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CONVERSION TO METRIC UNITS

In this report, some units are expressed in U.S, customary units. Conversion
to metric units is easily accomplished by using the following formulae:

Multiply miles by 1.6092 to get kilometers
Multiply tons by 0.9072 to get metric tons (10° kg)

Multiply pounds by 0.4536 to get kilograms
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EXECUTIVE SUMMARY

MAJOR FINDINGS AND NEXT STEPS

The U.8, Environmental Protection Agency {EPA) estimated in 1976 that 344 million
metric tons {wet basis) of industrial processing residues are generated annually in the United
States. EPA suggests* that plant managers and engineers consider the following sequence of
steps as they develop their waste management strategies:

(1) Minimize the quantity of waste generated by modlfymg the industrial
process involved.

(2) Concentrate the waste at the source (using evaporation, precipitation, etc.)
to reduce handling and transport costs.

(3) If possible, transfer the waste “‘as is”, without reprocessing, to another facility
that can use it as a feedstock.

(4) When a transfer “as is” is not possible, reprocess the waste for material
recovery. ' '

{5) When material recovery is not possible,

(a) Incinerate the waste for energy recovery and for destruction of hazardous
components, or, '

{b) If the waste cannot be incinerated,‘detoxify"and' n'eutrafize it through
chemical treatment,

(6) Use carefully controlled land disposal only for wh'at remains.

EPA commissioned this one-year study both to explore the feasibility of the waste transfer
concept (step 3 and to some extent step 4) and to outline the requirements for a successful
waste transfer organization. The purpose of the transfer approach is to help broaden the
potential markets for both new and apparently-marginal industrial residues, and thus fo
reduce the quantity of potentially harmful wastes which require disposal into the natural
environment. Hence, established secondary materials markets were not within the scope of
the study.

*Federal Register, Vol, 41, No. 161, pp. 35050-1,



This study began by investigating the several existing European “waste exchanges.”
whose purpose is to transfer information about wastes available and wastes sought as feed-
stock. It was soon discovered, however, that a few chemical reclamation companies also
offer to transfer waste materials. This led to the distinction between two types of transfer
agents, the “‘information clearinghouse” and the “materials exchange’: the former transfers
information only, while the latter accepts residues, analyzes them, identifies new uses, treats
them as necessary, and then actively seeks buyers. Both types of organizations were studied.

CONCEPT OF WASTE TRANSFER

Waste transfer is both similar to and different from the purchase and re-use of indus-
trial by-products. In both cases, an industrial process generates, in addition to its principal
product, some material which is not-usable by the generating company, but which can
economically be sold for reuse by another company. When the material has a well recognized
value which justifies the costs of recovery, handling, and transportation, it is known as a
by-product. When the material has a value which has not been recognized, itis-a potentially
transferrable waste. So long as disposal is easy and mexpenswe disposal is the waste gener-
ator’s economically preferred course. Transfer to another plant or industry is economically
attractive only when disposal presents major problems, as will increasingly be the case as
restrictions tighten and costs rise.

While some transfers occur directly through the initiative of eitherthe waste’s generator
or its potential user, large-scale realization of the concept requires a third party or “transfer
agent.” This is because the possible uses are not well established, generators and potential
users usually do not know about each other, and companies are reluctant to reveal infor-
mation about their processes and materials. A transfer agent is therefore needed to identify
generators and users to each other while at the same time protecting confidential informa-
tion until a promising match is identified. Still more transfers can be made if the transfer
agent is able to offer additional services, such as assistance with negotiations, consultation
about uses and reprocessing requirements, or actual handling of the materials.

The term “waste” has two meanings which are related but distinct. First, it can refer
to damaged, defective, or residual material resulting from an industrial process, retaining
some or much of its original value; this is “scrap waste” or “scrap”. Second, in everyday
usage “waste” can refer to any kind of refuse, with no value, which can only be thrown
away; this is “trash waste’ or “trash”. In common usage of “waste”, confusion often arises
because the distinctions between “scrap” and “trash’ are not obvious to evetyone. What is
considered trash by one person is considered useful by another. This difference between two
values seen in one waste is central to both the econemic and the technical viability of waste
transfer, and creates opportunities for transfer agents. -



THE TRANSFER AGENT’'S FUNCTIONS

Engineers routinely examine their residues to seek further uses as by-products. In recent
years, stricter waste disposal regulations and the scarcity and rising prices of raw materials
have made it more economically attractive for companies to research further uses for the
valuable components of their wastes. Large companies with many processes and skilled
chemical engineers are likely to find those recycling opportunities which exist, particularly
within their own manufacturing facilities.

However, even engineers in large national companies are not likely to recognize all
waste transfer opportunities outside of their own industry. Moreover, technical discoveries
of new ways to find value in scrap do not occur in all companies at once. Also, medium-
sized or small companies typically lack the time and skills to find reuses for their wastes.

Therefore, needs exist which a formal, institutional transfer agent can satisfy, Indeed,
the difficulties which many engineers face in distinguishing between scrap wastes and trash
wastes offer the opportunities for waste transfer agents to provide useful technical and
economic services. The transfer agent works at the fuzzy and shifting boundary between
wastes and by-products. If successful, the transfer agent will gradually identify what can be
described as a “scrap chemicals market,” a small but distinct market sector containing
~materials which are more valuable than trash but less valuable than established by-products.
The transfer agent may also lift some scrap wastes with uncertain value up into the category
of by-products with well recognized value.

The function of the transfer agent, therefore, is to identify and help bring together
the generator, who views the waste as trash without further value, and the user, who views
it as scrap with re-use value, In this process, the transfer agent identifies scrap materials of
interest to both generators and users.

To be economically and technically useful, a transfer service must recognize the
realistic limits of its business or functions. On the one hand, it cannot afford to accept trash
wastes. On the other, it would serve no unique environmental or public purpose by trying
to deal in regular flows of process by-products with recognized value which are commer-
cially established; and the organization would not be a waste transfer service, but instead
one of many competing industrial or chemical brokerages. A transfer agent can thus offer
useful activities in only a narrow sector of the chemical materials market—the scrap sector.

REQUIREMENTS FOR A TRANSFER

Transfers of scrap can occur only after many conditions have been established for both
generator and user. Each, depending upon his own business and perspective of what is



important, must consider the following:

® Technical feasibility—the matching between the chemical and physical pro-
perties of available waste streams and the specifications of raw materials they
might replace.

e Economic feasibility—balancing of disposal costs foregone and raw materials
costs saved against the administrative and transport costs of implementing a
waste transfer.

o Institutional and marketing feasibility—values at risk, guarantees of supply,
guarantees of anonymity, and mutual confidence among generator, user, and
transfer agent.

e Legal and regulatory—potential transfer must be handled confidentially, be
allowed by law, and be unlikely to lead to liability suits.

POTENTIAL OPPORTUNITIES FOR WASTE TRANSFER

Accurate information about wastes being produced by industrial processes is difficult
and expensive to obtain, The first national estimate was compiled by EPA for Congress in
1973. More detailed national estimates by industry were developed in 1974-1976 by a
series of 14 EPA-commissioned studies, of which 11 were reviewed for this report.®1®

“The quantity of manufacturing processing wastes generated in those industries amounts
to about 206 million metric tons/year on a wet weight basis. Those wastes having potential
value for transfer and reuse total about three percent, or about six million metric tons/year
(wet basis). In selected industries, however, the percentage can be much higher: up to 95
percent in pharmaceuticals (SIC 2831), at least 25 percent in organic chemicals (SIC 286),
at least 10 percent in petroleum refining (SIC 2911), about 40 percent in paints and allied
products (SIC 285), and as much as 20 percent in small industrial machinpry (SIC 355).

Wastes generally recognized as having components of potential value include:

- wastes having high concentrations of recoverable metals
solvents
atkalis
concentrated acids
catalysts
oils
combustibles (for fuel)

® & 9 & & 9 @



Available data cover only about one-third of the manufacturing industries which might
participate in waste transfers. But they suggest that significant fractions of wastes from
other industries may have value which is not now being extracted. The easiest method for
testing the hypothesis would be an inexpensive transfer service for an industrial region
having many chemical plants, one or more petroleum refineries, and a mixture of other
industrial plants.

All industries which manufacture chemicals or use chemicals as raw materials are
potential clients of transfer agents. Potential participants in and beneficiaries of waste
transfer are concentrated in five industry groups:

Pharmaceutical (SIC 2831 and 2833)
Paints and allied products (SIC 285)
Organic chemicals (SIC 2865 and 2869)
Petroleum refining (SIC 2911)

Small industry machinery (SIC 355)

Their wastes with the highest reuse and traﬁsfer potential include solvents, still bottoins,
and spent catalysts. In general, transfer will take place:

e from larger companies using continuous processes to smaller companies
using batch processes;

e from basic chemical manufacturers to formulators; and,

e from industries with high purity requirements (e.g. pharmaceutical) to those
with lower purity requirements (e.g. paints).

In addition, almost any industry which needs fuels or cleaning solvents, for example, machine
shops and boat builders, is a potential user of scrap wastes. Moreover, reclaimers would
naturally become clients of a transfer organization in order to expand their business.

Most potential clients will demand reasonably large amounts of regularly-produced
scrap wastes, There is some potential for transfer of smaller amounts of wastes produced
occasionally, such as spilled or ruined batches of paint or other chemicals, While many
such wastes can be anticipated, their total tonnage, and hence their economic and environ-
mental impact on the area, is not likely to be large.

The economic gains from each potential transfer depend upon the waste generator’s
savings on disposal costs and the user’s savings on raw materials costs. The total gain must



cover such transfer costs as transportation, administration, and possibly reprocessing.
Generally, scrap wastes valued at less than one cent per pound cannot be transferred eco-
nomically over a distance greater than 50 miles.

A transfer orgarization which serves several industries has a greater chance of identify-
ing new transfer opportunities than does one serving only one industry. Thus, while the
chemical industry is expected to be the mainstay of any transfer service, participation by
‘customers of the chemical industries should be expected and encouraged. Such customers
or major users of chemicals include the textile, paper, wood products, printing, rubber
and plastics, leather, ceramics, machinery, and electronics industries.

