job and at
home , Some of our breweries organize groups to- engage in
such activities as cleanups or tree plantings in their
communities. This year, a2 friendly competition was offered
to liven things up -- a coloring contest for children.

However, the contest is really aimed at our employees.
Children, grandchildren, nieces and nephews were asked to
design and color a drawing of what their relative does at
work to help the environment. Of course, the only way a
child can do this is by talking with the employee. This
gives employees an opportunity to think about what they're
doing for the environment ... and to explain it,

Environmental gquality presentations are being made at
each brewery. Representatives of our environmental affairs,
legal, and packaging technology departments and I make
two-hour talks, with OQ&8A. When we go to a brewery, we
normally do four or five over the course of two days so that
all management and supervisory as well as many hourly
employees can attend and gain a clear understanding of how we
must strive for environmental excellence on the job.
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Measurement and Results

The end of all this, of course, is results. We are
dedicated to resource conservation, and we have to document
that we have achieved it. Our motto in this regard is taken
from Lord Kelvin, inventor of the temperature scale that
bears his name: '

"When you can measure what you're speaking about, and
express it in numbers, you know something about it; but
when you cannot measure it, when you cannot express it in
numbers, your knowledge is of a meagre and unsatisfactory
kind ...* . _

We find that by measuring our progress and sharing

results, we create the following effects:

Accomplishments documented and understood.
Pride, participation, momentum.

Areas for improvement identified.

Friendly competition stimulated.

Need for additional resources justified.

Organized information for other needs.

In 1991, even though we weren‘'t truly up and running
until ‘after the first quarter, we reduced the amount of waste
going.to landfills by 7,700 tons systemwide. We figure that
created enough room in landfills to serve the needs of 3,000
families for one year. Our goal, by the end of 1993, is to
reduce the amount of waste by five times that amount. That
is a kind of bottom line measure of how well our efforts have
worked so far. ‘

To give you an idea of where progress has been made,
let's look specifically at our Fort Collins brewery. Of the
solid waste sent to the landfill during 1990, this brewery
targeted specific materials totaling about one~thousand tons
of waste. Last year, that number fell to 530 tons. This
year, it will be zero. Major categories of waste were:
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Beechwood chips -- 700 tons.
Cardboard separators -- 150 tons.
Wooden pallets -- 100 tons.
Plastic strapping -- 100 tons.
Office paper -- 37 tons.

Other plastics -- 25 tons.

brums -- 12 tons.

Stories Behind the Numl

Contributing to our efforts are dozens of success stories
... many the result of individuals or departments deciding
that there has to be a better way of handling waste than
sending it to landfills. 1In some cases, there were decisions
that eliminated unneeded materials from being brought into
the system in the first place. I'd like to share a few of
‘these with you.

Cur breweries receive new cans and bottles on wooden
pallets. These containers are held in place during transit

by a series of narrow plastic straps ... just 1like the
strapping I showed to you earlier. These straps formerly
were thrown away. These straps weigh next to nothing

individually, but throughout our 12 breweries, we receive
1,000 tons a year.

The environmental engineer at cur Williamsburg brewery
began talking with the manufacturer of these straps and
determined that the straps could be returned. Now, it is
standard practice to separate the straps by color, chop them,
and return them to the manufacturer to be made into more
strapping. This creates a closed 1loop recycling system
gsimilar to the one for aluminum cans.
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One of our biggest recent breakthroughs has been with our
beechwood chips. As you may know, beechwood chips are used
in the fermentation of all Anheuser-Busch beers. When they
were no longer usable, they were landfilled. But last year,
in several of our cities other uses were developed for these
wooden chips. Sometimes they are .composted and made into
soil conditioner. Sometimes they are used as landscape
mulch. As a result, we have almost completely eliminated the
practice of sending used beechwood chips to landfills. Last
year that saved 2,200 tomns of waste.

Several employees at our brewery in Baldwinsville, New
York, spearheaded a 22 percent reduction in so0lid waste sent
to landfills last year. In a systematic way, they simply
went through outgoing dumpsters, analyzing. what was being
discarded.

They found that many items that were thrown away had
additional value. They asked the gquestion "Why is this in
here?” "Can we recycle it?" Now, if you went to that
brewery and looked through a dumpster, you would likely find
almost nothing recyclable. We know this because last year
the brewery hired a materials reprocessing center to take the
dumpsters and remove and sell any recyclable materials. More
recently, this center told the brewery that it would no
longer take dumpsters from Anheuser-Busch because nothing of
value was left inside.

Many brewery workers wear gloves, When these became
soiled, they were simply thrown away. But employees at our
Columbus, Ohio, brewery located a service that would clean
the gloves and sort them, according to quality. Some could
be worn again at the brewery. Those that were too worn are
sold to other users and again recycled. In some cases, those
gloves, which used to be discarded after one wearing, now are
washed and worn three or four times in different
applications. Purchases of new gloves have been reduced by
B0 percent.
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What do these observations tell us? I submit the

following: We established committees representing a
cross-section of employees to set goals that management
agreed to. We communicated these goals to all employees

through a variety of means. We now have a workforce that, we
believe, makes environmental stewardship a part of the daily
job. In a short time, we have‘achiéved impressive results
that can be measured and communicated back to the employees.
They see their work praised, internally and sometimes
externally. That inspires them to do more. It lets them
look at things like this glove ... this can ... this chip ...
and this strap ... and think about how to manage them for the
good of the environment. And it is for that reason we think
our achievements are only just beginning.

To summarize let me make three observations:

[ ] First, measurement is a key component to drive a
program of resource conservation. People are
motivated by measurement, and they take pride in
seeing the effect they can have on numbers.

[ | Second, companies need to  think, act and
communicate that the environment is not a topic
separate from our business but rather part of it.
The topic must be presented in terms of how
environmental responsibility also contributes to
the profitability of the business. Among the

"implications is that there is no need to create new
communications vehicles or new suggestion programs
specifically for the environment. ' It should be
presented day in and day out as one more component
of the business that needs attention.
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Finally, making an impact on environmental concerns
requires the commitment and involvement of all
eﬁployees. If we all are respected, trusted,
participate in developing objectives and kept
abreast of progress, we will respond ... and will
help. |
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THE ROLE OF PURCHASING IN SUCCES8SFUL RECYCLING
Roland T. Kotcamp
Niagara Mohawk Power Corporation
300 Erie Boulevard West
Syracusa, New York 13202

Introduction:

Would you like to reduce your company's operating budget, with
little or no capital investment? Many companies have started their
waste management programs with this objective in mind, in addition
to meeting regulatory requirements. However, they quickly begin to
experience marketing problems with accumulated waste matsrials.

New York State Gaensral Municipal Law requires that no later
than September 1, 1992, municipalities shall adopt a local law or
ordinance to require that solid waste which has been left for
cellaction or which is delivered by the generator of such waste to
a selid waste management facility, shall be'saparated into
recyclable, reusables, or other components for which economiec
markets for alternate uses exist,

Economle markets for alternate uses, as defined in law, exist
when the "full avoided costs of proper cellsction, transporation
and disposal of source separated materials are equal to or greater
than costs of collaction, transporation and sale of the said
materials less the amount received from the sale of said
- materials." Simply put, economic markets for alternate uses exist
when it is cheaper to recycle materials than to dispese of them by
landfilling, incineration or shipping them out-of-state for
disposal,

The purpose of this paper is to comment on the role of the
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purchasing function and purchasing departments to create those
economic marketing opportunities for non-hazardous solid wastes,

I suggest  the purchasing function and purchasing
professionals! job performance are Key factors to the success of
recycling., They must acknowledge and understand the intent and
expectations to reduce, reuse and recycle.

Lee and Dobler materials management textbook puts it
succinetly: "There is a fundamental distinction... between the
purchasing function and purchasing department. They are not
necessarily the same, The purchasing function is a basic business
function which is common to all types of business enterprise. The
purchasing department 1s an organizational unit of a firm whose
duties include some part or all of the purchasing function."

1. Regulations:

In 1976 when the United States Congress first enacted the
Resource Conservation and Recovery Act (RCRA), reauthorized in
1984, they directed volume reduction of solid waste by removing
materials for reuse and racycling.

They expscted waste reduction through a common sense approach
of managing resources would creata economic markets where supply
equals demand. However, experience has taught us this works better
in thecry than practice.

The country has becoeme so efficient and effective at "wante
reduction = source reduction + recycling" that supply
significantly exceeds demand. Demand is simply not keeping up with
supply, The National Solid Wastes Management 2ssociation estimates
the number of curbside collection programs has grown from 600 to
3,500 in just three years.
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Unfortunately in the United States, the amount of waste
generated each year is increasing. The country is fighting against
a rising tide of increased population and increase in per capita
trash generation,

As recycling and collection programs surge' the markaets are
shriveling. Examples of the problem are the 6,000 tons of crushed
glass piled in Seattle awaiting a buyer, and the dumping or
burning of recyclable materials in Minnesota when that state ran
ocut of storage space finding no buyers. Another example is the
13.8 pbillion pounds of plastic packaging that ended up on the trash
heap due to lack of demand according to the Partnership for
Plastics Progress,

Without consumers to make use of so0lid waste collected
recycling cannot take place, Consequently, if we want to increase
recycling, economic markets must be created, maintained and
expanded for products that make use of recycled materials.

II. EXPANDING DEMAND

Sprint Corp. became the first major long distance carrier to
produce its bill, remittance envelopes and outer mailing envelopes
on recycled paper in a program that expscts to use more than 105
-ons of recycled paper each month. The company will become one of
the nation's largest consumers of 50% recycled paper containing 10
percent post-consunmer waste.

In 1990 MacDonald's pledged to purchase $100 million worth of
recycled products each year in packaging, equipment and the
construction of new restaurants. In the first two years they

purchased $400 million in recycled goods,

President George Bush signed an Executive Order October 31,
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1991 entitled "Federal Agency Recycling and the Council on Federal
Recycling and Procurement Policy.” This order 1is aimed at
stimilating waste reduction, recycling and procurement of recycled
goods in all federal agencies.’

Recognizing that such programs depend on strong markets for
recycled products, the Presidential Order requires each agency to
report on its affirmatlive procurement programs. These prograns
will focus on the immense purchasing leverage of the federal
government on goods produced from recoverad materials, stimulating
the markets for recycled products. Hovwever, government agencies are
not reguired to buy preducts containing recycled materials if the
products ars not comparabls in price and quality to alternative
goods.

The Environmental Protection Agency has a three-pronged
program aimed at market development. Thelr program proposes to:
1. Establish procurement guidelinés for purchases involving
federal funds. Guidalineé have been established for cement
containing flyésh, paper, and paper products, lubricating
0ils, retread tires, and building insulation,
2. Provide information, guidance, and technical assistance to
. Btates and localities to asist them in their planning and
implementation efforts.
3. Provide recycling information to the public so that
individuals can incorporate recycling into their daily lives.

The state of Florida is set to test a new program aimed at
expanding the market for recycled trash. The key to the progranm is
the state's commitment to buy back products made from paper,
plastic, motor oil, glass and other recyclable materials generated
by state agancies and facilities.
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II. PROCUREMENT PRACTICES:

DEVELOP A CORPORATE PURCHASING POLICY FOR RECYCLED
PRODUCTS:

A,

B.

c.

ESTABLISH COMPANY WIDE PURCHASING RULES FOR RECYCLED
PRODUCTS.

ESTABLISH MINIMUM CONTENT STANDARDS AND PRICE PREFERENCES
FOR RECYCLED PRODUCTS.

MODIFY PRODUCT BIDDING PROCEDURES,

A. ESTABLISH COMPANY~WIDE PURCHASING RULES FOR RECYCLED
PRODUCTS.

1.
2,

Regquire the purchase of recycled paper for genaral use
Eliminate barriers such as cutdated or unnecessary product
specifications which do not affect product guality but do
impede purchase of recycled products. '

B. ESTABLISK MINIMUM CONTENT ETANDARDS AND PRICE PREFERENCES
FOR RECYCLED PRODUCTS.,

1,

2,

MANUFACTURERS MUST BE CONVINCED TQ PRODUCE RECYCLED
PRODUCTS AT A COMPETITIVE PRICE. | |
REQUIRING CERTAIN TTEMS HAVE A MINIMUM PERCENTAGE OF
RECYCLED CONTENT HELPS CONVINCE MANUFACTURERS YOU WANT
PRODUCTS WITH RECYCLED CONTENT.