No government agency, whether federal or state or local, whether a line agency or a
- special-purpose authority, should try to operate or sponsor a waste transfer service directly.
The potential conflicts between their promotional and regulatory roles would render the
service unacceptable to its intended industrial clients, and thus largely ineffective. None-
theless, governments retain an indirect interest because of their public health and environ-
mental protection responsibilities. They can provide significant general support, notably
by encouraging waste inventory and market research studies, offering technical assistance
to organizers and sponsors of clearinghouses, encouraging generators to keep wastes separa-
ted and to analyze their characteristics, controlling disposal and thereby raising its-costs,
and clarifying the questions and uncertainties which now surround legal Habilities of genera-
tors and handlers of hazardous wastes,

DIFFERENT ROLES OF A CLEARINGHOUSE AND AN EXCHANGE

When generators and users cannot satisfy all requirements for a transfer by them-
selves, they may seek help elsewhere. Their first recourse is to informal networks of colleagues.
The second is to professional societies and advertising columns of technical journals.

The third is to an information clearinghouse, which serves the limited function of
linking interested trading partners. A clearinghouse transfers only information. It plays
only a passive role in the transfer process, because it leaves generators and users to negotlate
directly.

The fourth recourse is to a dealeér, reclaimer, or materials exchange equipped to handle,
treat, and certify the characteristics of ¢chemical materials. Such agents play an active role,
because they stand as intermediaries between generator and user. Of course, many companies
reclaim materials with well-recognized reuse value. Only a few small companies in Europe
and the United States now seem to be offering, or interested in offering, the full range of ser-
vices needed to transfer scrap chemicals. -



Most existing transfer organizations are operated by the chemical industry associations
or governments of European countries as wholly- or partially-subsidized information clear-
inghouses. Only a few waste transfer agents operate now in the United States; two follow
the European pattern, and two take more active roles in identifying matches and negotiating
transfers, although they do not physically handle the materials. Several small materials
exchanges were identified, one in Eurcpe and the rest in the United States.

Information Clearinghouses

The functions of an information clearinghouse are very limited: to offer a central
point for collecting and displaying information, and to introduce interested potential trad-
ing partners to each other. They do not actively seek customers, negotiate transfers, set
values, process materials, transport materials, or provide legal advice, Any such functions
required to transfer a specific material are performed by generators, users, or middlemen
dealers.

The basic clearinghouse service is to receive offers of waste materials and requests
for scrap materials, list both anonymously, and publish the lists to members and interested
nonmembers of their sponsor association. Interested potential traders then contact the
clearinghouse, which refers them to each other, but takes no further active role in negotia-
tions which may lead to transfers. Most clearinghouses try to learn whether transfers in
fact were completed, but with only limited returns.

All existing information clearinghouses are subsidized by their sponsors. Some charge
nominal listing fees. An information clearinghouse requires little capital investment and can
be operated at an annual cost of between $10,000 and $90,000 per year, depending on
industry response and the degree of active promotion of its service. Financial self-sufficiency
could be achieved once the information transfer service has shown its usefulness to industry,
by building a large circulation and by setting realistic listing and subscription fees. A partici-
pating company could probably recover such fees with one successful transfer a year.

Experience of the older European clearinghouses suggests that about 10 percent of
scrap wastes listed will actually be transferred. Approximately one-half of those wastes
transferred went to waste brokers and reprocessing companies (i.e., solvent recovery, etc.).
The remainder were transferred to manufacturers.

The best sponsor for a clearinghouse is a local or regional industry association, or an
organization equally responsive to industry’s needs, for three major reasons. First, to be
successful, clearinghouses must obtain the support of industry, especially plant managers
and engineers faced with waste disposal problems. Second, it is not likely that clearinghouses



will be self-supporting until industry learns about the assistance which clearinghouses offer.
Finally, they must keep identities and waste generation data confidential.

Although information clearinghouses can assist industry, their importance should not
be overemphasized. When clearinghouses began in Europe, they received many listings. The
initial influx of wastes included many continuous waste streams. In most cases after the
first 12-to-18 months of operation, the number of listings declined. Presumably as plant
managers either negotiated transfers or decided that their wastes had no value in the current
market, they discontinued their listings.

However, in addition to facilitating transfers of specific wastes, clearinghouses provide
two useful general services. First, both their existance and listings of available wastes help to
educate industrial engineers about the increased opportunities for transferring and using
scrap wastes. Second, their series of lists can gradually build an inventory, incomplete but
also inexpensive, of industrial processing wastes.

In the next few years, several more clearinghouses may begin in the United States.
Even though subsidized clearinghouses can be operated in areas with a low density of indus-
try, they will facilitate a greater number and higher percentage of transfers in heavily-
industrialized areas, such as Houston, Chicago, and Philadelphia, having a large number and
variety of industries within relatively small geographic regions.

The scope of the typical clearinghouse in Europe is national, and in two cases interna-
tional. The likely American pattern will be a network of regional clearinghouses, with
arrangements to cooperate in cases in which the value of the scrap waste is great enough
to cover costs of transporting it between regions.

f

Materials Exchanges

The services of exchanges are more complex and expensive than those of clearing-
houses. Exchanges buy or accept wastes, analyze their properties, identify potential uses,
reprocess them as needed, and sell at a profit. They transfer information only as a courtesy
to clients or in the course of paid consulting services. Whereas a clearinghouse needs only a
part-time staff and office space, an exchange needs highly-competent technical, managerial,
and marketing skills, as well as storage and processing facilities.

Financial success depends upon brokering matches to completion. Because of trans-
portation costs, most transfers can occur within about 50 miles only. Exchinges must, for
economic reasons, concentrate on those scrap wastes of most value and most likely to find
" buyers. A materials exchange requires a capital investment of from $200,000 to $350,000,



and annual operating costs are expected to fall in the range of $50,000 to $150,000 per
year. Economic analysis indicates that a materials exchange service is not likely to become
profitable, unless offered together with a range of other established services to chemical
industries, such as handling surplus chemicals.

NEXT STEPS NEEDED TO DEVELOP CLEARINGHOUSES

1. Detailed data are needed from one or more operating clearinghouses in
order to guide the creation of clearinghouses elsewhere. Such data should
include listing activity, costs, and manpower used, and should not over-
look the value of contributed volunteer professional time. These operating
data must be collected without impairing the anonymity guaranteed to
listers.

2. Although the role of the public sector must be only indirect, it is nonetheless
important in providing support services, notably by encouraging studies of
operating experience and inventories of available wastes.

3. Emphasis should be given to the needs of potential scrap users. Waste gener-
ators quickly recognize the potential usefulness of the information clearing-
house service, Moreover, success of the waste transfer concept depends
ultimately upon the demands of users of acceptable scrap wastes. Examples
of new recycling technologies and successful new types of transfers should
be brought to the attention of potential scrap users through technical journals
and professional societies.

4, Information about the waste transfer concept and practice should be dissem-
inated widely, to satisfy the interest which is now so evident. Useful techni-
ques include publications, regional conferences, and technical assistance.
Various institutional and legal arrangements for cleannghouses should be
examined and perhaps tested,

5. A definitive study of legal liability issues is needed in order to clarify the
many questions, and to dispel some of the fears, which now present major
barriers to participation in waste transfers by generators and potential users.
Topics addressed should include transfer of title to wastes, residual Hability,
variations in law and practice among states, and developing trends both in
legislation and in court decisions.



One: or more subsidized clearinghduses should be encouraged: in order to:

demonstrate the effectiveness of the transfet concept,

identify the existence of transfer opportUnitieé,

generate detailed operating data, '

educate potential transfer participants in industry, and,

identify the potential for financial self-sufficient clearinghouses."

A financially self-sufficient clearinghiouse should be design‘e‘d-- and - demon-
strated over :a period of two-to-three years. Virious-combinations: of rela-
ted services and various forms of institutional sponsorship should be examined.

. Materials exchange services' should ‘be offered and operaté'd:.only"- by the

private sector. But the public sector should provide general encouragement
through technical and information:services.

10 |



. INTRODUCTION
PROBLEM AND THE EPA RESPONSE

The U.S. Environmental Protection Agenk;y (EPA) estimated in 1976 that 344 million
metric tons (wet basis) of industrial processing residues are generated annually in the United
States. This is almost twice the quantity of municipal wastes and more than thirty times
the. amount of sewage sludge generated annually,!*

As ocean dumping is decreased and water pollution and air pollution controls are
tightened, these materials will increasingly be concentrated into solids and sludges for dis-
posal on land. EPA estimates that 25 million tons of hazardous wastes are annually disposed
of on land Furthermore, EPA projects that this quantity will double during the next
decade.?

Section 212 of the Solid Waste Disposal Act as amended required EPA to investi-
gate the problem of hazardous wastes and study the concept of national disposal sites
for storage and disposal of these materials.? The EPA did this, but recommended that any
action on a national disposal site system be made part of a larger strategy based on improved
regulatory controls.®

The EPA’s report was submitted to the President and the Congress in 1973. It con-
cluded that: :

e Current practices of hazardous waste management are inadequate.

e This is because adequate treatment and dlsposal are expenswe and except
in the case of radioactive wastes, are not mandated by law.’

e What is lacking is appropriate legislative authority over land disposal of
non-radioactive materials. Existing authorities are adequate to protect the
air, surface waters, and probably ocean waters from hazardous materials,
but not land and groundwaters.

e The technology of hazardous waste management is generally adequate.

e A national disposal site system would be expensive, requiring investments
of about $940 million and annual operating costs of about $620 million.

*References are listed at the end of the report.
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# The private sector is capable of assuming most or all of the res'ponsibility
for hazardous waste management, and a small private-sector hazardous waste
management industry has in fact begun to develop.

The strategy recommended in the report is first to establish. appropriate regulatory controls,
then to monitor the response of the private sector, and only later to take further govern-
ment action if that is found necessary.® :

EPA currently proposes the following order of preference and- sequentce of steps for
handiing industrial waste streams:®

(1) Minimize the amount of waste generated, by modifying the industrial
process involved.

(2) Concentrate the waste (through evaporation, prec:pltatwn, etc.) at the
source to reduce handling and transport costs.

(3) If possible transfer the waste as is to another industry which can use it
as a feedstock.

(4) When a transfer “gs ig” is not possible, reprocess the waste for matetial
recovery. -

{5) When material recovery is not possible,

(a) Incinerate the waste for energy recovery and for destruction of hazard-
ous materials.

(b)Y If the waste cannot be incinerated, detoxify and nestralize it through
chemical treatment

(6) Use carefully controlled land disposal only for what remains.