'GIVING A 5-10% PRICE PREFERENCE TO PRODUCTS WITH RECYCLED

CONTENT SHOWS YOU ARE WILLING TO PAY A LITTLE MCRE FOR
RECYCLED PRODUCTS,

C. MODIFY PRODUCT BIDDING PROCEDURES,
1. ALLOW SEPARATE BIDS FOR ITEMS WHICH HAVE RECYCLED CONTENT.

2,

3,

BREAK LARGE ORDERS INTO SMALLER ORDERS TO AVOID SHUTTING
OUT MANUFACTURERS OF RECYCLED PRODUCTS WHO MAY BE ABLE TO
FILL ONLY PART OF AN ORDER,

ALLOW FOR INTRODUCTION OF COMPETITIVELY PRICED RECYCLED
PRODUCTS DURING CONTRACT BIDDING.
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4. ALLOW FOR "BULK" PURCHASING OF RECYCLED PRODUCTS BEYOND THE
NEEDS OF SPECIFIC JOBS TO DECREASE PRICE.
S$. BE PERSISTEKT!

DO NOT GIVE UP IF YOUR SUPPLIER IS TEMPORARILY OUT OF
RECYCLED PRODUCTS. |
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1992 North American Conference on Industrial Recycling and Waste Exchange

VENTURE CAPITAL FINANCING OF INDUSTRIAL RECYCLING COMPANIES

BY
RICHARD J. DEFIEUX
GENERAL PARTNER
EDISON VENTURE FUND

INTRODUCTION

The environmental industry has caught the attention of the institutional venture capital
community over the last several years, and for good reason. The scale of the
business, somewhere near 2% of the GNP, is hard to ignore. Growth rates, although
somewhat subdued in 1991 and early 1992, are also attractive and compare
respectably to mainstream venture-capital markets. A particularly friendly public
market in 1988-1989 also gave private investors the prospects of attractive exit
opportunities. Other, more subtle, factors have also attracted investors to this
market. For example, the change and commotion that characterize this market
creates opportunities for superior managers with the skill or luck to accurately predict
the future. Also, regulatory targets can, at least in theory, provide a road map to
future market opportunities. All this has landed the environmental business on
venture capitalists’ radar screens. However, firms engaged in the recovery of
industrial waste face certain obstacles to venture funding. Among these are (1)
concerns about environmental liability {2) an uncertain regulatory framework {3) recent
investment community caution toward environmental companies. Ventures with a
strong economic basis {i.e. insulated from regulatory and political uncertainties) will
be the most attractive to investors in the current ciimate.

OVERVIEW OF VENTURE CAPITAL

Venture capital is a sizable business but environmental venture capital is still a
relatively small piece. On the order of $2 billion of venture capital is invested annually
but probably only $50-100 million into environmental firms (See Table 1). In general,
venture capitalists are looking for companies with an "unfair" advantage over
competitors {in the form of technological superiority or positioning), access to a large,
growing and definable market, and management with excellent credentials. A
requirement is that prospects exist for liquidating their investment within a reasonable
period, say 3 to 7 years. Capital gains in excess-of 25% per year is the goal; each
investment must have the potential for higher returns to offset some failures.

Over 500 active venture firms exist today. | estimate that as many as 100 of these
have investments or at least serious interest in expansion stage environmental
opportunities. Once introduced to a venture fund, the process may take three to six
months to complete. Some time is spent developing an understanding of your
industry or segment, your strategy and the advantages of your technology or business
approach. Financial modeling will be a significant part of the process. Most
importantly, prospective investors will want to get to know the management team and
appreciate their style, strengths and weaknesses. The above applies to all types of
companies. In addition, environmental firms will probably have to address certain
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appreciate their style, strengths and weaknesses. The above applies to all types of
companies. In addition, environmental firms wili probably have to address certain
special issues. First, investors will want to know if the nature of your business
implies extraordinary liabilities to their firm, to them as individuals or to their investors.
This factor has kept many potential investors on the sidelines. Second, there may be
questions as to the sustainability of an environmental business; is it predicated upon
regulations that could change, is'it a fad, or is it vulnerable to political change? In
addition, the environmental field is viewed by many, not entirely incorrectly, as largely
comprised of commodity services and low-tech equipment. Breakthrough
technologies and high gross margins are often required to excite venture capital
investors. Finally, you may encounter a bias against a very common feature of the
business - engineer/managers. | don’t share this particular bias but it is widespread.

INDUSTRY FUNDAMENTALS and their INVESTMENT IMPLICATIONS

The environmental industry is characterized by some unique features, which have
important implications to investors. Most striking is the complexity of the problems
that the industry is addressing. The diversity is overwhelming! Any single technology
capable of addressing a multitude of waste management problems would likely be
overkill (and thus uneconomic) on most of them. The problem of treating or
recovering wastes at the point of generation is enormously diverse - requirements
vary, not just from industry to industry, but from site to site and may even vary with
time. The major implication of this is that the mainstay of venture capital investing
in other industries is of limited use - the "silver-bullet" breakthrough technology.
Instead, investors might do well to look for the homogeneous niche markets where
it is possible to develop a cookie-cutter solution.

Another noteworthy characteristic of this industry is its extreme dependence upon the
content and timing of regulations. This moving target adds another substantial risk
to the long list already faced by technology-oriented expansion-stage companies.
Somehow it always seems to take an extra year or two for environmental regulatory
deadlines to translate into commercial opportunities. Even more importantly, it is
often impossible to predict the final requirements of the regulations and the overall
context at the time they are to become effective. Consider the case of a category of
waste scheduled to be banned from landfills, thus creating an opportunity for new
technology to treat or recover these wastes at the source. An entrepreneur with a
potential solution and his or her would-be investors must consider a host of
uncertainties. Will the deadline be delayed and then will it be enforced rigorously?
What treatment targets will the new technology be subject to at the final date of
implementation? Wil developing regulations make it easier or harder for indirectly
competitive solutions to the same problem? Venture capitalists are used to taking
technology risk (will it work and will we be there first?). However, these cumulative
risks can be an obstacle to venture funding especially if the target market is not
overwhelmingly large. The unfortunate result is that, to date, venture capital has not
played a major role in what it has done best in other industries: fund the development
of breakthrough technologies.
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A third issue that affects the potential for venture funding of environmental
enterprises relates to barriers to entry; the ease or difficulty with which new entrants
can compete effectively with you once you have established yourself in this market.
Many of the service segments of the market afford modest to no barriers to entry.
"People” businesses are generally easy to start and don’t require much capital. Yet,
there are clearly barriers to success in these businesses and venture capitalists will
seek to find companies that can utilize these to minimize competition. They may
come in the form of long standing client relationships, superior management, uniguely
efficient operational approaches, unique specialties or a host of others. One large
segment of the industry is characterized by very high barriers to entry -treatment,
storage and disposal. A valid permit can lead to extraordinary profits and this will
attract venture investors. In this case, prospective investors will focus on liability
issues, site suitability, diversification of risk and similar issues. Forindustrial recycling
firms, long term contracts afford the most obvious barrier to competition.

INDUSTRY_CONDITIONS and their INVESTMENT IMPLICATIONS

One important consideration to a venture capitalist is the receptiveness of the public
market to good companies in a particular industry. The last year has not been a good
one for environmental stocks. Environmental firms have underperformed the market
as a whole and particutarly trailed the average NASDAQ stocks. Most, if not all,
environmentally-oriented mutual funds underperformedin 1921. Inaddition, following
several robust years for environmental initial public offerings ("IPO’s"}, only a handful
of firms came public in 1991 and the first half of 1992. The primary factor behind
this trend has been industry growth rates and earnings levels that consistently fell
short of analysts’ projections. The market was disappointed that the industry showed
itself to be other than recession-proof. Waste volumes have been directly affected
by the recession and the economy has further delayed many long-awaited remediation
programs and environmentally-oriented capital purchases. All this has probably
produced a commensurate decrease in venture capitat interest, particutarly on the part
of firms with secondary or marginal interest to begin with. However, many
outstanding investment opportunities continue to exist in this industry and investor
interest will rebound, particularly with a stronger economy.

Another current market trend of interest to investors is the increasing gap between
the good and bad performers in each major market segment. In former times,
investors focused on the huge market opportunity and simply looked for vehicles that
could participate in the industry-wide robust growth rates. |n a maturing industry, top
performers are separating themselves from the pack. As a result, prospective
investors are likely to take a more sophisticated approach to the market. Evaluation
of financing opportunities now places greater emphasis on such things as
management quality, strategy and execution.

The environmental industry remains fragmented despite years of substantial growth.
Small to medium size firms still dominate this large market. However, several trends
favor large to very large firms. First, projects are becoming larger, often with
requirements for manpower, technical breadth, or bonding beyond the reach of most
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firms. Second, there are increasing advantages to integrated companies that can
address all phases of an environmental project. Thirdly, as penalties for non-
compliance become more severe, customers are less willing to entrust their cleanups,
treatment, or monitoring needs to small or undercapitalized firms. For these reasons,
the industry is undergoing consolidation and venture capital has funded a number of
these acquisition programs.

A final industry trend of great interest to industry participants and investors alike, is
that environmental spending is coming under closer and closer scrutiny. In a weak
economy, questions arise as to the effect of environmental regulations on jobs and on
global competitiveness. In addition, the huge recent estimates of the cost to complete
known remediation projects have raised concerns. Thus, investors must differentiate
between bona fide health and economic issues and those environmental issues that
may not survive rigorous cost-benefit analysis. '

EDISON VENTURE FUND'S INVESTMENT PROGRAM

Edison’s environmental investment activities are summarized in Table 2. Although one
of the more active venture funds in the environmental sector, Edison also focuses on
the software, health care and communications industries. Most, but not all, of
Edison’s portfolio companies are expansion-stage and located in the Mid-Atlantic
region, within a reasonable distance of our Lawrenceville, New Jersey office. Like
most venture firms, Edison’s typical investment is structured as a minority equity
position,

Edison’s environmental investments to date have fallen into three categories:
Engineering/consulting, environmental products, . and acquisitions. The
angineering/consulting companies that have attracted our investment are ones with
some distinguishing proprietary technology or approach. A good example is
Remediation Technologies, Inc. ("ReTeC"), a respected engineering/consulting base
business that has used venture capital from Edison and several individuals to develop
a leadership position in field bioremediation programs and a proprietary thermal
desorption technology for refinery wastes. '

Environmental product companies in Edison’s portfolio focus on proprietary
technology-driven standard products aimed at existing or expected requirements
imposed by Federal regulations. Most have a complimentary base business or a
diversified product line to mitigate the regulatory risk noted previously. For example,
Enviroplan of Roseland, New Jersey has a longstanding air quality consulting and
ambient monitoring business but has utilized venture capital to enhance its continuous
emission monitoring {CEM) offerings in anticipation of Clean Air Act requirements and
to develop air toxics technologies.

Finally, we believe that the fragmented and rapidly-changing nature of the
environmental business creates opportunities for consolidation strategies. Since
1988, we have been investors in Summit Environmental Group, a Canton Ohio based
company that acquires high-quality engineering/consulting companies with the goal
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of building a leading national player in this sector. In addition, Edison has invested in
two acquisition programs in the solid waste industry. Of all the environmental
segments, solid waste management has been the most profoundly altered by new
regulations and public concern. As a result, many of the existing 10,000 operators
lack the interest, know-how or access to capital to compete effectively in this
increasingly sophisticated business. Venture capital has allowed some superior
management teams to acquire and upgrade small to medium size regional operations
and meet stringent, new disposal requirements and develop sophisticated recycling
operations.