The present study is concerned with Step 3 and to some extent Step 4. It explores the
feasibility of the concept of “waste exchange’ and outlines the requn'ements for success-
ful waste transfer operations.

The study is intended to further the strategy recommended in the 1973 EPA report
by outlining one way in which industry can reduce its waste disposal needs, The study
is also responsive to the goals of the National Academy of Science, whose 1966 study of
waste management identified recovery and re-use of pollutants as the strategy with hlghest
probable long-term utility in alleviating the natlonmde pollution problem.”



OBJECTIVES AND FOCUS OF THIS STUDY
This study has two major objectives: (1) to assess the feasibility and potential impact
of transferring wastes in the United States, and (2) to provide guidelines for the organization
and operation of a waste transfer organization. The conclusions are based on a review of the
activities of existing transfer organizations; analysis of the technology, economics, and insti-
tutional aspects of waste transfer; and extensive discussion of the concept with industries
generating and potentially using wastes.

This report will interest primarily existing and potential operators of waste transfer
services. The main questions addressed are:

¢ How do existing transfer orgamzatlons operate, using what procedures,
and with what results?

®  Where can such an organization operate best?
® Who are the most likely clients? What are their needs? How do they behave?
® How can clients best be identified, contacted, and attracted?

¢ Will their demand for transfer services grow, or at least remain stable over
time?

e What proportion of transferrable wastes are hkely to ﬁnd exact matches—that
is, find uses without chemical treatment?

e What skills and resources are required to run a transfer organization success-
fully?

® What are the economics of transferring wastes?
¢ What legal problems may arise?
* What competition might a transfer service face?

Other readers of this report will include potential sponsors or subsidizers qf transfer
organizations, generators of wastes, and potential users of wastes having reuse value.
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Il. TRANSFERRING WASTES: CONCEPTS AND REQUIREMENTS

Like most new subjects, this one is developing its own special vocabulary, in which
many terms are used with various and confusing meanings, Among the basic tasks typically
needed in a new field, just as important as coliecting and analyzing data, is to develop
and standardize its terms. When each term used in this report first appears in the text,
the rationale for the choice and definition is stated; the meaning is also given in the Glossary.

The term. “exchange” is now being applied quite broadly, as in, “After the exchange
opens, many companies may wish fo exchange their wastes.” It is used to describe organi-
zations ranging from publishers of information lists to reprocessing companies, and it is
applied to all types of inter-industry movement of wastes.

Inter-industry transactions rarely take the form of exact swaps, in which Plant A gives
its waste to Plant B and receives Plant B’s waste in return. Moreover, these transactions are
not necessarily made for profit or even for money; in fact, the generator may have to give
the waste away or pay the user to accept it. Therefore, it is useful to adopt a term broader
and more neutral than “exchange.” “Transfer” was chosen, because in common usage it
includes any kind of movement from one owner or location to another.

To refer generically to the “exchange” organization, whether its role is that of clear-
inghouse or of broker, this report uses the terms “transfer agent,” “transfer service,” or
“transfer organization.” This report identifies two distinctly different types of transfer
organizations, offering distinctly different types of assistance in transferring wastes; the
commeon term ‘“‘waste exchange” describes only one of these.

THE CONCEPT OF WASTE TRANSFER

The concept of waste transfer is analogous to that of the purchase and re-use of indus-
trial by-products: an industrial process generates a material which is not the principal
product and is not usable by the generating company, but which can economically be
sold to, and used by, another company. The difference is that a by-product’s recognized
value generally justifies the costs of recovery, handling, and transportation, while the
recognized value of a waste generally does not. So long as disposal is easy and inexpensive,
it is the economically preferred course. Transfer to another industry is economically attrac-
tive only when disposal presents major problems. This, of course, will be the case increas-
ingly as disposal is subject to tighter restrictions and as its cost rises,

While some transfers of industrial wastes are accomplished directly through the initia-
tive of either the company generating the material or the company seeking it, large-scale
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realization of the concept requires a third party. This is true mainly besause the uses in
question are not well established, generators and potential users often do not know about
each other, and companies are often reluctant to reveal information about their processes
and materials. An intermediary is needed to enable generators and users to find each other
while at the same time protecting confidential information until a promising match is iden-
tified. Still more transfers can be made if the third party is able to- offer additional services,
such as assistance with negotiations, consuitation about uses and reprocesmng requirements,
or actual handling of the materials, ‘ -

A transfer agent does not operate in a vacuum, but instead within a complex economic
and technical environment. It is therefore important to understand the structure of the
market for chemical materials. In its basic form, the market consists of three layers:

¢ Primary or Raw Materials
® Processing By-products
e Wastes

The top layer of raw or virgin materialsincludes the most valuable materials. It inctudes
raw materials from nature, for example sulphur or salt, It also includes virgin manufactured
materials, for example plastics, which manufacturers need for their processes. and thus view
as primary materials.

The middle layer of processing by-products includes materials which are often less pure
‘and less valuable than primary materials. Common examples are solvents from pharmaceuti-
cal and paint processing, slag from steel making, and rejected lead plates from lead acid
batteries. These examples have recognized value as material inputs for some manufacturers.
But their values are set, of course, by supplies ef and demands for compet:mg raw materials.
When primary materials are plentiful and cheap, processing by-products may have little
- demand, and thus little value in commerce.

The bottom layer of wastes includes materials generally viewed as having no value
whatever. In the eyes of their manufacturers, they should be disposed.

This description of the three-tier market ié, of course, a simplified and static summary
of many relationships. Closer examination is needed of materials in the bottom category of
wastes.

Waste: Scrap or Trash?

The term “‘waste” requires clarification, because it has two meanings which are related
but distinct. First, it can refer to damanged, defective, or residual material resulting from an
industrial process; such materials typically retain some or much of their originat value.
Therefore, this report refers to them as “‘scrap waste” or “scrap.”



Second, in everyday usage the term ‘“‘waste” can refer to many kinds of refuse; such
materials have no value, and can only be thrown away. Therefore, this report refers to them
as “trash waste” or “‘trash.” :

However, the confusion in common usage of “‘waste” arises often because the distinc-
tions between “‘scrap wastes” with some value and “trash wastes” with no value are not
immediately obvious. Often, what is considered trash by one person is considered useful
by another. For example, the process of manufacturing textiles produces irregular trimmings
and scraps of materials which cannot be reprocessed for sale as finished cloth; but they can
be used to wipe oil and dirt from machinery. Another common example is the scrap from
the metal-working industry, consisting of shavings, scraps of metal, and off-specification
parts left over after processing, which find their way to secondary uses—within the same
plant, at other plants within the same company, or at other companies via the established
scrap metals market. ‘ '

The distinction between scrap waste and trash waste is important because it is central
to both the economic and the technical viability of a waste transfer service. Economically,
if a material is truly trash, with no further value whatever, then it will not attract a buyer

.or even an acceptor; thus, no transfer will result. If an organization accepts such materials,
it is not really a transfer agent, but instead a disposal center.

The distinction between scrap and trash therefore modifies the first description of the
three-layer market for chemical materials to appear as follows:

e Primary or Raw Materials
e Processing By-products (Recognized Value)

Scrap Wastes (Limited or Potential Value)

* Wastes { Trash Wastes (No Value)

The discussion thus far has assumed that relations among materials in the materials mar-
ket are static. But, of course, their value and positions within the market can change. Many
process residues in the chemical industry were viewed initially as wastes with no apparent
value; then, as uses for which buyers would pay were identified and gained acceptance,
they rose to become established by-products with recognized value. Engineers designing
new industrial processes routinely examine the residues to seek further uses as by-products.
In recent years, both stricter waste disposal regulations and rising prices of raw materials
have made it more attractive economically for companies to research further uses for the
valuable components of their waste. Large companies with many processes and skilled
chemical engineers are likely to find those recycling opportunities which exist, often within
their own manufacturing facilities.
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However, even engineers in large national companies cannot-solve, all wasge. problems.
Moreover,” technical discoveries of new: ways-to find value‘in scrap do-not-occur:in-all com-
panies at oncel Also}’ ‘mediufivsizéd ot ‘small companies: typically-lack:the:time and skilis:to
find reuses for theit wastes. Although eng[neers in different: companies: do meet at profes-
sional societies to compare problems and-share solutions, these informal personal networks
are: by natute: limited in scopé and-uncertain:in-operation: Therefore,: -needs:exist-which a
formal-transfer agent can-satisfy::Indeed;-the difficulties which: .companies face.in distin-
guishing between-scrap- 'wastes ‘and;-trash: wastes:offer: the opportumtles for waste transfer.
agents to prowde useful’ technical and economic:setvices..: - ‘

"'I‘he'%:Ti-ansfer«Agen.t"fsﬁFunctions .

The transfer agent works in the fuzzy and shlftmg boundary area: between wastes and
by-products If successful, the: transfer agent will gradually-identify. what can be: desgnbed
as a “scrap chemicals market,” a small but distinct market sector. containing. matenals which.
are more valuable than ‘trash but less: valuable than established by-producis. The: transfer .
__ agent may also move some SCrap: wastes - wsth uncertam value into- the category of by-
products w:th recogmzed value ‘

"The functlon of’ the ‘transfer agefit;’ therefdre, is to- 1clent1fy and. help bnng together
the generator, who views the waste ‘as’ ‘trash without further vaiue, and-the user, whé views
it as scrap with reuse value, In this prooess the- transfer agent identifies scrap. matenals of
inférést'to both' genérators: and users. - :

To be economically and technically useful, a transfer service must .recognize the
realistic limits of its business or functions. On the one hand, it cannot afford te accept trash
wastes. On the other, it would serve no.unique. environmental or pyblic.purpose by trying
to deal in regular flows of process by-products w:th recogmzed value which are commercially
established; and the organization would not be a. waste transfer semce, but instead one of
many competing industrial or chemical brokerages. A transfer agent can thus offer useful
services in only a narrow sector of the chemical _matenals.marketﬂthe scrap sector.

HEOU‘REMENTS FOR-A: TRANSFER

' Béforé-deséribing’ the transfer system -and how it’ operates within the: .materials market,
it is hecessary:to recoghizé:the! elenients of :successful ‘transfers. ‘Transfers of:scrap-wastes,
. like any othe¥ business transaction; can"occur only: after- certain conditions are satisfied. for

both generator and user. Thése’ neeﬂs may ‘be div:ded into four: basic groups:

(]) Techmca!—The potentlai reuse. requlres .that the-scrap have specxﬁc char-..
acteristics.
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(2) Economic—Since both parties must gain from the transaétion, relations
among various costs and prices must be attractive.