Edison welcomes inquiries from environmental firms. {n addition to the above type
firms, we are interested in expansion stage companies with promising solutions in the
areas of waste recovery, sludge management, composting, remediation, air toxics,
water treatment, chemical substitutes, environmental databases and infrastructure.
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TABLE 1

- WHERE VENTURE CAPITAL IS INVESTED

Industry 1990 Disbursement in $ millions
Medical/Biotech o $ 468
Software & Services = 302
Communications _ _ 291
Other Products/Services* ' 238
Other Electronics 218
Computer Hardware 216
Consumer Related 189

Total _ ‘ - $1,922

* includes environmental

Source: Venture Economics
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TABLE 2

EDISON VENTURE FUND'S ENVIRONMENTAL INVESTMENT PROGRAM

Edison

L.ocated in Lawrenceville, New Jersey

$103 million under management

Expansion stage

Mostly, but not exclusively, Mid-Atlantic region

$0.5 to 5.0 million per investment

Not exclusively an environmental fund - other specialties include
software, health care and communications.

0OO0OQ0CO00O0

Environmental Activities

¢} 9 environmental companies since 1987
o Investments to date fall into 3 categories

- Engineering/consulting companies with some proprietary edge

- Technology oriented products serving markets created by existing
or developing regulations

- Acquisition programs

Current Areas of Interest

o Waste recovery, sludge management, select solid waste and remediation
opportunities, air toxics, water treatment, chemical substitutes, database
companies, infrastructure.
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A Case S8tudy in Financing a start-Up:
FulCircle Ballast Recyclers

by Mitchell L. Dong
FulCircle Ballast Recyclers
509 Manida Street
Bronx, New York 10474

Introduction

Financing a start-up is particularly challenging because of the
high risk of failure inherent in starting up a new company.
However, an enterprising founder can succeed by assembling a good
management team, minimizing his/her initial cash requirements,
obtaining customer financing, and being lucky. Here is the story
of the first year of FulCircle Ballast Recyclers.

The Ballast Disposal Markat

PCB ballasts from fluorescent light fixtures are being removed by
the millions as a direct result of electric utility rebate
programs. These energy conservation programs often include
lighting retrofit projects which involve the installation of high-
efficiency lamps and ballasts. The accelerated retirement of pre-
1979 ballasts poses a disposal problem because they contain PCBs.

There are an estimated 400 million to 1.6 billion ballasts
currently in service in this country. Because of the long life of
a typical ballast, approximately half of these were made before
1979 and contain PCBs. Since a PCB ballast contains roughly 1
ounce of virtually pure PCB dielectric fluid, there are 10 to 40
million pounds of PCBs in our buildings today.

A typical 100,000-ft.2 building will contain 2000-3000 ballasts.
If they were installed prior to 1979, this building would have 125-
200 pounds of PCB oil, equivalent to 10-15 gallons of dielectric
fluid.

Current disposal options are inadequate. Some generators dispose

of the PCB ballasts with their reqular commercial garbage because
of the low cost. Unfortunately, it is permissible under the Toxic
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Only 15 states have more stringent regulations which ban PCB
ballasts from their landfills. | '

More conservative waste generators use secure chemical waste
landfills, which are also relatively inexpensive. However, each
ballast contains liquid PCB oil which may eventually leak out of
its steel can and could contaminate landfill leachate or even the
groundwater. Some hazardous waste landfills are not willing to

accept PCB ballasts for this reason.

The most conservative generators prefer whole ballast incineration.
However, this is very expensive because ballasts are heavy and
incinerators charge by the pound ($1.50-%$2.00/1b.). Also, 80% of
the ballast is solid material -- copper wire and steel laminations
-- which are difficult and slow to shred and burn.

FulCircle's Niche

The solution developed by FulCircle Ballast Recyclers (Bronx, NY
and Cambridge, MA) is to "demanufacture" the ballast and separate
its original components. Only the PCB capacitor and contaminated
asphalt potting material are sent off for incineration. The
remaining material is recovered and sent to copper smelters,
aluminum mills and steel mills where it is used in lieu of their
virgin counterparts. Over 80% of the ballast by weight can be
recycled.

The "demanufacturing"™ process is a very exacting and critical
process, designed to ensure that no PCB leaks are created.
FulCircle does not use saws or guillotines to open the ballast,
which is considered dangerous. Instead, FulCircle uses a largely
manual process and specially designed tools to disassemble the
ballast economically and safely.

FulCircle maintains that QA/QC is a critical asset of the process.
All PCB-contaminated material must be identified and segregated.
All contaminated metals must be cleaned prior to reclamation.
FuiCircle alsc has an on-site laboratory and uses a modified EPA
Method 8080 for gquantifying levels of PCBs.

VII-9



The advantages of the recycling process are very compelling.
First, cdmpéred to landfilling, there are no potential Superfund
liabilities because the PCBs are totally destroyed by high
température incineration. Nothing is landfilled in the FulCircle
process.

The second major advantage is the 80% weight reduction prior to
disposal. Compared'to indinerating the whole ballast, it is much
cheaper to burn % to % of a pound of contaminated material rather
than 3.5 to 4 pounds of whole ballast. This also means less ash,

less fuel consumption, and less air pollution.

The final advantage of this solution is the recycling of copper
and steel. These are valuable resources which can and should be
re~used, instead of mining and refinihg virgin materials, thereby
conserving energy and natural resources.

Lessons Learned ' _ .

The lessons learned will be discusséd in the verbal presentation.
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" (617)B76-6655 fax

FulCircle Ballast Recyclers

509 Manida Street

168 Brattle Street
Bronx, NY 10474

Cambridge, MA 02138

(617)B76-2229 (212) 328-4667

fax (212) 328-4462

Financing A Start-Up:

FulCircle Ballast Recyclers

Presented At:

1992 North American Conference on
Industrial Recycling and Waste Exchange

By
Mitchell Dong
FulCircle Ballast Recyclers

September 9, 1992
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AGENDA

e FulCircle’s Market
e FulCircle’s Niché

e Lessons Learned
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Large Quantity of PCBs

¢ [nstalled base of ballasts in U.S.:

- 400 million ballasts
(Lighting Research Center)

- 1.6 billion ballasts
(MagneTek 1990 Annual Report)

e 1979 was last year with PCBs
e 1/2 contain PCBs

e One ounce PCBs per ballast

 Quantity of PCBs in U.S.:
- 10 to 40 million Ibs. PCBs
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Lax and Conflicting Regulations

h * Toxic Subéifé'nces Control Act
- (TSCA) - sanitary landfills OK
for non-leaking ballasts

e Superfund law - over one Ib. of

PCBs (16 ballasts) in landfill must
be reported and cleaned up

* 15 states have more
stringent regulations
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States which ban PCB ballasts from sanitary landfills

- States which ban PGB ballasts from sanitary landfills

States which may have special policies or requirements
regarding disposal of PCB ballasts

Source: FulCircle Ballast Recyclers
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CURRENT PCB DISPOSAL OPTIONS

Option A. Leave Disconnected PCB Ballasts in Ceiling

Disadvantages:

Possibility of PCB fires
Future disposal liability

Disadvantages:

Possible contamination
of groundwater and soil

Potential Superfund liability

Option C: Whole Ballast incineration

’i {; . Disadvantages:
Air pollution, hazardous ash

000 . high fuel usage, high cost

ocOd Wasteful of valuable
commodities
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The FulCircle Process

| [
j Ballasts are removed

from light fixtures
and placed in drums.

Drums are transported
to FulCircle's facility.

At FulCircle’'s
facility, the ballast
is dismantled, and
the PCB capacitor
is removed.

i
<) 7
—_— ooo Capacitors are sent

ﬁ ooo offsite for incineration
\ ) ' |

Copper
=| C@D op ~ All remaining materials

" Steel recycled after testing
— for PCBs -
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~ Disposition of Materials

| Incmeratlon
. PCB capacntor
e Contaminated asphalt

e Cardboard, plastic, etc.

Foundnes NTE_

Sheet metal housmg

- Silicon steel
e Copper coils

e ‘Aluminum coils
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FulCircle Permits and Approvals

TSCA: Commercial Storer
(less than 500 gallons)

RCRA: EPA Generator I.D. No.
NYD986980233

NYS DEC: Part 360 - 12

Scrap Metal Processing Facility
NYS DEC Facility ID # 00044

NYC:

Second Hand Dealer License
M - 3 Zoning (Heavy Industrial)
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FulCircle’s Manifesting Procedures

e Pickup Manifest

e Fax confirmation of receipt
in 24 hours

e Receipt Manifest

e Certificate of Destruction

e Bill of Lading
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Short-Term Cost of Ballast Disposal
(excludes environmental cost)

$6-10/baliast

$1-2/ballast

$.60-1/ballast

Chemical Ballast Incineration Non-PCB

Landfill Recyc]ing Whole Ba”aSt-
Recycling

PCB Ballasts

B Non-PCB Ballasts
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1992 North American Conference on Industrial Recycling and Waste Exchange

INCENTIVES INFLUENCING PARTICIPATION IN A
WASTE EXCHANGE PROGRAM

E. B. Jones, R. C. Herndon, and J. E. Moerlins
Southern Waste Information Exchange
Post Office Box 960
Tallahassee, Florida 32302

INTRODUCTION

For many firms, particularly for those firms generating solid and
hazardous wastes, practical solutions to waste management problems
typically require a multi-faceted approach. Due to the costs resulting from
compliance with federal, state and local regulations, many companies that
generate solid and hazardous wastes are utilizing alternatives to landfilling
such as waste reduction, recycling, and resource recovery through the services
of a waste exchange.

Within the last decade, waste exchanges in North America have played
an important role in assisting waste generators and others in the
identification of recycling and waste minimization opportunities. Within
approximately the last five years, a variety of factors has created significant
incentives for firms, agencies and associations to participate in the activities
of waste exchange operations. The increased levels of participation
experienced by most waste exchange operations have occurred for a number
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reasons. To some extent, the client base of a typical waste exchange has
expanded as a result of a change in focus away from "strictly dealing with
hazardous waste exchange” to broader waste management issues including,
small quantity generator issues, municipal waste combustion issues, medical
waste disposal issues, and other RCRA-related issues. In addition, the tools
which waste exchanges typically use have become more sophisticated and, as
a result, waste exchanges can provide a broader range of services to an
expanded base of clients who are involved with a variety of waste
management issues. In the past, a waste exchange would typically publish a
periodic newsletter or catalog which would list wastes that were available for
re-use. Today, some waste exchanges publish relatively extensive catalogs
that include: display advertising; listings of environmental consultants,
“manufacturers, legal assistance; regulatory information; lists of conferences,
training courses, workshops; and other forms of useful information. In
" addition, some waste exchanges utilize toll-free "hotlines”, conduct training
courses, operate 24-hour, computer-accessed networks (e.g., bulletin boards)
and work closely with agencies and associations to provide services to these
clients as well.

It is important to understand that there are essentially five groups that
typically participate in waste exchange operations and, while some overlap
exists, each of these groups of participants may be influenced by a different set
of incentives. The five groups of waste exchange participants are the
following: '

s  waste generators (e.g., firms and agencies producing both solid and
hazardous wastes);

e  waste demanders or re-users (e.g., direct users, recyclers, brokers);

¢ providers of environmental goods and services (e.g,
manufacturers, consultants);

e federal, state and local agencies (e.g., regulatory, commerce-
oriented); and

e  associations (e.g., trade associations and Chambers of Commerce).

While the primary participants of a waste exchange are waste
generators and waste demanders, there has been relatively rapid growth of
participation by the other three groups of participants over the last five years,
particularly with waste exchanges that publish catalogs containing display
advertising, regulatory information and other pertinent information that is
of use to waste generators. :

There are two basic types of waste exchanges: information exchanges
(or clearinghouses) and material exchanges. The function of the
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clearinghouse type of exchange is to inform and bring together waste
generators and waste users. An information exchange will typically function
as a non-profit organization. The material exchange differs from the
clearinghouse in that it either operates as a broker between waste generators
and waste users or it will take possession of the material and perform
whatever functions (e.g., reprocessing, packaging, marketing) are required in
order to successfully market the material. A material exchange will typically
function as a for-profit organization.

There are twenty-one waste exchanges currently operating in North
America. Twenty of these exchanges are non-profit waste information
exchanges and one is a for-profit waste material exchange. Table 1 contains a
list of the waste exchanges operating in North America.