(3) Marketing and Institutional—Once technical and economic factors are
favorable, such matters as knowledge of availability and need, confiden-
tiality, and correct timing become critical.

(4) Legal and Regulatory—Potential transfers must be allowed by law, must be
handled confidentially, and must be unlikely to result in liability suits.

Although the requirements are many, they cannot be satisfied at random, but rather
only in a logical sequence. Table II-1 shows the many requirements grouped into four
categories. Although all four categories are necessary, their ranking follows the sequence
dictated by the nature of the scrap material and its possible uses. In judging the potential
of a scrap material for transfer, there is no point in even considering its economic potential
and marketing tikelihood before knowing that a technical match is possible.

1. Technical Compatibility

To see value in a scrap waste, a potential user must know that the material will match
the input needs of his process. This specifies so many barrels or galions or tons and certain
physical and chemical properties. A major factor determining technical compatibility is
purity. The transferability of a scrap waste from one process to another may be hindered
by impurities, or even by fear of unknown impurities which may damage the user’s process.

The problem of impurities suggests a natural hierarchy which defines the direction
that transfers are most likely to take. As shown in Figure II-1, the hierarchy is defined
in two ways, by type of industry and by type of material.

Differeﬁt industries in general have different purity requirements due to the nature
of their products and end uses. Grouping industries in order of decreasing purity require-

ments leads to the following order:

(1) Producers of fine chemicals—for example, pharmaceuticals, photographic
chemicals, and some organics;

(2) Producers of chemicals—bulk organics and most inorganics;
(3) Formulators—blenders of paints, cleaning solutions, etc.;

(4) Hardware manufacturers—machine parts, boxes, etc.



TABLE H-1

REQUIREMENTS FOR:A TRANSFER

SCRAP WASTE WITH-POTENTIAL VALUE]

'

Quantity fits user's need?

: Physlcalﬁproperties-right? N
Chemical.characteristics right? '
Pure enough?

1. TECHNICAL COMPATIBILITY

2. ECONOMIC GAINS: " Generator's transfer:cost less-than-disposal. costi?:

- User’s transfer cost less than:raw matarials costs?

* (3ains enough'to -cqven',trar'tspomtidu;com? -

" Gains enough-to cover ‘analysis, trestment,.and other

transfer costs?

Genaerator knows of user’s need and specifications? -
User knows of scrap’s availability and ‘characteristics?:
Mutuai.confidence exists:between parties?.
Generator willing to have waste:reusad?.

User willing to-accept and-reuse:scrap?”

= Timing right for both’partias?: '
Confidentiality of data assured?:

3. MARKETING FACTORS

Legal liability limited?
® - Transfer notillegal? -
& Dataconfidential, insulated from government?

)

SUCCESSFUL TRANSFER TO USER:|

4, LEGAL/REGULATORY FACTORS:
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Type of Industry

"Type of Material

Basic Raw .
Maas:erial : Additives Process Fluids
— — |
Fine Very High High Low To Moderate
Chemicals '
"Chemicals High Significant Low To Moderate
Formulations Moderate " More Moderate Low
‘\\\
| \\
Hardware Low ‘ Lower
Manufacturing , Lowest

Source: Arthu.r D. Little, Inc.

FIGURE ¥I--1 | HIERARCHY OF PURITY REQUIREMENTS
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First, fine chemicals must be pure; if they are not, manufacturers risk paying sighificant
penalties. Pharmaceuticals are consumed by humans, and thus a particulatly high premium

is placed on their purity. Photogtaphic chemicals and some organic chémicals used as raw
materials for other processes simply do not perform their intended function if impure.
Impurities may cause undesirable side reactions which ruin the product (e.g., the photo-
graphic print) or poison the catalyst used in a subsequent process. Second, bulk organic
chemicals and most inorganics are subject to similar but less strict requiréments. Third,
formulations, for example paints and cleaning solutions, are generally used in léss sensitive
applications. Thus, their performance is less likely to be affected by impurities. Fourth,
purity requirements for manufactured substances are the least strict. The nature of these
products, for example machine parts or boxes, tends to preclude in¢orporation of the
impurity and hence degradation of product function. In summary, movihg down the list,
there is diminishing need for chemical purity and therefore increasing willingness to use
scrap wastes as replacements for raw materials,

Different types of materials are required by each type industry. These ¢an be broadly
classified as follows:

(1) Basic raw materials—the substances or inputs from which the main -products
are made;

(2) Additives—materials used in small amounts to produce or enhance specific
product characteristics; and '

(3) Process fluids—materials not incorporated into the product but used in its
production {for example, cleaning solutions and heat transfer media),

Purity requirements generally also decrease down this list for the simple reason that the
products include progressively fewer materials. Therefore, within each industry, wastes are
likely to be transferred down the list; for example, the scrap waste from a basic production
process may become a process fluid input to another process.

These two lists, when combined in Figure II-I, show that purity requirements are
highest for raw materials in the fine chemicals industries. They are lowest for process fluids
in the manufacturing industries. Exceptions exist, of course. But this two-dimensional
hierarchy is useful in identifying the natural market for a transfer sérvice, If thie organiza-
tion is to be most effective, it must cover a broad rarnge of industries. For éxample, even
though manufacturing industries might not normally participate in transfers of scrap chem-
icals, they should not be ignored complétely, Moreover, within an industry group, the
hierarchy of purity requirements helps to focus the search for likely users of a specific
scrap waste material.
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In the ideal case, technical compatibility between the scrap waste and the user’s Pprocess
is perfect, and the scrap can be transferred “as is”. But typically the technical match is less
than perfect. In these cases, the scrap waste offered by a generator must be changed to fit
the needs of a user. The change may be physical, for example by consolidating several small
lots. It may be chemical, for example by reprocessing to remove impurities. Such changes
may be made by the user, who knows his own needs best. .But they may also be made by
the transfer agent, if it has facilities for treatment, or by a reprocessing company.

2. Attractive Economic Gains

The economic requirements for a transfer are obvious. The most fundamental is that
the transfer must be advantageous to the user: the net cost of the scrap material must be
lower, at the point where he needs it as a resource input, than that of his alternative feed-
stock. Likewise for the generator, the transfer must be attractive: ideally, the generator
wishes to gain by selling it; but more likely he will be content to reduce his disposal costs
by giving it away, or by paying a net transfer cost less than his normal costs of disposal.

The critical costs to both generator and user are net. If the transfer requires such costs
as transportation and some form of treatment, these may be paid by either generator or
user or shared between them. But, unless one or both choose to subsidize the transfer,
the net transfer costs they will agree to pay must be lower than their alternative disposal or
raw material costs, :

3. Marketing Factors

Once technical and economic feasibility seem probable, several marketing factors
become important. Generator and user must of course know of each other’s need. In the

primary and by-product sectors of the market, this linkage function is facilitated by regular
brokers.

But in the waste sector, contacts are made much less easily. For example, although the
user must know the scrap’s technical characteristics, his need is typically difficult to satisfy.
Generators usually have no incentive to analyze their wastes, which are often chance mix-
tures of residues from several processes. Even where an analysis exists, generators are not
eager to broadcast such data, because such “chemical footprints” might provide useful
clues about new products to competitors.

A factor 6f great importance is mutual confidence, Generators, especially large com-
panies, hesitate to release scrap wastes to others for fear of possible injury tc their reputations
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for quairty, they generally will not release the odd batch of even slightly below-standard
.product. Similarly, potential- users, especrally thiose with “high purity needs, hesitate to
.accept. a; scrap. .waste just:to.save a few dollars where its uncertain impurities might ruin a
large -production.run’ worth far more ‘money; thus, the user is most interested in the pen-
crators technical reputation, integrity, and" willingness -to guarantee the scrap’s technical
charactenstws ;. Mutual-confidence s mﬂuenced not only by professronal reputation, but
alsp by ﬁnancral strength .

Another factor more eluswe but still significant, concerns attitudes. One influence on
potential partners to a transfer is opportunity cost-—those activities which could otherwise
be pursued profitably if -engineers were not worrying about transferring scrap wastes.
Because transfers present unusual problems, and thus new risks, those engineers, and man-
.-agers; who. tackle::them. must ‘be motivated partly by a phrlosophy that their efforts may
beneﬁt;@socrety :and :the .environment: even 'if not’ measurably their own company. Several
..gngineers; cite :the ;prevailing: “‘philosophy of waste” as an 1mportant barrier to early success
of.the concept of transferrmg wastes '

; .Yet another factor iis accurate timing, Generator and potential user. must know of their

A ._--J.'-_u

| needs at just the right tlme when economrc condltlons espccral]y the. costs of user’s raw
mqtenals, are: favora-ble ‘ e : ‘

- Thqinumber and vanabrllty of these' market factors show that generator-and user must
.. know about.each: other’s needs in- detail: When they do not know each other- directly, they

need the services of a transfer agent.

4, .-‘:L'ogsl and-Regiilatory Factors

‘ A major need for.both generator-and-user'is to feel free from legal llabrlrty ansmg from
‘a transfer. This often-cxpressed:fear explaing the generators’ reluctance to’ release wastes to
..other organizations; should:a third'party- suffer ‘inijuries possibly caused by such material,
“both generator and user, especially if they are large companies with known financial strength,
might become tempting targets for suit. Generators also worry that transfemng wastes may
mcrease therr exposure to scrutmy by regulatory authOntres

Thesc legal and regulatory factors differ  from' most of the techmcal economic, and
- marketing -factors in that: they are beyond the direct control of generators, users, and
(transfer agents. But these factors, however indirect, still have influence. Disposal costs to
generators are largely a function of how stringently landfills are regulated. Freight rates may
be discriminantly higher for other-than-raw materials than for competing primary materials,
.and. thus a burden to the:whole recycling industry,
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IIl. POTENTIAL OPPORTUNITIES FOR WASTE TRANSFER
NATIONAL WASTE STREAM DATA

Accurate estimation of the likely market opportunities for transfer agent services
requires data about wastes being produced by industrial processes. But such data are diffi-
cult and expensive to obtain, The first national estimate was compiled by EPA for Congress
in 1973.* More detailed national estimates were developed by a series of industry studies
from 1974 to 1976 commissioned by EPA.*'* Several states are now conducting inven-
tories, but results are not yet available. Detailed data at the level of a Standard Metropolitan
Statistical Area (SMSA) or an industrial region, such as northemn New Jersey or the Gulf
Coast, do not exist; instead, estimates for a locality or SMSA can only be derived from
national estimates. These national estimates are summarized in the following paragraphs and
tables; details about data collection and forecast methods appear in Appendix E,

~ Table 11I-} summarizes for the United States the total quantity of manufacturing pro-
cessing wastes generated in a number of industries studied for EPA.*"* The total quantity
for these industries is about 206 million metric tons/year on a wet basis and 147 million
metric tons/year on a dry basis. Table III-2 summarizes the types and quantities of known
wastes from the industries listed in Table III-1 which might have potential value. This
amounts to about 6 million metric tons/year, or about 3 percent of the total. This is an
order-of-magnitude estimate, based on the best available waste stream data. The data, how-
ever, were obtained primarily to estimate the magnitude of wastes requiring disposal and
the hazards that such wastes might present in landfill. In order to estimate transfer potential
accurately, the wastes would have to be characterized in far greater detail, preferably on a
plant-by-plant rather than on a national-average basis.

Table I1I-2 lists those wastes reported in EPA’s industry studies and generally recognized
as having components of potential value, namely:

wastes having high concentrations of recoverable metals,
solvents '

alkalis

concentrated acids

catalysts

oils

combustibles (for fuel)

Information developed and reported in those studies was based upon typical national practices.
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TABLE 1111

MANUFACTURING PROCESS WASTES FROM SELECTED INDUSTRIES,
19756 (U.8. TOTALS)

SIC

3691
3692

281
288
2879
2892
3471
2851
2011
283
33
226
30
3111
355 & 367
367

2002

TOTALS

Industry

Storage Betteries
Primary Batteries

Inorganic Chemicals
Organic Chemicals
Pesticides

Explosives

Electroplating

Paints and Allied Products
Petroleum Refining
Pharmacsuticals

Primary Metals

Textiles Dyeing and Finishing

'Rubber and Plastics

Leather Tannihg and Finishing
Special Machinery '
Electronic Components

Waste Qil Re-Refining

Total Waste Stream {metric tons/yr.)

Wet Basis

10,000

68,000,000

} 7,000,000

5,276,000
396,000
1,300,000
1,218,000
117,193,000
2,089,000
3,254,000
203,000
366,000
87,000
57,000

206,460,000

Dry Basis

40,000,000
2,2'60;200

209,000
370,000
600,000
244,000
100,165,000
310,000
2,00,7,0‘00
| 64,000
308,000
68,000
57,000

147,299,200

Source: U.S. Environmental Protection Agency, Hazardous Waste Management Division.
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POTENTIALLY TRANSFERABLE WASTES FROM SELECTED IND

SIC Waste

3692  Reject cells

Wastewater treatment sludge

286 Chlorinated hydrocarbon

2879 liquid heavy ends

2892 )} Other still bottoms‘

3471 Degreaser sludges

2851 Spoiled paint or lacquer
batches and wash solvents

2911 Coke fines

FCC catalyst fines

283 Halogenated solvents, other
solvents, tars, still
bottoms, carbon filter aid

33 Still pickle liquor
3

Sludges and trimmings

355 Solvents, metals, oils, acids,
357 and alkalis

Total

Sourca: Arthur D, Little, Inc,, estimates,

TABLE HI-2

{U.5. TOTAL)

Potential Valus

Metal recovery (17-70%
Zn, Hg, Ph, Cd)

Metal recovery

{40% Cr)

Dagreasing solvents
Fuel
Solvent recovery

Solvent recovery,
upgrading

Fuel
Catalyst recovery

Degreasing solvents;
Cleaning or paint
solvents; fuel

6% H,S0, with metals

Leather composites

Recovery and reclamation

27

USTRIES

Percentage of

Quantity Total Waste
(Metric tons/yr.,  Stream Listed
Wet Basis) in Table 1111
1,200 12
25 <1
247,000 35
1,600,000 22
105,000 2
174,000 44
13,000 1
117,000 9
160,000 95
3,500,000 3
12,000 6
73,000 20
6,000,000 3



However, specific plants may generate wastes with characteristics different from those
reported as “typical”. Furthermore, the studies were designed to determine the “hazardous”
components, rather than the physical and chemical characteristics, of wastes, Stream descrip-
tions were not sufficiently detailed to permit definitive judgments about their potential for
waste transfer.

Nonetheless, the data suggest that opportunities for waste transfer exist.in many indus-
tries, For example, up to 40% of paint industry wastes, 25% of organic chemical waste, 20%
of machinery manufacturing waste (on a wet weight basis) might find markets with the aid
of effective transfer agencies. Furthermore, available data cover only about one-third of the
manufacturing industries which might participate in waste transfer. The results lead to the
hypothesis that significant fractions of wastes from other industries may have value, and
therefore transfer potential, which is not now being extracted. The easiest mechanism for
testing the hypothesis would be an inexpensive transfer service for an industrial region hav-
ing many chemical plants (SIC 28}, one or more petroleum refineries, and a mlxture of
other industrial plants which use chemicals as raw materials,

The EPA industry studies showed that resouice recovery by internal recycling is widely
practiced. In the lead-acid battery industry, for example, there is in most plants 2 high
degree of recovery via internal recycling. In other sectors of the battefy industry, rejected
nickel-cadmium, cadmium-silver oxide, and mercury cells are sent to metal reclaimers; but
disassembly of the cells and separation of the metal is difficult. In the electroplating, pharma-
ceutical, and paint industries, waste solvents are generally recovered, in larger plants by their
own on-site facilities and in small plants by outside contractors. The metals industries have
continuing programs to explore ways to reclaim metals of value. The organic chemical
industry continually seeks ways to increase the percentage of raw materials in saleable
products, and thus to decrease the proportion of waste; it recovers solvents when econom-
ically feasible. The petroleum refining industry sells a large fraction of its coke fines as fuel,
and sends much of its spent catalyst out for reprocessing. On the other hand, our contacts
with plant managers suggest that even this generally-established recycling practice has not
been adopted by every plant within the industry. Hence, it should be possible to expand
transfer opportunities.

Most of the well-documented large process wastes from major industries are trash at
this time; uses have been sought for years, but with little success; thus, the probability that
a transfer agent could identify customers to accept a significant portion of these wastes in
the near term is very low. However, relatively small quantities of other wastes have poten-
tial as scrap, namely: :

& waste solvents,
e alkalies,
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e wastes high in metal content,
e concentrated acids, and,
e catalysts,

Many of these wastes are not now reclaimed or reused, and thus are excellent candidates
for transfer.

In summary, the exact quantity available of transferabile wastes is unknown. But the
above analysis of national data for a limited number of industries suggests that it might be
at least three percent of the nationwide total of processing wastes now being generated and
disposed into the environment.

INDUSTRIES AND WASTES SUITABLE FOR TRANSFER SERVICES

All industries which manufacture chemicals (SIC 28 or 29) or which use chemicals as
raw materials (e.g. SIC 22—textiles, 24—wood products, 26—paper, 27—printing, 30—rubber
and plastics, 31—leather, 32—ceramics, 33—metals extraction, 34—metals products, 35—
machinery, and 36—electronics) are potential clients of transfer agents. Such industries
generate chemical wastes with possible material or energy value that might be recovered for
use in other parts of the U.S. economy. Such industries also purchase virgin chemicals, and
might be willing to substitute scrap chemicals if their existence and availability were known.

The close relationship between the chemical industry and most of the Europen trans-
fer agencies is not accidental, Similarly, transfer agents in the U.S, could not be successful
without substantial participation of companies in the chemical industry. Their initial con-
tacts, mailings, -and advertising should be concentrated in such chemical manufacturing
groups as:

Pharmaceuticals (SIC 2831 and 2833)
Paints and allied products (SIC 285)

" Organic and chemicals (SIC 2865 and 2869}
Petroleum refining (SIC 2911)
Small industry machinery (SIC 355)

e & & & @

Waste streams from these industries with the highest reuse and transfer potential as scrap
include solvents, still bottoms, and spent catalysts. ‘

In general, transfers among these industries and to othefs that use chemicals in manu-
facture or waste treatment will take place:

e from larger companies using continuous processes to smaller companies using
batch processes;



¢ from basic chemical manufacturers to formulators; and,

e from industries with high purity requirements (e.g., pharmaceutical) to those
with lower purity requirements (e.g. paints).

In addition, almost any industry with a need for fuels or cleaning solvents, (for example
machine shops and boat builders) is-a potential user of scrap wastes. Reclaimers would
naturally become clients of a transfer organization, as a means for scanning the marketplace
and for expanding their businesses, ' :

Most potential clients will demand: reasonably large amounts of regularly-produced
scrap wastes. There is also some potential for transfer of smaller amounts of wastes produced -
occasionally, such as spilled or ruined batches of paint or other chemicals. While a signifi-
cant number of wastes of this type can be anticipated, their total tonnage, and hence their
economic and environmental impact on the area, is not likely to be large.

Transfers may occur within an industry or between different industries. Is the impact
of a transfer organization likely to differ between these types of transfer? Transfers within
an industry are favored-by common knowledge concerning technology, products and raw
material reqmrements and by the likelihood that potential transfer partners already know
each other. However, plants within an industry are more likely to Have common- wastes and
common raw material requirements; thus, if a waste cannot be.used m-house, xt is not likely
to be useful to another plant in the same industry.

Plants in different industries may n'ot' know each other or be aware of each other’s
raw material requirements and waste streams. The diversity between plantg'qpens. gjround‘
for potential transfers, if the parties can be brought togethier or made knowledgeable about
each other, '

It seems therefore that a transfer organization which cuts across industry lines has the
greater chance of opening up new transfer opportunities than does one acting only within
one industry. Thus, while the chemlcal industry is.expected-to be the mainstay of any trans-
fer service, participation by these who now purchase raw materials from the chemiical
industry should be expected and encouraged.