WASTE MATERIALS SUITABLE FOR EXCHANGE

Although the title of this section emphasizes waste materials, the
recycling of other commodities is also a potential resource. A more broader
title might be " Materials Suitable for Investment Recovery” because the
concept of resource reuse can also be applied to surplus equipment, unused
supplies, and discontinued products as well as wastes requiring disposal.

Increasing the amount of knowledge concerning waste management
alternatives is necessary in order to encourage waste generators and users to
transfer or exchange wastes for their mutual benefit. Waste exchange
operators have played a major role in increasing the awareness of the benefits
of waste re-use. It is possible to view each segment of the materials transfer
continuum as either a catalyst or an inhibitor. The optimal situation is one
in which all parties (including generators, waste exchanges, brokers,
governmental agencies and users) serve as a catalyst to encourage successful
transfers of waste for re-use.

The universe of potentially transferable materials is large. As a result,
waste exchanges throughout North America have cooperatively established
eleven standard categories for the listing of the universe of potentially
transferable materials in both "materials available" and "materials wanted".
These eleven categories are:

. acids;

. alkalis;

. other inorganic chemicals,
. solvents;

. other organic chemicals;
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. oils and waxes;

. plastics and rubber;

* textiles and leather;

. wood and paper;

. metal and metal sludges; and
. miscellaneous.

Waste materials which have had the greatest exchange success include:
solvents; used oils; mercury; caustic wastes, acids, spent plating solutions,
organic and inorganic chemicals (off-grade, obsolete or in leading containers),
ethylene glycol, plastics, paper, and precious metals solutions.

Waste exchanges have expended a great deal of effort in identifying
materials which may have opportunities for resource reuse. For this reason,
education and information dissemination are key components in assisting
waste generators. Waste exchanges play an important role in educating
generators concerning the benefits of energy recovery, material recovery,
substitution of raw materials or processes which provide generators with cost-
effective alternatives for recycling waste materials.

SERVICES OF THE TYPICAL WASTE EXCHANGE

The typical waste exchange informs waste generators and waste users
through the use of publications and other means of communication such as
telephone, facsimile transmission, and on-line computer networks.

The waste exchange publications have typically been the main source
of information and are referred to as waste exchange catalogs. Table 2
contains a listing of waste exchanges currently publishing catalogs. The waste
exchange catalog includes waste materials that are "available" from and
"wanted" by both privately-owned firms and public agencies. An entity
wishing to obtain information on the waste materials included in a catalog
will typically either write a letter, contact by telephone, or complete and
return an inquiry form which is located in the waste exchange catalog. This
inquiry is then sent to the appropriate firm or agency that has placed the
listing in the catalog. The firm or agency receiving the inquiry then decides
whether to contact the firm or agency who initiated the inquiry. The
negotiations associated with any subsequent transfers are handled directly by
the two entities. Using such an approach, the waste exchange functions only
to initiate and facilitate a potential transfer.
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In addition to providing information on the availability of and
demand for waste materials, some waste exchanges provide information on
waste management goods and services that are available to waste generator
and waste users. Such services include: recycling; equipment and supplies;
environmental consulting; legal and health-related services; tank
management; collection and transportation; storage, treatment and disposal;
emergency response/cleanup; laboratory analysis; waste minimization; and
miscellaneous services, Some waste exchanges also provide information on
federal, state, and local waste management regulations. Table 3 represents a
summary of waste exchanges providing material available, material wanted
and services available listings.

Several waste exchanges offer display advertising in their catalogs as a
marketing mechanism for firms that compete in the waste management
arena. Table 4 represents a summary of waste exchanges offering display
advertising through their waste exchange catalogs.

INCENTIVES INFLUENCING PARTICIPATION IN
A WASTE EXCHANGE PROGRAM

There are many incentives which can influence participation in a
waste exchange program. These incentives are related to both economic and
non-economic factors and will vary, entity by entity, depending on how the
entity operates and how it can benefit by participating in a waste exchange
operation. The driving factors or incentives which influence participation
are those related to cost, relative prices, profit potential and market share (i.e.,
economic factors). The economic factors include: cost-savings (either from
using lower cost raw materials by avoiding often high waste management
costs via waste re-use); revenue stream or profit source (through the sale or
brokerage of waste materials); and increased market share (via display
advertising and other forms of advertising in a waste exchange catalog). The
non-economic factors influencing participation in a waste exchange operation
include: regulatory compliance (the use of waste exchange can often allow a
waste generator to comply with RCRA regulations particularly for hazardous
wastes that are recycled or otherwise re-used); controlling generator liability
(the re-use of hazardous wastes through a waste exchange can assist
generators in minimizing liability associated with waste mismanagement);
the acquisition of technical assistance on waste management issues (waste
exchanges, either through publications or direct contact via toll-free
telephone communication, disseminate information to waste generators on a
variety of issues including the technical aspects of waste management); and
protection of human health and the environment (an important incentive
for using the services of a waste exchange operation include the beneficial re-
use of waste materials which, in turn, protects the environment as well as
human health). The Argonne National Laboratory report entitle Industrial
Waste Exchange: A Mechanism for Savings Energy and Money (July, 1992),

VIII-5



reported that the energy and other costs required to produce raw materials
could be saved, and costs for disposal of these wastes could be avoided
through waste exchange. The most obvious incentive in participant in a
waste exchange program is the savings in cost over the cost of disposal.

Other incentives influencing participation in a waste exchange
program concern regulatory requirements. For example, under Section
3002(b)(1) of the Resource Conservation and Recovery Act (RCRA), as
amended by the Hazardous and Solid Waste Amendments (HSWA), waste
generators must have a program in place to reduce the volume or quantity
and toxicity of the waste. The United States Environmental Protection
Agency has stated that "where participation in a waste exchange program
affects a generator's efforts to reduce the volume or toxicity of hazardous
waste, such participation may be used to satisfy Section 3002 (BX1) of RCRA".

It is sometimes said that one company's waste is another's gold. This is
often true, as waste exchanges, such as the Southern Waste Information
eXchange, have helped generate profits for a variety of firms when these
firms have sold or exchanged their wastes as by-products to other firms which
use them as raw materials. '

In summary, millions of dollars are being saved, not just in reduced
disposal costs, but in reduced expenditures on energy, fuel, water, and raw
materials. A successful waste exchange program can help to reduce the
amount of money spent on treating, transporting, and disposing of hazardous
wastes as well as increase profits, market share and compliance with
regulatory requirements facing waste generators.

CONCLUSION

In addition to helping meet the requirements of federal, state and local
regulations, participation in a waste exchange program provides the waste
generator and waste user with an opportunity to explore alternative waste
management options that may result in reduced operating cost, increased
profits, reduced liability, as well as increased protection of the environment.
Waste exchanges represent an important waste management opportunity for
both the private and public sectors as a cost-effective means to protect human
health and the environment through waste recycling and reuse.
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Alberta Waste Materials Exchange
Mr. Jim Renick
Red Deer ARC
Provincial Building, #303A
4920-51 Street
Edmonton, Alberta
CANADA T6H 5X2
(403) 340-7980
FAX: (403) 340-7982

B.AR.TER. Waste Exchange -
Mr, William Nynas

MPIRG

2512 Delaware Street SE
Minneapolis, MN 55414

(612) 627-6811

British Columbia Waste Exchange
Ms. Jill Gillett

1525 West 8th Avenue

Suite 102

Vancouver, B.C. V6J 1T5

(604) 731-7222

California Materials Exchange
Mr, Dave Sparrow

Local Government Commission
909 12th St., Suite 205
Sacramento, CA 95814

(916) 448-1198

FAX: (916) 448-8246

'California Waste Exchange
Mr. Leif Peterson
" Alternative Technology Section

" Department of Toxic Substances Control

Post Office Box 806
Sacramento, CA 94212-0806 .
(916) 322-3670

Canadian Chemical Exchange *
Mr. Philippe LaRoche

P. 0. Box 1135

Ste-Adele, Quebec

CANADA JOR 1L0O

(514) 229-6511

TABLE 1
Waste Exchanges Operating in North America
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Canadian Waste Materials Exchange
ORTECH International

Dr. Robert Laughtin

2395 Speakman Drive

Mississauga, Ontario

CANADA L5K 1B3

(416) 822-4111 (Ext. 265)

FAX: (416) §23-1446

Industrial Maierials Exchange
Mr, Bill Lawrence

172 20th Avenue

Seattle, WA 98122

{206) 2964633

FAX: (206) 296-0188

Industrial Materials Exchange Service
Ms. Diane Shockey

Post Office Box 19276

Springfield, IL. 62794-9276

(217) 782-0450

FAX: (217) 524-4193

Iowa Waste Reduction Center
By-product Waste Search Service
Ms. Susan Salterberg

75 BRC

University of Northern Iowa
Cedar Falls, IA 50614-0185
(800) 422-3109

(319) 273-2079

FAX: (319) 273-2893

Louisiana/Gulf Coast Waste Exchange
Ms. Rita Czek

1419 CEBA

Baton Rouge, LA 70803

(504) 388-8650

FAX: (504) 388-4945

(Continued on Next Page)



Manitoba Waste Exchange

Ms. Beth Candlish

c/o Biomass Energy Institute, Inc,
1329 Niakwa Road

Winnipeg, Manitoba

CANADA R2J 3T4

{204) 257-3891

Montana Industrial Waste Exchange’
Managér

Montana Chamber of Commerce

F. O. Box 1730

Helena, MT 59624

(406) 442-2405

Northeast Indstrid Waste Exchange, Inc,
Mr. Lewis Cutler

90 Presidential Plaza, Suite 122
Syracuse, NY 13202

(315) 422-6572

FAX: (315) 422-9051

Ontario Waste Exchange
ORTECH Intenational
Ms. Mary Jane Hanley
2395 Speakman Drive
Mississauga, Ontario
CANADALSK 1B3

(416) 822-4111 (Ext. 512)
FAX: (416) 823-1446

Pacific Materials Exchange
- Mr. Bob Smee

1522 North Washington

Suite 202

Spokane, WA 99205

{(509) 325-0551

FAX: (309) 325-2086

RENEW

Ms. Hope Castillo

Texas Water Commission
Post Office Box 13087
Austin, TX 78711-3087
(512) 463-7773

FAX: (512) 463-8317

*  For-Profit Material Waste Exchange

VIII-8

Southeast Waste Exchange
Ms. Maxie May

Urban Institute

UNCC Station

Charlotte, NC 28223
(704) 547-2307

Southern Waste Information Exchange
Mr. Eugene B. Jones

Post Office Box 960

Tallahassee, FL. 32302

(800) 441-SWIX (7949)

(904) 644-5516

FAX: (904) 574-6704

Wastelink, Division of Tencon, Inc.
Ms. Mary E. Malotke

140 Wooster Pike

Milford, OH 45150

(513) 248-0012

FAX: (513) 248-1094
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USING ON-LINE DATABASES TO IDENTIFY MARKETS

Robert W. Smee
Pacific Materials Exchange
1522 N. Washington, Suite 202
Spokane, WA 99201-2454

An important pollution prevention strategy that industry is strongly encouraged to implement is
to use industrial waste exchange. Waste by-product, off-spec, overstock, obsolete, and damaged
materials from one industry can be usable resources to another industry. A waste exchange is
an information clearinghouse that publicizes these used and virgin materials to potential users
for reuse and recycling. Listed are resources available and wanted, including both solid and

hazardous materials.

Significant environmental and economic benefits can be realized by participating in an industrial
waste exchange. The reuse and recycling of materials conserves resources and energy, protects
the environment, decreases requirements for traditional disposal, and reduces disposal costs for
industry. Currently, it is estimated that industry saves $27 million and the energy equivalent

of 100,000 barrels of oil annually, by using waste exchange.

Successful exchanges occur between companies within the same metropolitan area, as well as

vIII-12



between companies separated by thousands of miles. Transportation distance is no longer the
barrier to waste exchange it once was, and recycling opportunities are significantly increased
with a large network. Further, the greater the number of materials identified, and the more
people reviewing them, the greater the probability of recycling occurring. For these reasons,
there has been considerable interest in the development of on-line computer systems to facilitate -

waste exchange.