The largest volumes of scrap wastes are in sludges (often waste-water treatment sludges)
from a variety of industries, and slags from the ferrous metals industries. But transfer of
these materials is not practicable because of their volume, diverse contents and intractable
physical form. It is conceivable that some of the constituents of these sludges, notably the
heavy metals, could be reused if they could be kept out of the sludge. This can be accom-
plished only if the waste streams in individual plants could ‘be segregated near their point -
of origin and dealt with separately. :
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A SAMPLE AREA: PHILADELPHIA

In order to examine potential opportunities for waste transfer in more detail than is
possible using national estimates, particular attention was given to one Standard Metropolitan
Statistical Area. SMSAs are designated by the U.S. Bureau of the Census to standardize
urban areas for purposes of consistency and comparisons; an SMSA’s boundaries are drawn
to include both a core city and its natural economic suburbs and hinterlands. A number of
areas with heavy concentrations of industries producing process wastes, including the Gulf
Coast, the Great Lakes, St. Louis, and San Francisco Bay, offer potential for transfer services.

The Philadelphia SMSA was chosen for this study for several reasons. The major one
was that its industrial economy is both large and highly diversified, containing representa-
tives of 98% of all Standard Industrial Code (SIC) categories. It is also near other SMSAs
with large industrial concentrations, especially in chemicals. It is a bi-state area, and both
Pennsylvania and New Jersey have made notable efforts in recent years to regulate disposal
of industrial wastes. Philadelphia offers a variety of institutional forms.

Philadelphia’s waste transfer potential was estimated in two ways, First, the volume of
scrap wastes was derived from the national industry studies and other data. Second, inter-
views with 53 plant managers produced data about their needs to offer and to obtain-scrap
wastes, and about their willingness to consider using a transfer service. Detailed methods
and results are reported in Appendix C. ' ‘ ' ‘

Potential Estimated from ‘Available Data

The types and quantities of Philadelphia SMSA wastes as derived from national data
are shown in Table III-3. The scaling factor used for each industry was its employees iny~"
Philadelphia as a percentage of its employees nationally in 1975. For example, the pharma- |
ceutical industry (SIC 2831 and 2833) had 18,500 employees nationally, and 312 in Phila-
delphia, or 1.7%; thus, the tonnage of transferable pharmaceutical wastes produced nationally,
160,000 metric tons/year, was reduced by 98.3% to derive the tonnage potentially trans-
ferable in Philadelphia, 2700 MT/yr. These data are not highly accurate, of course, due to
uncertainties in local employment and the inherent variability in waste generation rates
related to numbers of employees, However, these data are the best available, and allow an
initial estimate of the magnitude of the market for transfer services. ; J

Table III-3 summarizes the wastes generated, almbst 4,000,000 metric tons/year, of
which about 6 percent or about 249,000 metric tons/year, are potentially transferable.
Included in this 6 percent are solvents of several sorts, which have potential reuse value if

31



TABLE -3

WASTES GENERATED AND POTENTIALLY TRANSFERABLE, PHILADELPHIA SMSA

Source: Arthur D. Little, Inc., estimates, derived-from EPA natlonal industry. studtias;
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_ . Total ~ “Potiitislly . Wiste In the

SIC Tonnege Transtérsble Westes . ‘tiirgeut pient

Code Industry Tyoes of Woste {MT/yr) (MT/yr) (%4 Col.8) (MTAv) (% of Col. 6]

285  Paint and ellied ‘Paint sludgesand 4,800 2.100 ] 700 30

products solvents : ‘
2866 Cyelic crudes and Still bottoms, tars 1,660 1,850 100 600 35
: " intermediates :

2869  Other organics Still bottoms, tars 70,700 70,700 ‘100 98,500 40

2833  Pharmaceuticals Sotvents, bottoms, 2,900 2,700 95 1,620 60
filter-alds, toxclds :

3312  Iron and steel making  Siags, sludges and 3,490,000 163,000 k] 17,300 M
plckle liquor

332 fronand stes! stags, sludges 100,600 - - - -

foundries

281 Inorganic chemicals _'Sludgas 109,000 — - - -

‘3471 Electroplating Sludges 2,800 60 z 4 7

3691 Storege-batteries Sludges, Pb com- 4,000 - - - -
pounds

2011  Petroleum refineries - Spent lime, sludges, £8,000 6,600 10 800 10
tank and still
bottoms

356 & Special machinery Matals, olls, solvents, 8,600 1,800 20 S - LY

357 acids, sikalis

3111 Leather tanning Sludges, trimmings 2,900 170 6 s 20

Total 3E56080 248,780 6 49éea 20
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reclaimed, and still and tank bottoms, which could have appreciable fuel value. The remain-
ing 94 percent consists mainly of slags and various sludges.

Table I1I-3 also shows the uneven distribution of wastes among plants in each industry
sector, Column 6 shows the tonnage of potentially transferable waste associated with the
largest plant in each sector. The tonnages range from as little as 5 percent of the total in
special machinery to as much as 60 percent in pharmaceuticals. Thus, only nine plants
generate 20 percent of Philadelphia’s potentially transferable wastes.

The question of how many tons would in fact be transferred with the help of a transfer
agent is difficult to answer, because of the many requirements for a transfer, which may not
all be satisfied in all cases, However, the likelihood of a successful transfer is influenced by
the amount of waste offered; if the amount is too large, there may be no user with suffi-
cient demand to want it; if too smal!, there may be no user near enough, with a matching
need, and willing to run the risks of accepting it.

The transferable wastes produced by the five industrial groups—pharmaceutical, paints
and allied products, organic chemicals, petroleum refining, and small industrial machinery—
are of three types: solvents, still and tank bottoms, and specialized wastes. The transfer
potentials for each were estimated as follows. : ' :

Solvents. The potential identified above includes 3,800 metric tons of solvents, 1,900
tons. coming from 37 paint plants and 1,900 tons coming from 10 pharmaceutical plants.

Solvents coming from each plant will be unique, differing in solvent concentration and
impurities from every other plant, as well as from time to time within the plant. For the
most part, solvents must be processed (purified and/or concentrated) for re-use, and the
economics of processing are scale-dependent. Large volumes cost much less per unit to
process than do small volumes, In addition, larger volumes come from larger companies
which are more comprehensively staffed with technical people. Both of these factors suggest
that the larger volumes of solvents, for which a market can be found, are likely to be pro-
cessed in-house or brokered to existing solvent recovery specialists. The smaller volumes
from the smaller plants, which are unattractive to the existing recovery industry because
of the economies of scale, are the most likely candidates for transfer with heip from a
transfer service, -

Thus, about 30 to 50 percent of the solvents generated in the Philadelphia area (or
about 1,100 to 1,900 MT/yr.) might be transferred, provided that the necessary processing
can be arranged. The problem is complicated by the fact that the solvents would be avail-
able only as separate batches, from many plants, and in amounts ranging from six to 100
MT/yr. per plant. Because of the poor economics of processing small volumes, no more than | v/
ten percent {or about 150 MT/yr.) of the total potential would be transferred successfully. ﬂ,l
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Still and Tank Bottoms. About 70,000 MT/yr. of these wastes aré potentially avail-
able. Their main use would be as fuel. The larger the plant, the mote worthwhule would be
the technical effort to utilize them. These bottoms might have a valie of $20 per ton
(assurming a basic fuel value of $1 per miltion BTU), so that the largest single plant: (produc,-
ing 29,000 MT/yr.) could realize a vaiue of about $600 000 per year. This is sufficient to
invite in-house reuse if that reiisé is techmcally and economically feas:ble Sn'iaﬂer quantities
in smaller plants have potential annual values ranging from $60 to $3,000 or more. But the
smallest ones are of too little value to1 repay the effort needed for successful transferor réuse,

Thus, eco_nomms uncertainties; p’lbblé‘m"'s of" s‘t_:a-le ma‘tch_nfg;_ and ﬂsk“-f_actors afl reduce
the potential. No more than about 10 percent (or about 7,000 MT/yr.) would be transferred

successfully.

Specialized wastés. The best opportumties lie among small amhoumnts of hore: speclalized

wastes, such as concentrated acids, catistic, off-spec materials, spent. datalysts, high metal
content scrap, and somie salts. No déta are available as to how' many-or how miuch of these .-

scrap wastes are generated, either nationally or in Phﬂadelp]ua But they are probatrly
gerierated .in small afiiounts of between 5 arid 100 MT/yr. pér plant; Theit total amouant
seems unlikely to exceed 5 percent of all of Philadelphiia’s wastes, or about 190:000-MT/yr.
Further, it seems unlikely that more than 10.percent of this amount; or 19,000 MT/yr.,
could be tfansfe’rred successfully.

- Combined éstimate. In summary, the total amount of scrap waste transferred w1th

" assistance from a tranhsfer service in the Philadelphia SMSA woiild-amount to fio more than-

about 26,000 MT/yr., or less thari 1 percent of an estirnated tota! of 3,856; ,000 MT/yr
' generated, as follows '

Amidlnt
e Geildrated
Waste Type (MTH1)

Solvents _ 3,800 3-5 ' 150 .
. Still arid Tank Bottorms 70,660 10 . 7000
Specialized Wastes 190,000 10 19,000
Totals ~264000  ~10 ~26;300

The unéertalntles in these estimates are Sufﬁciéntly geieral to fhake the estimates of
the amounts of- spec:fic ‘wastes with transfer potential very dlfﬁcult The interpolation of
these base data, collected and réported on a national basxs fo the Phﬂadelphla SMSA adds
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further uncertainty. Estimates of what would actually be transferred must average out tech-
nical feasibility factors, attitudes of potential generators and receivers, real and perceived
risks, and the timing of offerings and bids. Each of these factors could be sampled only
lightly in this study’s field work; the averaging of effects from these lightly-sampled factors
add further uncertainty to numerical estimates.

Howevér, the estimate is a good representation of the order-of-magnitude of the poten-
tial. The impact of a transfer service, expressed as a percentage of total industrial process -
wastes generated in the Philadelphia SMSA, would be small. In particular industries, how-
ever, it could be substantial. )

Potential Estimated from Field interviews
Interviews with 53 plant managers produced the following summary conclusions:
e Internal recycling and by-product recovery is practiced widely.

o There is now relatively little waste transfer between plants.

¢ Many managers would be interested in using scrap materials, but are unfamiliar
with potential sources,

e For most, the transfer concept was new; many indicated willingness to try it.

® A large number of waste offers, some probably trash but some with potential
value as scrap, would be listed with a transfer service. The number of requests
would be few, ‘

® Managers willing to try scrap materials would usually require a guaranteed
supply for at least 12 months,

& Some managers consider the potential risks and legal liability problems too
great even to consider using scrap.