On-line capabilities have been developed to augment print materials, increase opportunities, and
speed information transfer. To increase effectiveness exchanges must be able to provide
customers with a database of sufficient size and scope to increase the ability to "match” need and

demand, and to reach beyond local and regional boundaries.

Further, a nationwide automated network would provide cooperation between -existing waste
exchanges, more participation from waste generators, broader exposure for material listings,
higher speed informatton flow, and reduced costs of information handling; making inform.ation
readily available and more widely used throughout all states of the nation. A consistent,
integrated, high quality, automated waste éxchange network readily available would increase the
utilization and effectiveness of waste exchanges, and would enhance and further develop their

operation, -

The availability of an nationwide network will significantly increase the number of materials
listed and dramatically broaden their exposure to potential users, which will greatly increase
recycling. This increase in utilization and effectiveness and the capturing of pertinent data by
the computer, will be a definite advantage to the waste exchange community by providing

information on effectiveness.

The information produced by the network regarding the types, volumes, and location of waste
materials nationwide will encourage technological innovation and entrepreneurial interest to
develop uses and markets. It will encourage new business by helping identify unused
applications for waste materials, stimulate innovation in technology through publicizing
opportunities, provide business development for waste professionals, and profit industry by

reducing raw material costs and providing an inexpensive disposal alternative. The network will

VIII-13



provide market outlets for industrial and municipal solid and hazardous waste, or otherwise

unwanted materials that would be landfilled or incinerated.

The network will assist industry in compliance with waste management regulations and the
fostering of waste minimization, also the recycling of waste materials can reduce the exposure
to 1iability. The economic benefits to industry will further demonstrate that recycling is good
business, while benefiting consumers by keeping product costs down. These benefits and
exchange success stories will be publicized via the network, adding further incentives to
participate. The network will provide corporate leaders an opportunity to network and
communicate beyond their particular industry regarding issues of waste management and

environmental protection. This opportunity is viewed by many as a great advantage.

In addition to industry, this network will provide assistance to waste management professionals,
consultants, waste brokers, recyclers, testing labs, government officials, processing and disposal
facilities, and researchers. Municipal recycling programs and the recycling industry will be
assisted in the development of markets for recycling materials by the availability of information

provided by this national automated network.

There are on-line systems for waste exchange presently operated by the Northeast Industrial
Waste Exchange, Inc., Syracuse, New York; the Southeast Waste Exchange, Charlotte, North

Carolina; and the Southern Waste Information Exchange, Tallahassee, Florida.

The following is a demonstration of the National Materials Exchange Network developed
through the cooperation of 12 of the nations industrial waste exchanges. The service is offered
free of charge with participation in your local waste exchange. For further information and log
on instructions call 509-325-0507. '
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. National Material Exchange Network
Electronic Mail

Teleconferencing

Exit (terminate session)

¥ S I ]

Please Enter Your Selection: 1

. General information
Scan or read listings
Place a listing

Edit a listing

. Delete a listing
Check user referrals
Exit to Main Menu

KOO WD

Please Enter Your Selection: 2
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=

1. Material
2. Material
X, Exit

Available
Wanted

(831 )
(174 )

Please Enter Your Selection: 1

Acid

Alkali

Other Inorganic Chemicals
Solvent

Other Organic Chemicals
0il & Wax

Plastic & Rubber

Textile & Leather

Wocd & Paper

Metal & Metal Sludge

QWO -IOWL & WK

Please Enter Your Selection:

11.
12.
13.
14.
15.
16.
17.

7
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Laboratory Chemicals
Construction Material
Container & Pallet
Durable & Electronic
Glass

Paint & Coating
Miscellaneous

Exit



1.
2.
3.
4.
X.

Phone Area
State/Province
EPA Region
Country

Exit

Help

Please Enter Your Selection:

Phone Area
State/Province
EPA Region
Country

Exit

Help

Please Enter Your Selection:

Enter selection criteria: 9
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aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

°*GENERIC DESCRIPTION DATE LINE®°®

48445843488443834883844438830488A5454545435485845454840355555444448a843a84848a¢81
RUBBER Natural & Synthetic _ 05/22 1
FIBERGLASS 100% Fiberglass ' 05/22 2
PLASTIC 50% LDPE, 50% PP, co-mingled pellets 06/11 3
DELRON, TEFLON,ULTEM Delron, Teflon, Ultem 06/11 4
HDPE HDPE powder and pellets 06/11 5
VARIOUS PLASTIC PP, LDPE, EVA, Nucrel, etc. 06/11 6
PLASTIC CHOPPINGS PE, PVC, mixed blends, 1% copper 06/11 7
POLYETHYLENE FOAM FE foam 06/11 8

Scan forward. (F), Scan backwards (B), Line # for more info, exit (X): 2

Description:
Woven roving matte, 10" wide rolls, use: fiber
“reinforced plastic productien

Quantity: 7,000 lbs
City:San Jose

State:CA

Do you wish contact information (Y)Yes (N)No: y
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Ooéééééééééééééééééééééééééééaéééééééééééééaééééééééaéaééééééééééaaééé
agé

ee Contact Information VIEW

d86444545455454344 ééééééééaééééééééééééééééééééééééééééééééaééééééaéaéé

@
[+
i

Code : PE:A07/651
Company: Quazite
Contact: Neil McQueen

Phone : 408-923-5333 Ext.:

EEEEEEEET: éaé&ééééaééééééaéééééééaé&&&éééééééaaé&éééééééé&ééééaéééa

Press (C) to continue scan or (X) to return to menu:
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1992 North American Conference on Industrial Recycling and Waste Exchange

MANAGEMENT SYSTEMS FOR EFFECTIVE
POLLUTION PREVENTION IN
RECYCLING PROGRAMS

September 9, 1992

John S. Howell, Jr.

Galson Corporation

East Syracuse, NY
1-800-950-0506

‘ @ @ 1992 Govermment Institutes, Ine.
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Figure The Waste Minimization Assessment Procedure

The Recognized Need to Minimize Waste

¥
PLANNING AND ORGANIZATION

s Get management commitment
» Set overail assessment program goais
» Organize assessment program task force

Assessment Organization &
Commitment to Proceed

¥

ASSESSMENT PHASE

» Collect process and facility data

» Prioritize and select assessment targets

« Select people for assessment teams
 Review data and inspect site

+ Generate options

s Screen and select options for further study

Assessment Report of
Selected Options

\ 4

FEASIBILITY ANALYSIS PHASE

« Technical evaluation
« Economic evaluation
« Select options for Implementation

Final Report, Including
Recommended Options

\ 4

IMPLEMENTATION

= Justify projects and obtain funding
» Installation (equipment)

= Implementaticn {procedure)
Evaluate performance

Suecessfully Implemented
Waste Minimization Projects

I1X-8

Select New Assessment
Targets and Reevaluate
1 Previous Options

Repear the Process
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Environmental Compliance Auditing Programs: What You Don't
RKnow Can Hurt You

By:
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Enviropmental Compliance Auditing Programs: What You Don't
Rnow Can Hurt You

By

Allan E. Floro, Esq.
Nixon, Hargrave, Devans & Doyle
Rochester, New York

1.  INTRODUCTION AND BASIC PRINCIPLES:

An Environmental Compliance Audit is a comprehensive and systematic
comparison of a facility's operations against the applicable
snvironmental regulatory requirements (and any peolicies or industry
«tandarvds, if appropriate) to evaluate compliance status and the
nffectiveness of management systems in implementing environmental
proceduces designed to achieve and maintain compliance.

There are various types of audits, and it is important to establinh
A appropriate scope of work in reference to the goals for the audit
and to ensure that the audit is tailored to the unique needs of the
facility being audited.

Andit findings can be reported in a variety of ways and before
ombarking on an audit or auditing program it is important to consider
he objectives in reporting audit findings within the corporate
wtructure, and perhaps outside it. o

The desire to attach confidentiality to audit findings should be
llaken into  account during the planning stages of the audit.
rrocedures designed to take advantage of the various types of
privileges to protect audit findings must be instituted from the
nutset of the program. These privileges include:

1) Attorney-client cdmmunications;
2) Attorney work product doctrine;
3) Critical self-evaluation privilege.

There must be a commitment from management to devote the resources
necessary to address the findings of the audit. This means that
audit findings must be prioritized and implemented, with subsequent



verification. In addition, periodic audit programs must be designed
0 that corrective action can keep pace with the findings that are
heiny generated.

Criminal penalties are frequently tied to "knowing and willful”
violations and an audit report documents the requ151te knowledge
and intent if recommendations are not implemented in a timely
fashion.

The mitigative effect of audits in civil and administrative
penalty situations is frequently tied to the perception of an
of fective commitment to implementing recommendations.

Environmental compliance audit reports can be prosecutorial roadmaps
in an enforcement context so the decision to embark on a
self-policing program must be made only after careful consideration
nf all of the consegquences.

11.  FEDERAL ENVIRONMENTAL ENFORCEMENT AUDITING PQLICIES & LEGISLATION

H.5.EPA announced in 1986 that it intended to foster the practice of
self-evaluation and thus determined that it would seek environmental
audit reports only where they were put into issue by the corporations
themselves, where the reports were material to criminal
investigations, or where systematic non-compliance was suspected.

"]l Fed. Reg. 25004.

The FAA and U.S. DOT issued a Compliance/Enforcement Bulletin

{(No. 90-6) on March 29, 1990, which announced that its enforcement
policy henceforth would be not to seek criminal penalties in cases
where certificate holders (i.e., airlines) voluntarily and promptly
disclosed to the FAA any compllance failures before the violations
are uncovered in inspections, the failure is not deliberate or
intentional, and remedial steps are being implemented. The reasoning
was that public safety was enhanced significantly if there is an
incentive for companies to put into place programs to identify
deficiencies and promptly correct them and where. top management is
informed of the company's operations, compliance and safety record.

mn Ju1y 1, 1991, the U.S. Department of Justice (DOJ) issued a policy

statement entitled: “Factors in Decisions on Criminal Prosecutions
for Environmental Violations in the Context of Significant Voluntary
Compliance or Disclosure Efforts by the Violator.* The statement

announced DOJ's policy to encourage self-auditing, self-policing nnd
voluntary disclosure of environmental violaticns by the regulated
community by indicating that these activities are viewed as
mitigating factors in the Department's exercise of criminal
environmental enforcement discretion.



The policy calls for the DOJ attorney to consider the
existence and scope of any regularized, intensive, and
comprehensive environmental compliance program " {including
management audits) with particular consideration being given to
whether the compliance audit program ". . . includes sufficient
measures to identify and prevent future noncompliance, and
whether the program was adopted in good faith and in a timely
manner . . ." as part of the penalty mitigation calculation.

The following gquestions are to be asked:

Was there a strong institutional poliecy to comply with all
environmental requirements?

Had safequards beyond those reguired by existing law been
developed and implemented to prevent noncompliance from
occurring?

Were there regular procedures, including internal or

external compliance and management audits, to evaluate,
detect and prevent and remedy circumstances like those that .
led to noncompliance?

Were there procedures and safeguards to ensure the
integrity of any .audit conducted?

Did the audit evaluate all sources of pollution (i.e., all
media), including the possibility of cross-media transfers
of pollutants?

were the auditor's recommendations implemented in a timely
fashion?

Were adequate resources committed to the auditing program
and to implementing its recommendations?

Was environmental compliance a standard@ by which employee
and corporate departmental performance was judged?

IT1. STATE_ENFORCEMENT POLICIES RELATING TQ AUDITING

- On June 20, 1990, the New York State Department of Environmental
tonservation (DEC) issued ‘its "Civil Penalty Policy” designed to
demonstrate to the regulated community and the public that DEC uses a3
systematic approach to evaluating and pursuing violations and is



vigorously enforcing the environmental laws. Two elements of the

volicy pertain to auditing, both of which are found in the "penally
adjustments” section:

“Violator cooperation” allows for the penalty to be adjusted
downward if "there has been prompt reporting of non-compliance
and the cooperation of the violator is manifested by the
violator's self-reporting, if such self reporting was not
obherwise required by law" and "if the violator has promptly
corrected the environmental problems caused by the violation.”

"History of non-compliance” will also be taken into account in
deciding how large upward adjustments should be, including with
respect to "the violator's response to previous violations in

regard to correction of the previous problem and attempts to
avoid repeat violations."

Note: DEC intends to look at the non-compliance history of
the corporation as a whole in the case of large
corporations, as well as the non-compliance history of fhe
offending division or subsidiary.

“m July 15, 1991, DEC revised its "Record of Compliance Enforcement
ttuidance Memorandum" which ties the issuance of permits (including
vermit renewals) to a history of compliance. The soc-called "Bad
Actor” policy states:

"Persistent or significant violators of the Environmental
Conservation Law should not have permits renewed or be allowed
to obtain new permits after committing breaches of the law
directly relating to their ability to carry out the authorized
activities in a lawful and environmentally responsible manner.
If a permit is issued to a prior violator, it may be appropriate
to impose strict reporting or monitoring conditions on such
permits or to require an environmental monitor on-site."

V. EUTURE TRENDS
- "ailing to have environmental compliance assessment procedures in

wlace is becoming a thing of the past.

- The Clean Alr Act Amendments require “"certification® of a facility's

compliance with all air permits and air-related laws and regulations,

subjecl Lo criminal penalty for false certification.

- Fonforvoment consent orders are bheginning to contain environmental

auditing requirements forcing public disclosure of the findings.



(fitizen suit groups and toxic tort plaintiffs are waking up to the
importance of environmental auditing reports as tools for litigation
ngainst corporations.

Industry trade groups are establishing voluntary environmental
compliance programs {(i.e., Chemical Manufacturers Association's
"Respansible Care” Program).

The financial community is evaluating environmental compliance as a
means of determining whether a particular industry represents an
nppropriate investment opportunity (i.e., the Valdez Principles), or
s a condition to lending.

V. CONCLUSIONS

He pro-active rather than reactive, so that as a company, you conltrol
ffhie decisions that go into determining the appropriate scope and
implementation of auditing programs.

et the environmental house in order before the above-described
programs result in permit and enforcement decisions adverse to your
company.

Ise knowledgeable audit consultants and experienced environmental
counsel to structure the programs to ensure that they achieve the
intended goals in today's aggressive enforcement context.
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RESPONDING TO GOVERNMENT INVESTIGATIONS

AND EXERCISING YOUR RIGHTS

by Allan E. Floro, Esq. and Michael R. Wolford, Esq.

Nixon, Hargrave, Davans & Doyle
Rochester, New York

INTRODUCTION — THREAT OF CRIMINAL PROSECUTION IS REAL

GOVERNMENT CONTACTS WITH THE COMPANY AND ITS EMPLOYEES AND

CONSULTANTS
AL Company Management
1. Government agents often contact company prior to

initiation of formal investigation. Corporate
manager should carefully weigh the pros and cons of
talking with investigator.

a. While a sufficient explanation may avoid a
criminal investigation, an inadequate
explanation may provide investigator with all
the information necessary for indictment or
conviction of company or individuals.

b. If company official decides to talk he cannot
provide misleading or intentionally inaccurate
statements. False or misleading statements to
public official can subject individual to
criminal charges.

B. Employees — usually the focus of government’s
investigation
1. Government investigators will attempt to meet with

employees after business hours and at their homes;
often suggest employee has civic duty to talk and
that attorney representation is not necessary.

The propriety of government’s interviews with
employees of corporation under criminal
investigation is not clear.
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Ethical rules for lawyers prohibit contact
with party to litigation whom opposing counsel
knows to be represented. Disciplinary Rule
7-104(A) (1). While a corporation is
considered a "party" under the rule, it is not
clear whether all employees are encompassed by
the representation.

Niegig v. Team I, 76 NY2d 363 (1990) - New
York Court of Appeals held in civil case that
opposing counsel may interview present
employees of company except (1) employees
whose acts or omissions are binding on
corporation (2) employees whose acts or
omissions are imputed to corporation to
determine its liability, (3) employees
implementing the advice of corporate counsel.
Implications of this case on criminal
investigation are not clear, but suggest that
courts will permit opposing counsel to
interview some company employees,

U.S. Department of Justice and New York
Attorney General’s Office take the position
that interviews of employees of represented
company are permitted.

Company should nevertheless inform prosecutor
in writing that it is represented by counsel
and that it objects to the prosecutor’s
(investigator’s) attempts to interview company
witnesses. Objection may have chilling
effect.

Employees should be notified of government’s
investigation and advised of the following rights
and obligations.

a.

Employee has right to refuse to be
interviewed. If he chooses not to be
interviewed he should politely advise
investigator of his decision.



b. Anything employee says can be used against him
and the company. Speaking with investigator
would be waiver of employee’s 5th Amendment

privilege against self incrimination
and employee could ke prosecuted based
on statements to investigator if it
later turns out that he was involved
in illegal conduct.

C. Employee is entitled to counsel retained by
company/dual representation issue.

d. If employee chooses to speak with
investigator, he should be truthful.

Company advice to employee must avoid appearance
that company is attempting to tamper with or
unlawfully influence witness or obstruct justice.

a. It is unethical, if not illegal, for counsel
or the company to order employees to refuse to
be interviewed. The Victim and Witness
Protection Act of 1982 (18 USC §-1512 et seq).

b. Consider putting any advice to employees on
this issue in writing to avoid any question
of propriety of advice. Memorandum should be
carefully prepared since it may be leaked to
or subpoened by the prosecutor.

Counsel should thoroughly debrief any employee who
chooses to be interviewed by government in order to
keep abreast of government’s investigation.

C. Consultants

1.

In environmental investigation, consultant may be
key witness on several issues including company’s
knowledge of environmental problems, unreported
spills, and company’s compliance/non—compliance
with applicable regulations.

Company should pre-empt government’s attempt to
interview consultants. Company should contact
consultants as soon as it becomes aware of
government’s investigation and request that
consultant not divulge any confidential company
information to prosecutor without receipt of
subpoena or other legal process.



a. Again, company must be sensitive to witness
tampering and obstruction of justice issues,.

3. Government may ask consultant for reports or other
documents in the consultant’s possession. Company
preoperly may request consultant to refuse to
provide confidential material.

4, The consultant’s contract with company should
contain a provision making the consultant’s work
product confidential, prohibiting disclosure of the
work product to any third party in the absence of a
subpoena, search warrant, or some other legal
process, and requiring the consultant to give
company timely notice of receipt of legal process.

III. INTERNAL INVESTIGATION

A. Purposes for Investigation

1. Generally an internal investigation should be
conducted whenever a company has reason to believe
it might be the subject of a criminal
investigation. The investigation should be
conducted immediately to allow company to determine
the nature of the problem and develop a strategy
for dealing with it.

a. should company cooperate or take adversarial
position '
b. knowledge of facts are critical to company’s

ability to intelligently and credibly
negotiate with prosecutor

c. results of investigation allows company to
fully prepare witnesses for grand jury
testimony or government interviews

B. Indications that investigation is appropriate
1. Government initiates investigation.
2. Information from environmental audit suggests

criminal activity at company facility.



C.

D.

Environmental incident occurs with criminal
overtones.

Employee complaints about activity with criminal
implications.

1f conducted properly, investigation results are immune
from disclosure.

1.

Upjohn Company v. United States, 449 U.S. 383

(1981) Attorney-client privilege not only applies
to advice given by attorney to client but also to
communications made to the attorney to allow him to
analyze situation and provide legal advice.
Guidelines tc assure results are privileged:

a. Senior management should commission
investigation to secure legal advice. This is
particularly important when investigation
undertaken before litigation is overtly
threatened; i.e. in response to environmental
incident. If it appears the investigation was
conducted for business reasons, results will
not be privileged even though investigation
was conducted by counsel.

b. Results must be kept confidential within the
company .
c. Company should obtain report from attorneys

containing analysis of company’s legal rights
and obligations.

Structure of investigation

1.

Interviews must be conducted by counsel to assure
attorney-client privilege attaches to results.
Other persons present during interviews must either
be protected by privilege or part of the internal
investigation team.

Environmental consultants and other experts used in
investigation should be retained and supervised by
counsel to maintain attorney-client privilege.

a. Consultant should not have any prior contact
with matter under investigation.



Collecting and Reviewing Documents

1.

Document management program relating to relevant
documents should be suspended. This avoids any
charge by government that documents have been
destroyed to avoid production.

Attorney-client privilege dees not apply to
documents collected during investigation.
Nonetheless, documents should be collected
immediately because they are critical to full
understanding of the facts.

If time permits, docuﬁents should be collected and
reviewed before employee interviews begin.

a. Documents will-identify key individuals

b. Understanding of documents by counsel is
critical to effective interviews of witness

Interviewing Employees

1.

Present and former employees will be the primary
source of relevant information.

Employees should be advised that counsel represents
company and not empleoyee individually and that the
substance of the interview may be disclosed to
company management. This is to avoid problems
later if company decides to take disciplinary
action against employee or to report his conduct to
government.

Counsel must be careful not to make statements or
take action which can be constried as attempting to
improperly influence employee’s potential
testimony, including selective review of documents.
The Victim and Witness Protection Act of 1982 (18
USC 5§ 1512) contains broad prohibitions against
influencing witness testimony and obstructing
justice.

Counsel must be sensitive to conflict of interest
issues when dealing with an employee whose
interests may ultimately vary from the company’s.

Content of interview should be preserved in
memorandum which contains counsel’s impressions and



Iv.

legal analysis; original notes should be destroyed.

REACTING TO SEARCH WARBANT

A.

@]

Often the execution of a search warrant is the first
indication that a company i3 the target of a criminal
investigation. The search is executed by a "team" of
investigators, armed police cofficers and technical
people. ©n most occasions, the company will be required
to respond to warrant without assistance of counsel.

Search warrant is order of the court directing law
enforcement officers to search designated area, property
or person for purposes of seizing specifically
designated property. Does not permit fishing expedition
on company property. It does not authorize interviews
of employees.

1. Generally warrant may order seizure of evidence of
crime, contraband or fruits of crime and property
used in commission of crime.

2. Warrant must describe with particularity the places
to be searched and items to be seized. Absent
extraordinary circumstances, officers may not
search other areas or seize other items. Fruits of
unauthorized search may be suppressed on motion
before trial.

Company personnel should have awareness of "do"s and
"don’t"s when search warrant is executed.

1. Call counsel immediately and ask officer to wait
until counsel arrives. If officer refuses, do not
obstruct search. Criminal procedure law permits
officer to use force if obstructed; obstruction
could lead to criminal charges.

2. Officer regquired to present search warrant to
property owner or facility manager. Review warrant
carefully for places authorized to be searched and
items authorized to be seized.

3. Follow officers during search and record all places
searched and all items seized. Officer is required
to give receipt for items seized but it is often
very general.

4. Object if officer exceeds authority of warrant by
entering places not designated or seizing items not

X-14



identified in warrant.

5, Do not give consent to search areas beyond that
which is allowed by warrant.

6. Search warrant cannot authorize interviews of

employees and company may advise emplcoyees of right
to decline to be interviewed.

7. If officers seize samples of soil, water,
chemicals, etc., ask for split sample. If officer
refuses, company should immediately take its own
sample.

v. INSPECTION OF THE COMPANY FACILITIES — DEMAND FOR ACCESS

A.

Both state and federal constitutions prohibit
unreasonable government searches and seizures.
(N.Y. Constitution, Article I, % 12; U.S,.
Constitution, Amendment IV).