Thus, it appears that many managers are alert to recycling opportunities and willing to try
scrap materials, but lack the means to learn about their availability.
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IV. TWO TYPES OF TRANSFER ORGANIZATION

The discussion thus far has referred to the “transfer agent” as if only one organiza-
tional pattern exists. But in fact, two distinct types are operating in Europe and the United
States. It is important to understand clearly the differences between them, so that expecta-
tions about each will be realistic. :

The major differences concern, first, what each transfers, and second, the role each
plays in the basic transfer system. The European organizations transfer only information.
These are not “waste exchanges”, strictly speaking, because they do not transfer wastes as
stock exchanges transfer stocks. Instead, they are “waste information clearinghouses”,
because they receive and refer only information about wastes. By contrast, some companies
actually receive and handle the scrap waste materigls themselves; these organizations are
therefore “waste materials exchanges.” Whereas the information clearinghouse performs
only a few limited functions, the materials exchange performs many. Both types of service
exist to help generator and user satisfy all of their requirements for a transfer.

A comparison of these two types of transfer organizations is presented in Table V-1,
which summarizes many points discussed in the following separate treatments of clearing-
houses (Part Two) and exchanges (Part Three). The institutional’ analysm wluch produced
~ this comparison is described in Appendlx E.

Of the various economic actors influencing a transfer organization, the most significant
is its sponsor. Most of the existing information clearinghouses are sponsored by industry
trade associations and receive financial subsidies. Some of the materials exchanges are
sponsored financially by large and established companies and others, by investors. Which-
ever the form of its sponsorship, a transfer service needs help both to perform its techmcal
functions and, at least in its beginning stage, to survive economically.

This comparison suggests a natural sequence of transfer organizations. The first step
represents the several existing information clearinghouses which are sponsored and subsidized.
The second step represents the one clearinghouse which is attempting to operate as a com-
mercially-viable enterprise. But a subsidized clearinghouse might evolve into at least a break-.
even operation if sufficient and continuing demand were demonstrated. Moreover, either
form of clearinghouse could help perform the vatuable market research functions ofidenti-
fying both transferable scrap wastes and the extent of potential demand for the more
comprehensive transfer services which a materials exchange could provide. Thus, a clearing-
house could evolve mto a third step, a materials exchange, or at least outline its opportunities.

Preceding page blank 7



TABLE IV-T

COMPARISON OF CLEARINGHOUSES AND EXCHANGES

DESCRIPTION

Currant Examplas (described
in Appendices A & B}

INFORMATION CLEARINGHOUSE

Eurcpean and St, Louli'Clesringhouses

MATERIALS EXCHANGE

Wimborne—CPR
Zero Waste Sy stormi

& Services Offered

¢  Role & Strategy
L Gaographic'Area

& Industries Served

¢  Scrap Wanai' Accepted

I SERVICES

Information and referrat only

Passive-no asistance In negotiating final
matches.

No limit; broadér coverage increases
utitity of lists to clients;

Mainty chemicel

All'wastes with conceivible reuse velus

Buy-chemical residues; identify potentlal

_users; reprocessas needed, and sell st pro-

fit; information and referral only as cour-
tesy, or as part of pak! consiiiting sarvices,

Active—Business success depends on
brokerlig mateh to complition,

Transport costs:limit most transfers to
radius of aboist 50 miles;

May. be lirmited,; biased on special skills; or
extenslve; to seek mare stable vohimie
of activity;

Only wastss highly likely to be trans-
ferable, :

& Volume & Regularity

¢ Advertising

L Data Bank

e Facilities

®  Network

1. OPERATIONS

Begln with modérate and varisble level,
but may later slow to srall ‘and episodic:
small; part-time; flexible staff makes
variations acceptable.

Periodic bultating 10-house malling list;
journal ads afso possible,

Simple card files workable to begln; com-

puterizable punched-card system willl
allow upgrading to‘computer later as
volume grows: ‘ ‘

Only pert-timsioffice space; accens to'
associstion news bullstin helpfut,

Cooparatian among-clearinghouses, by
publishing esch other's lists, broadens
godgraphic and‘indtstry coverage,
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Begln with limited activity to develop

~ ragutation; mérkit; end régrocessing

copécities; malntalnm'ig‘_?odl‘iifaﬁtl volumse
important to usé'staff and Tacilities.
efficiently; R

Aggressive:personal marketing to supple-
ment brochures and word-of-mouth
needed ‘to spot opportunities and over-
comae cllent reluctande.

Same, but more data for each material;
broed Industrial contacts are sssential
SOurces,

_Lab for analysis, tanks-and equipment

for reprocessing, storage yérd, owr or
lease trucks; second-hand gear reduces:
capital cost.

inter-regional cooperation possible, but
limited by competition for most profit-
abla scrap materials,-



DESCRIPTION

TABLE IV-1 {Continued)

INFORMATION CLEARINGHOUSE

MATERIALS EXCHANGE

e Skills and Experience

* ® Size

&  Style of Managamant

¢ Initigtive to Create Organi-
zation

lIl. STAFF

Only managerial and clerical essantisl, but
but some industry end chemicai knowledge
desireble,

Minimum:

Part-time manager end sscretary, with
sccess to technical advisors.
Maximum;

Depeandent upon volume and fees,

Only reactive.

Group, assoclation, with approval of top
managemeant.

Chemicals analysls, materials-handling,
deteiled industry knowledge, technical
imeginetion, marketing entrepreneurship,
and business menagement; access to
lagal skills,

1-6 full time with business and technicat
skilly; clerical and day labor staff as
volume requires,

Entreprensurial, aggressive,

Mainly individusi, by risk-taking entre-
prenseurs,

®  Pricing Policy

® ° Income Sources

& Inijtial Capital Required
®  Annual Opersting Budgst

®  Risks Acceptable

IV. FINANCIAL

Free, If subsidized; small listing fee accept-
able to clients; later, clignts may siso
accept farger subscription fae.

At first, subsides from sponsor; later, fees
from clients. ‘
None, if office and publication availahle.
$10,000-$50,000

Little or none; sponsor’s interest Is in
preserving its reputation,

Negotiated for sach waste, with likely
minlmum of $260. “L.oss Leader” pric-
ing possible at baginning to establish
reputation,

Capltsl from investors or parent com-
peny; fees trom clients.

$200,000-$250,000.
$60,000~150,000.

Considerable risks necessary,

®  QOrganizational Form

®  Sponsorship

®  Government regulation of
waste disposal

®  Liebllity

* Laws affacting transfer
organizations

\(: " LEGAL

Small staff unit of sponsor, or agency
funded by sponsor,

Industry association typical and preferrad.
Government possible only if client confi-
dentiality gusrantesd; state or federal
environmental agencias more likely than
local or special governments.

Halpful, but not essential for a subsidized
sarvice; the stricter, the batter for g salf-
supporting one.

Concern for generators, but not clearing-
house,

Same as those for any information or
rassarch service,
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| ndape ndent, smell, spacialized company;
or subsidiary of a large, multi-sarvice
compeny,

Private investors or parent company,

The stricter, the better, to create and
stabilize markst demand.

As owner and trester of materis!,
exchange exposad to suit.

Saho as those for any chemical hauler,

. treater, or reclaimer.



PART TWO:

INFORMATION CLEARINGHOUSES:



V. SERVICES AND METHODS
SERVICES

The basic service provided by an information clearinghouse is simple and limited.
Action begins when a generator sends to the clearinghouse its offer of a waste which it
thinks may have scrap value, (Similarly, a user may initiate action by sending his request
for needed scrap material,) The clearinghouse then publishes generator’s offer among
others in its next regular list. A user scanning this list may be interested by the generator’s
waste, because he sees in it scrap material of value for his manufacturing process. Because
the offer is identified only by code number, user next contacts clearinghouse to register
his interest in learning more. As clearinghouse passes user’s name on {0 generator, it com-
pletes its service. It thus satisfies one of the requirements for a transfer—linking two poten-
tial trading partners.

From then on, the clearinghouse plays no further role. Generator and user negotiate
directly to discover whether the many other requirements for a transfer—for example accept-
able purity requirements, price, transportation costs, and mutual confidence—are already
satisfied or can be arranged. If so, generator will transfer its waste to user directly.

The clearinghouse generally does not actively try to help satisfy requirements other
than introducing potential transfer partners. Thus, the role of the clearinghouse is only
passive. It exists to perform only limited functions—to help generators advertise the existence
of wastes with possible reuse value, to help users identify such scrap wastes, and to refer
potential partners to each other. All other requirements for a transfer must be satisfied by
others—sometimes by generators and users themselves, and sometimes by dealers or waste
Ieprocessors. - '

Geographic Scope

The area which a clearinghouse can serve effectively can be broad. In fact, the broader
its coverage of geographic regions (and materials), the better, because this increases the
probabilities of readers finding listings of interest. This is why regional and national clearing-
houses in Germany, Austria, and Switzerland publish each others’ lists, and why the St. Louis
service accepts listings from throughout the United States.

However, the economics of transferring wastes dictate that most transfers will occur
between plants located within 50 miles of each other. Only in exceptional cases, with scrap



waste of high value and small. volume, will the economic benefits to generator and user be

~ large enough to pay for transportation costs over longer distances. Moreover, a clearinghouse
subsidized by a sponsor with only regional interests may not wish to continue indefinitely
publishing listings beyond the region. Therefore, a network of regional clearinghouses, such
as exists in Germany, would also be useful in the United States. The heart of each region
should be a metropolitan area with a strong industrial economy having the characteristics
described in Chapter III. Such an industrial area would be likely to have both enough per-
sons with the skills and interest to design and operate a clearinghouse, and enough industrial
plants to benefit fromn waste transfers facilitated by the clearinghouse.