1. A search of private property without proper consent
is unreascnable unless authorized by a valid search
warrant.

2. The exception to a warrant is the administrative

inspection of a pervasively regulated industry.
This exception is carefully limited. Marshall v.
Barlow’s, Inc., 436 U.S. 307, 313, 98 S.Ct. 1816,

1821 (1978).
a. Three-part test must be met: (i) substantial
government interest; (ii) warrantless

inspections are necessary to detect
violations; and (iii) search is conducted
pursuant to a statute containing a specific
inspection program which provides a
"constitutionally adequate substitute for a
warrant™. New York v. Burger, 482 U.S. 691
107 s5.Ct. 2636, 2644 (1987); People v. Burger,
67 NYZ2d 338, 343 (1986).




b. The U.S. Supreme Court has only recognized
four pervasively regulated industries: the
liquor industry, Colonnade Catering Corp. V.
United States, 397 U.S. 72; 90 5.Ct. 774
(1970), the firearms industry, United States
v. Biswell, 406 U.S. 311; 92 5.Ct. 1593
(1272), the mining industry, Donovan v. Dewey,
452 U.S. 594, 101 S.Ct. 2534 (1981); and the
automocbile dismantling industry, New York v.
Burger, 482 U.5. 691, 107 S.Ct. 2636 (1987).

c. The Court is influenced in its determination
by the amount of government oversight (i.e.
the extent of government regulations) and
whether there is any reasonable expectation of
privacy. -

Even if an administrative inspection is authorized
by statute and it involves a pervasively regulated
industry, it cannot be used to gather evidence of
criminal activity. People v. Pace, 101 AD2d 336
(2d Dept. 1984), aff’d 65 NY2d 684 (1983).

If the inspection is truly civil in nature and
evidence of criminal conduct was discovered, the
evidence would be admissible i1f the seizure was
otherwise reasonable. '

There are a number of federal and state statutes
which authorize the government to inspect a
company’s facilities and seize evidence without the
consent of the owner and without a warrant. Toxic
Substances Control Act, 15 U.S5.C. §§ 2610, 2614 and
2615 and Environmental Conservation Law, 5% 3-0301,
15-0313 and 33-0501.

a. Under TSCA, § 2610, the EPA is authorized to
inspect any establishment in which chemical
substances are manufactured, processed or held
by merely presenting credentials and a written
notice to the owner.

L. If access is refused, §% 2614 and 2615 of TSCA
provide for criminal penalties.

c. Notwithstanding the mandates of these
statutes, the U.S. Supreme Court in Marshail
v. Barlew’s, Inc., supra, held that such an




inspection without the owner’s consent or a
warrant is not lawful.

(i) The Department of Justice and the EPA
have publicly announced that they would
not seek sanctions against an owner who
refuses access.

(11} If an owner gives permission to inspect,
it constitutes a waiver of his Fourth
Amendment rights and the ability to
object to the admissibility of the
evidence on Fourth Amendment grounds.

Regardless of the absence of authority to conduct the
warrantless inspection, the company may conclude that it
is appropriate to permit the inspection and cooperate
with the government inspector. That decision should be
made with the full realization of the company’s rights
and the consequences of the waiver.

In lieu of an inspection, a government agency may obtain
vital information through the issuance of an
administrative subpoena.

1. The federal environmental statute authorizing the
issuance of the administrative subpoena is
contained in TSCA at 15 USC § 2610. The comparable
state statute is contained at ECL § 71-0503.

2. Neither statute is self-enforcing and, therefore,
the agency must proceed to Court in order to obtain
enforcement of the subpoena.

3. A Court will enforce the subpoena unless the
material sought by the subpoena is "incompetent or
irrelevant to any lawful purpose of the agency".
United States v. Alveska Pipeline, 836 F2d 443 (9th
Cir. 1988).

VI. RESPONSE TO A GRAND JURY INVESTIGATION

A,

All felony prosecutions in federal court must be brought
by Grand Jury indictment.

Grand Jury subpoena duces tecum to the company .

1. Attempt to negotiate a reduction in the terms and
scope of the subpoena.



z2. If unable to agree on reduction, motion to quash
may be necessary.

3. Burden on subpoenaed party is significant, |
Difficult to challenge scope on the ground of
burdensomeness.

4. Compllance with terms of subpoena or risk

obstruction of justice charge or contempt.

5. Fifth Amendment privilege may not be invoked by
corperation but it may be asserted by individuals.

Immunity

Under federal law, a witness may be granted use
immunity (18 USC 4 6002) which precludes the prosecution
from using the testlmony before a Grand Jury against the
witness.

Under New York law, the witness who 1s subpoenaed
to a State Grand Jury is granted transactional immunity
at the time of his appearance which precludes the
witness from being prosecuted for the matters testified
by the witness except perjury. CPL 8% 50.10, 190.40.

Multiple Representations

Whether the company counsel may properly represent
employees depends on a number of factors including the
identity of the targets of the investigation and whether
counsel has a conflict of interest in representing both
company and employees.

The government will normally cbiject to dual
representation and it may even move to disqualify the
representation of both or even prevent the counsel from
representing either party. -

Debriefing

Intexrviewing of witnesses after their appearance
before the Grand Jury is important in determining the
scope of the investigation and its direction. Care in
the use of the debriefing materials should be exercised.



VII.

RECOMMENDATIONS

A,

B.

Education and training of employees.
Record management program.
Environmental audits.

Security program.

Be prepared to undertake remedial work.

Don’t be intimidated by law enforcement, but don’t
obstruct.

Consider the environmental consequences of business
decisions.

Enforcement of the company-wide policy of environmental
compliance.

Seek advice of counsel at first notice of investigation.



1882 North Amerigan Conferenge on
industrial Recycling and Wasts Exchange
Syracuse, NY; September 8-10, 1992

Wrap up and final discusslon— background paper

MEETING THE RECYCLING CHALLENGE
NOW AND IN THE FUTURE

What Is the challenge?
Who /s Issuing ht?
To whom?

The wrapup panel of the conference will be assembled from spsakers and
conferaes. This background paper comes from the exparience of the
Northeast Industris! VWaste Exchange, Inc., other waste exchanges, snd from
independent studies of in-plent Industrial waste mangemant. The paper
begins with tha vision of corporate and public recycling culture that NIWE's
Board of Dirsactors adopted in 1950,

— William M. Sloan

THE VISION

¥ An Industrial community whera source reduction and recycling are part of
corporate culture 3 whaera racycling Is sutomatically considared for
byproducts that might bscome "waste” = whera buyers normally consider
secondary materials of both industrial and municipal origin.

® An Industrial environment in which recycling is routine business practice
based on its proven ecological and economic benefits = whore sarvices exist
to make recycling an ordinary business transaction » where precautions
commenasurate with the character of the recycied matarial are convantional
practice ® whare economic and regulatory policy encourage recyeling.

B Emergence of 8 robust recycling industry capabls of serving local and
regional marksts with transcontinsntal and internstional ties ® & leadarship |
role for NIWE in daveloping and fostering recycling and reuss of secondary
materials « through knowledgeebls, raliable and efficient business practice &
through informational ang sducational activities.

® NIWE as a service 8 with an affactive systom for transfer of iInformation
on secondary materials and extensive knowladge of their markets s that
asslsts in finding takers for low-value byproducts for the industries that
gonerate tham & that assists in finding secondary materisis for use by
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induatries that can use them & that can advise and essist business,
governmant and the public through its educational function.

Parhaps, shering this broad & statement at this conference is preaching to
the choir. Yat | hope that this choir itself will preach to others— that is one
way the word is spread— and shere both the knowhow and the optimism
that brought you here in tha first place. Only & tiny fraction of manufacturing
or service industries now think of recycling low-value byproducts; "wastes”
are more fraquently defined by how pevple think of them than by the
potertial of the material. Recyeling desperately needs advocacy and
vigibility.

FREE LUNCH

Environmentai policy-making has assumed that any Improvement in the
environment has to be paid for— a profound bias against win-win situations.
Yeat statistics from NIWE show 284 different byproducts worth $8.8 million
recycied in the pariod 1987-80, with a top exchange value of 82 million and
mere than half worth over 810,000, Wa know that NIWE Is not the only
recycler that saves money for producing industry.

Indeed, the modern chemical industry began with recycling, with the
discovery in the late 1800s of uses for coal tar, tha rasidus from coke and
coal gas production, which by the standards of the time could havs been
dumped on the neerest ampty lot. The niche of tha wasts exchangs and
most modern industrial recyclers is the bawlidaring varisty of lower-vaiued
process resldues, off-spec product, surplus or spolled materlat and
miscallanecus acrap. Being low-valus, these materials are even more subjsct
to the swervings of the markat than most commoditias— yet experienca
shows that thousands of them do hava sconomic value. Perhaps, had mors
emphaslis been put on using low-value byproducts— and on minimizing
lossas from Industrial processes In the first place— a ciean environment
would not hava bean seen for 80 long as & drag on the sconomy. The near-
automatic siternatives in industrial pollution control, however, have been
landtiil or waste treatment that is expensive, destructive of materiai
rasources, and less dasirable environmentally than at-sourcs raduction and
recycling. ' '

Savings through racycling are also a measure of dacraased roliance on
treatment and iandflli facilities— hence of environmental benefits. And, thess
2avings represent dirsct markst competition for the companies that operate
waste facllities. Basides the cost savings, tha producsrs of the former
"waates” often earned a cash return. The companias that ussd the waste
decreased their purchases of virgin materials.
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UNTAPPED MARKETS

The market for industrial waste recycling is much larger than today's
businass sctivity would Indicata. We know, for instance, that NIWE's
primary market ereg accounts for roughly a third of U.S. manufacturing
plants, employment, and payroll with & manufacturing employmant of about
six miliion in more thaen 120,000 plants. Total industrial waste generation in
the U.S. is very large, though the figure Is not established. Racent estimates
that put total industrial waste (including hazardous, non-hazardcus and
mineral-industry fractions) above ten billion tons annually do not account for
the diversity in form and management. Even a small fraction of ten billion,
however, is a large number. NIWE calculates the market value of trading
low-value industrial byproducts in the northeast U.S. as well upwards of half
& billion dollarg annually.

FLEXIBILITY I8 A VIRTUE

Wasta reduction at-source is the moat efficient and effective method of
pecliution prevention. NIWE’s board, for ingtance, racommends that a plant
look for ways to raduce waste bafore trying recysling. Expseriance shows,
however, that a plant will find ways to do both, Peliution prevention studies
by NIWE staff in 94 central New York plants uncoverad & million dollars
worth of combined waste reduction and recycling oppertunities. Since waste
reduction and recycling are so clesaly twined with mare efficisnt usa of
treatment and disposa!l facilities; manufacturing process; plant operations;
and emplcyee motivation it’s often hard to tell pollution prevention and
productlvity studies apart. :

The purigt view that at-gource reduction is the only truly valld technigue
ignoras the environmantal, economic and motivational banafits of
comprehensive waste managament. Focusing narrowly on toxies reduction
as the reason for gource raduction paradoxically links source reduction with
policies of the past that based reductions in emissions on the capabilities of
technologles rather than human motivation. How can wae tall a task manager
or a total-quality circle that the only thing that counts is slicing generation
whan they may find benefits that defy bureaucratic classification?

ENVIRONMENTAL SAFETY

A number of companies over tha dacades have taken waste, and monay, for
"recycling” while actually doing no mora (at bast) than warehousing the
matgrial. Other more good-willed companies saw businass opportunities in
recycling but did not have the expertise or markets to executs it. Some of
theae operations became superfund sites. "Sham" recycling became an
anvironmantal issue. The svidence most-cited "avidence” —suparfund
statistics— that industrial recycling Is risky today is not convincing. Ninaty-
eight percent of the 240-odd sites loosely represented as "recycling™ went
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into operation bafcre 1980. Mora than half of tham preceds the mid-1880s
and at lsaat six of them date from tha last century,

NIWE has not experienced faked eor illagal recycling nor are thay typical of
industrigl racysling today. Any industrial materlal, hazardous or non-
hazardous, racycled or virgin commodity, demands handling pracautions
appropriate to its nature and the ¢ircumstancas, Compliance with state and
fedaral regulations is, of course, absolutaly fundamental.

MAKING IT PAY

Most waaste axchanges get thelr support mainly from state and faderal
governmant (in NIWE's case with substantial halp at the start from four
central New York counties), With a fixad budget, howaver, tha more
racycling NIWE did the tighter its budget became. {Advertising and
subscription fees didn‘t make up the difference.) An affective slice of the
market was beyond reach. NIWE bacama a private, non-profit, tax-exempt
corporation and this year bagan a charge-for-results policy, charging finders’
feas on successful sxchangas to pay for tha services that led to the results.
Contributiong could than be used to snhance or tailor activities In areas of
special intereat. Putting the finder’s-fee collections into effact takes time,
howevar; desplta Its track record NIWE still operates on a shoestring. NIWE
is tha only waste axchange to taka this bold a step, which s wawsd with
anthugiasm by its naw clients.

Panailsts will certainly raise orhar challenges and other opportunitiss. These
are soms that wa have encountered at NIWE and elsewhera. Wa hope that
you find the conference axciting and rewarding.

The views in this paper are those ¢f the author and do not nacaasarily

raprasent those of his employer, the Maryland Envwonmentai Servica, or of
the Stats of Maryland

XI-4






FACT SHEET ON

GOVERNMENT INSTITUTES'
DIPLOMA PROGRAM

Government Institutes, Inc., now offers a special "Diploma Program"” to award its
attendees for their achievements and continued progress in the environmental, health
and safety flelds. You may earn three successive Diplomas depending on the total
number of Continuing Education Units (CEU's) you accumulate by attending Govern-
ment Institutes' courses (since 1985). Refer to each course brochure to determine the
number of CEU's the course is worth.

Diplomas will be presented personally each Spring and Fall in Washington, D.C.,
at a special Diploma Awards Ceremony held during the luncheon of the “Environ-
mental Laws & Regulations Update™ course. The Spring Awards Program will
recognize those who meet their Diploma requirements by April 1 of that year, and the
Fall Awards program will recognize those who meet their Diploma requirements by
September 1 of that year.

All Diploma recipients also are invited to be GI's guest for dinner immediately
following the first evening's reception. If you cannot accept your diploma in person,
we will be happy to mail it to you.

The three Diplomas you may earn are:

-- Government Institutes' Associate Diploma, earned after your
completion of 40 CEU's;

-- Government Institutes' Advanced Assoclate Diploma, earned
after your completion of 80 CEU's;

-- Government Institutes' Distinguished Associate Diploma,
earned after your completion of 120 CEU's.

Generally, Government Institutes' one-day courses are worth 6-9 CEU's and our
two and three day courses, 10-15 CEU's.

Government Institutes looks forward to continuing to serve your learning needs
and helping you to demonstrate your efforts to your management, colleagues,
regulators and inspectors with a Diploma from Government Institutes. If you have
any questions about the Diploma Program, you can Direct Dial any of our Education
Counselors at (301) 921-2345.

Governmnent Institutes, Inc.,

4 Research Place, Suite 200, Rockville, MD 20850 ¢ {(301) 921-2345



IN-PLANT TRAINING PROGRAMS

An intelligent, cost-effective way to train your staff in
environmental, health and safety compliance strategies..,

To request a proposal, or for more information on how we can help you and your organization,
contact Carol or Chris in GI's Training Capabilities Department at {301) 921-2368,
or give us the name of the person we should contact, with no obligation:

Name/Title

Organization

Mailing Address

City/State /Zip+4

Business Telephone
—— @Gouemment Institutes, Inc. « 4 Research Place, Sufte #200, Rockuilie, MD 20850 « (301) 921-2300 ===



KEY ENVIRONMENTAL ACRONYMS

ACL Alternative Concentration Limit MTU Mobile Treatment Unit

AHERA Asbestos Hazard Emergency Response Act (1986) NAAQS National Ambient Air Quality Standard
ARAR Applicable or Relevant & Appropriate Requirement NCP National Contingency Plan
ARCS Alternative Remedial Contracting System - NEPA National Environmental Policy Act
ATSDR Agency for Toxic Substances & Disease (Federal) NESHAP National Emission Standards for
BACT Best Available Control Technology Hazardous Air Pollutants
BAT Best Available Technology (Economically Available) NIMBY "Not In My Backyard" Syndrome
BCT Best Conventional Technology (Pollutant Control) NIOSH National Institute for Occupational
BDAT Best Demonsirated Available Technology Safety and Health
CAA Clean Air Act NOV Notice of Violation
CEPA Conscientious Empioyee Protection Act NPDES National Pollutant Discharge Elimination
CEQ Council on Environmental Quality System
CERCLA Comprehensive Environmental Response, Compensation NPL National Priority List (Superfund)
and Liability Act (1980) -- The Superfund NRC National Response Center or Nuclear
CE-SQG Conditionally Exempt Small Quantity Generators Regulatory Commission
CFR " Code of Federal Regulations NSPS New Source Performance Standards (CWA)
CWA Clean Water Act OSHA Occupational Safety & Health Act
DOD Department of Defense osw Office of Solid Waste (EPA)
DOE Department of Energy . PMN Premanufacture Notification (TSCA)
DOT Department of Transportation : POTW Publicly Owned Treatment Works
DRE Destruction and Removal Efficiency PPE Personal Protective Equipment
ECRA Environmental Cleanup Responsibility Act (NI) PRP Potentially Responsible Party (in a
EHS Extremely Hazardous Substance Superfund site)
EIS Environmental Impact Statement PSD Prevention of Significant Deterioration
EPA Environmental Protection Agency RAP Remedial Action Plan
EPCRA Emergency Planning & Community Right-to-Know RCRA Resource Conservation & Recovery Act
Act (1986} o ‘ RI/FS Remedial Investigation and Feasibility
ERA Environmental Risk Assessment Study
ERRIS Emergency & Remedial Response Inventory System ROD Record of Decision
FDA Food and Drug Administration RTK Right to Know (Vernacutar of HCS)
FIFRA Federal Insecticide, Fungicide & Rodenticide Act RQ Reportable Quantity
FR Federal Register RQG Reduced Quantity Generator
Gl Government Institutes, Inc. ' SARA Superfund Amendments & Reauthoriza-
GWPS Ground Water Protection Standard tion Act of 1986
HCS Hazard Communication Standard , SDWA Safe Drinking Water Act
HH&E Human Health & Environment SNUR Significant New Use Rule (TSCA)
HSWA Hazardous & Solid Waste Amendments to RCRA (1984) 5QG Small Quantity Generator
ID# Identification Number (RCRA) SWA Solid Waste Act
IS Interim Status (For a TSDF) TCLP Toxicity Characteristic Leaching Procedure
LD50 Lethal Dose Level 50% TPQ Threshold Planning Quantity
LEPC Local Emergency Planning Committee TSCA Toxic Substances Control Act
LOIS Loss of Interim Status TSDF Treatment, Storage and Disposal Facility
LUST Leaking Underground Storage Tank UST Underground Storage Tanks
MCL Maximum Contaminant Level voC Volatile Organic Compound
MSDS Material Safety Data Sheet WQA Water Quality Act of 1987

ARE YOU INTERESTED IN A MORE COMPLETE LISTING
OF ENVIRONMENTAL TERMS, ABBREVIATIONS AND ACRONYMS?

Government Institutes' Environmental Regulatory Glossary contains more than 4,000 listings with the official
definitions compiled directly from the environmental statutes and the U.S. Code of Federal Regulations. The
price is $59.00 plus $4.00 shipping and handling. Place your order with:
Government Institutes, Inc.
4 Research Place, Suite 200
" Rockville, MD 20850
(301) 921.2355.



@ About Government InSti’ru"res

Government Institutes, Inc. was founded in 1973 to provide continuing education and
practical information for your professional development, Specializing in environmental,
health and safety concerms, we recognize that you face unique challenges presented by
the ever-increasing number of new laws and regulations and the rapid evolution of new
technologies. methods and markets.

Qur information and continuing education efforts include a Videotape Distribution Ser-
vice, over 140 courses held nation-wide throughout the year, and over 150 publications,
making us the world's largest publisher in these areas.

Government Institutes, Inc.
4 Research Place, Sulte 200
Rockville, MD 20850
(301) 921-2300

Other related books published by Government Institutes:

Waste Minimization and Recycling Report - This information packed
monthly report will give you practical information and case studies
you can use to begin - or refine - your waste reduction program.
Learn exactly how you can take advantage of "upstream'" modifications
that avoid creating those wastes in the first place! Published
monthly/ U.S. $198/yr; Outside U.S. $225/yr 1SSN: 0889-5509

Case Studies in Waste Minimization - 68 actual "success stories in
pollution prevention'" from the experts in the field! With this
book, you'll learn first hand from the experiences of other
companies which have made the most of their pollution prevention
programs. Softcover/290 pages/Oct '91/$55 ISBN: 0-86587-267-8

Waste Minimization Manual - Selected papers from our late 1986 and’
1987 seminars bring you up-to-date on the complete picture of waste
reduction. Softcover/181 pages/Sep '87/$57 1ISBN: 0-86587-731-9
RCRA Hazardous Wastes Handbook, 9th Edition - The Washington, D.C.
law firm of Crowell & Moring gives you clear, concise answers to
take you step-by-step through the maze of RCRA/Hazardous Wastes
regulations. Includes the RCRA Statute. Softcover/552 pages/

Sept '91/$98 1ISBN: 0-86587-270-8

Facility Pollution Prevention Guide - To be available late 1992.
Softcover/Price not set. ISBN: 0-86587-314-3

Complete Guide to Recycling and Reducing Your Office Waste - To be
available late 1992. Softcover/Price not set. ISBN: 0-86587-324-0

Call the above number for our current
book/video catalog and course schedule.




Publications (cont'd)

Managing Your Hazardous Waste: A Step-by-Step Guide - Provides
expert guidance for developing an effective RCRA management program.
The detailed checklists in this guide will help you accurately
identify your RCRA requirements, and then tell you the actual steps
to take toward compliance. Softcover/220 pages/Jul '92/$65

ISBN: 0-86587-311-9 : -

Treatment Technologies, 2nd Edition - This EPA manual explains 24
methods for treating hazardous wastes -- including thermal,
chemical and physical treatments -- in one easy-to-follow format
which enables readers to quickly compare the benefits and drawbacks
of individual techmologies. Softcover/230 pages/Jul '91/$65

ISBN: 0-86587-263-5

Related Training Videotapes...

Pollution Prevention: Reducing Waste in the Workplace - Designed to
encourage 'your employees, through case example, to walk through
their work areas with pollution prevention in mind and suggest
changes that will reduce waste and save the company time and money
later. VHS/24 minutes/Code 124/1990 $495 ]

Pollution Prevention: The Bottom Line - Stresses the importance of
reducing the volume of waste generated by your company, and
describes the benefits ad the bottom line costs of a pollution
prevention program. VHS/24 minutes/Code 125/1990 $295

Less is More: Pollution Prevention is Good Business - In this fact-
filled video, environmental executives share with you their
motivations and methods for implementing waste minimization
programs! It examines numerous waste minimization "'success stories'
among a wide variety of large and small industries. VHS/22 minutes
Code 109/1989 $98

Beyond Business as Usual: Meeting the Challenge of Hazardous Waste -
Explores the initiatives being undertaken by both government and
industry leaders in three major waste reduction areas -- reducing
hazardous waste at the source, recycling, and the alternatives to
land disposal. VHS/28 minutes/Code 112/1989 §98

Educatfional Programs

Our educational programs reach tens of thousands of professionals each year.
Combining the legal, reguiatory, technical, management and financial aspects of
today's key environmental, health and safety issues — such as environmental laws and
regulations, RCRA, CERCLA, UST, toxics, environmental management, OSHA, waste
minimization, environment and real estate, and many other topics — we bring to-
gether the leading authorities from industry, business and government to shed light on
the problems and challenges you face each day.

Currently, we offer over 100 public education programs annually in addition to
conducting in-plant training. A free description of our current educational opportuni-
ties Is available upon request. We invite your inquiry regarding our developing training
programs for you. '

Govemment Institutes, Inc., 4 Research Place, Suite 200, Rockville, MD 20850, (301) 921-2300



	Cover
	Table of Contents
	About the Authors
	I. Heading for the Future: Companies Reduce, Reuse, Recycle
	II. Trends in Corporate and Regulatory Industrial Recycling Policy
	III. Washington Perspective on Industrial Recycling
	IV. Beneftis of Recycling: Hazardous Waste Recycling Case Studies
	V. Innovative New Technologies for Recycling
	VI. Beneftis of Recycling: Non-Hazardous Waste Recycling Case Studies
	VII. Guide to the Entrepreneur: Financing New Recycling Ventures
	VIII. Identifying Profitable Markets for Recycled and Recyclable Materials
	IX. Evaluating Recycling Feasibility and Results
	X. Protecting Yourself from Liability
	XI. Meeting the Recycling Challenge Now and in the Future