Industries Served

A clearinghouse could in theory transfer information about many kinds of waste mate-
rials from many industries; in fact, the United Kingdom’s clearinghouse accepts such: listings
as scrap wood. But in practice, such ordinary waste materials as wood and textiles can be
readily reused or disposed through incineration. The industrial wastes of most concern are
produced. mainly by the chemical industries; most clearinghouses have been.created by the
chemical industries, and they serve primarily the chemical industries and major users of
chemicals, as 1dent1ﬁed in Chapter 111,

Scrap Wastes Accepted

A clearinghouse can and should accept for listing all wastes with any conceivable reuse
value. Materials which can be classified without doubt as trash, without any reuse value,
should not be listed, because their inclusion would place a needless burden both on the
clearinghouse staff and the readers of its lists. However, the ultimate judgment about the
value in a scrap waste lies with its potential users, who know the needs of their own manu-
facturing processes, rather than with the clearinghouse staff. The purpose of the clearing-
house service is not to judge which wastes are more or less valuable, but merely to help identify
their availability to potential users. Thus, the broader the range of wastes listed, the better.

OPERATIONS AND METHODS

Two variations: subsidized and self-supporting clearinghouses

Most existing clearinghouses are in one way or another subsidized. by their sponsors
and provide their services free or for only nominal fees, But the usefulness of the waste
clearinghouse function and the existence of other kinds of for-profit information services
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for the chemical industries suggests the possibility that waste clearinghouse services may
eventually become feasible as small but self-supporting, commercial enterprises.

Both of these two subtypes, subsidized and self-supporting, have the same functions
in the waste transfer process—to identify scrap wastes and to link potential partners. But,
whereas the subsidized variation may charge little or no fee and merely wait for listings to
arrive for publication, the self-supporting variation must charge enough to cover or exceed
its costs and must vigorously seek paying subscribers in order to stay in business. Thus,
where appropriate in the following comments about operating methods, the differences
between the two variations are noted.

Volume and Regularity

Because accurate data about wastes available for transfer are scarce, predicting the
number of listings a new clearinghouse may expect is difficult. Several years of experience
by some European clearinghouses suggest the pattern of an early surge of activity, perhaps
as a backlog of continuous wastes are offered, tapering off to more modest numbers of
listings with a large proportion of one-time or episodic offerings.

Such fluctuations do not seem to cause problems for subsidized clearinghouses, which
are operated only part-time, as volume requires, and by staff members with other regular
duties in the sponsor organizations. For a commercial organization, however, such fluctua-
tions suggest that the clearinghouse service would not be launched with expectations of
early profitability; instead, it should be offered first as an adjunct to established information
services to the chemical industries, for example as a column in trade journals or a section of

‘a newsletter listing offers and requests for surplus chemicals.

Advertising and Publishing

The main publication channels for subsidized clearinghouses are regular publications
of their sponsors, for example monthly bulletins of trade associations or chambers of
commerce. In addition, clearinghouses should reach out to potential readers through the
pages of journals read by the chemical and chemical-using industries, including both chem-
ical trade journals (such as listed in Appendix C) and environmental journals and news-
letters, which are likely to be read by environmental engineers of large companies; this
may be done not only by paid ads with tear-out subscription forms but also by free ads,
news stories, and letters to the editor. Finally, a clearinghouse may, as its listings and file

“of interested persons grow, publish its own monthly or bimonthly bulletin, printed and
mailed in facilities of its sponsor.
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How often the clearinghouse should publish its bulletin is governed by trade-off
considerations. European practice varies, from Italy’s weekly list to Great Britain’s quarterly
bulletin, but with most publishing monthly, If a clearinghouse publishes seldom and irregu-
larly, only when enough listings have accumulated, it runs the risk of carrying information
which is out-of-date; but if it publishes only short lists too often, it tisks carrying many
repeat ads and incurring mailing costs beyond its income. Thus, the best course is to have
the list published as part of an established monthly bulletin or journal with large circula-
tion. Next best is for the clearinghouse to publish specially for its own gradually-accumu-
lated mailing list, beginning bi-monthly and adjusting the frequency later as it learns the
volume and stability of demand.

A selfsupporting operation will be unlikely to receive free aid from journals, but
should instead use its own established news bulletin while building up a file of subscribers
especially interested in information about available and requested wastes. Although exten-
sive direct-mail advertising could be done by both subtypes, this approach requires skill
and investment; return rates of only 2 or 3 percent are considered good. A subsidized service
should therefore take advantage of normal mailings by its sponsor to ddvertise and to pub-
lish lists. A commercial service, however, is probably already using direct-mail techniques,
and so this would be a cost-effective approach to plant managers, environtiiental directors,
and presidents of potential waste generating and using compames Names of such persons
can be bought from regular brokers of direct-mail lists.

Data Collection and Storage

The simplest system is a one-page form (Figure V-1). It both registers each offer or
request and keeps data about each on file. Each waste offered ot requested is assighed a
code to preserve confidentiality. Most clearinghouses use an alpha-numeric code, consisting
of a letter to indicate an offer or request, and a number (1, 2, 3, . ..) assigned in the order
received; this code number is entered in the lower right corner. The upper right hand corner
contains the four-digit SIC number to identify the respondent industry. Company name,
address, telephone number, and name of contact are entered in the upper portion. The zip
code is highlighted because it provides a good indication of geographical location.

The registration form requests many specifications. Companies may either riot know or
not wish to reveal some of these data But the Ggarman cleaﬁnghouse" ek‘p'ei'lence (Appendix
transfers. The prospect of possibly locating a market for wastes that were becoming difficult
to dispose of acceptably seems to have stimulated many companies to find out enough
about their wastes to be able to list them. The strict confidentiality maintained by the
European clearinghouses has also been a major factor contributing to their success in obtaining
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WASTE MATERIAL REGISTRATION FORM

A. Confidential Information {for Clearinghouse use only; will not be released without permission):

Name of company/plant: industry SIC Number
{4-digit):

~ Name/number of plant
Street address
City & State

2ip Code

Contact Person's Name: : Title:

Telephone {with area code):

B. Publishable Information {to appear in Clearinghouse’s next listing; provide only those data which
you are able and willing to supply}:

Material Is: Offered/Requested {circle one)

Specifications:
Type {selact code)* Physical form
Name Chemical composition

Quantity/Period# {list % in descending order)

Continuous/Intermittent#

Lab Analysis Available?
Additional data

Impurities (ppm)

Surface tension

Melting point

Boiling point

Viscosity
pH
Other properties

*Acids — Ac; Alkalis — Al; Inorganics — |; Organics — O; Metals — M; Qils and Waxes — OW,; Catalysts — C;
Rubber & Plastics — RP; Miscellaneous — Mi.

#List amount per period, e.g. gals/week, tons/month. Dascribe whether material is offered/requested on a one-time,
regular, or irregular basis. )

Flor Clearinghouse Use Only:
Identitication Number

General Location

FIGURE V-1 FORM FOR REGISTERING AN OFFER OR REQUEST WITH CLEARINGHOUSE
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data. This form, can-help to educate plant:managers about what-they should Koow-abowd
their wastes. Finally, such data would be useful if, after several years of operation, the pub-
lished listings became the data base for an inventory of available wastes in: the clearing-
house’s region,

The next levels of complexity are, first, a punched-card. storage. system.and, then, .
computerization. However, these techniques are probably too costly.for the: -small-scale-
listing service of a subsidized regional-clearinghouse. They. might eventually.-become cost-
effective for a self-supporting clearinghouse, which: might be able to add: these data to -
existing systems and might use them for developing and marketing other services.

Facilities:

A clearinghouse requires only a- -small amount of ‘office space, standard clerical equip-
ment, and access to reproduction: facilities:or news bulletins, all-on a. parb-t:me basis. These
are best obtained: from-its sponsor orgaruzatlon whether- a- trade: assocnatxon or-an-estab-
lishied commercial service. : :

Network:

As noted-above, economics will:limit ‘distances of most transfers. Thus, clearinghouses .
are likely to emphasize the needs of their:own regions. But anetwork: of cooperative arrange-
ments among clearinghouses should exist to facilities transfers of ‘those: low-volume wastes
whose high value can justify the- cost: of:transportation over: long, distances. Subsidized
cleannghouses can arrange to publish:each: other’s lists, in. whole-or in. part. Selfssupporting.
ones can arrange to cooperate when specific.inter-regional opportunities arise,
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VI. ORGANIZATION AND FINANCES
STAFF

Skills and Experience

The limited services offered by existing subsidized clearinghouses require only basic
managerial and clerical skills by staff members conducting its daily operations. Some ‘l_cnow-
ledge by the manager of industrial chemistry and of client industries is desirable, but not
essential. When questions or problems arise requiring technical guidance, managers in
practice draw upon chemical engineers associated with the sponsor organization, These
engineers could be reguiar staff members of the industry association. Better yet, a volun-
teer advisory committee should be set up both to counsel the manager on technical and
policy questions, and tc serve as a liaison mechanism with industry; its members should
be representative of the range of companies tikely to take advantage of clearinghouse
services, both generators potentially offering wastes and users potentially accepting them.
Whereas a core committee of about six to eight persons would be enough to consider
technical questions in detail, a larger panel of perhaps 25 representative advisors would
provide broader contacts with industry and be a useful sounding board on broad.policy
questions. : '

A self-supporting, commercial venture would 'not have access to technical guidance
by volunteers, but could obtain it from engineers on a consulting basis. Moreover, in addi-
tion to managerial and clerical skills, it would need marketing and advertising skills to
attract subscribers. : . ‘

Size
A subsidized operation needs only a part-ﬁme manager, devoting perhaps three or
four hours per week to handling inquiries and editing the listings for publication, assisted
by a part-time, perhaps half-time, secretary. These levels of effort could increase in response

to higher volumes of offers and requests.

A selfsupporting - clearinghouse, likewise, could start with only part-time personnel
drawn from the parent company. '
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Style of Management

Existing clearinghouses require only a routine and reactive style of management, in
keeping with their subsidized financial basis. But, like information services in other fields,
a clearinghouse service could be offered commercially and marketed aggressively, thus
requiring an entrepreneurial style of management. The best approach, of course, would be
to add the information service about scrap wastes to information services about raw mate-
rials, surplus chemicals, and byproducts for the same clientele. This approach would mini-
mize risks and costs by building upon existing facilities, reputation and  knowledge: of
the market: ' '

Initiative to- Start a Clearinghouse

Because confidence of industry is such a major requirement for success; a clearing-
house service, whether subsidized or commercial, must be started with:great care for estab-
lishing a reputation for integrity among prominent members of its Iikely clientele. The ideal
method, adopted by most existing clearinghouses, is to arrange formal sponsorship by an
established, prominent, and broad-based industry association, or by an autonbmous govern-
ment institution with backing from a représentative committee’ of mdustnahsts For a
commercial venture the corresponding method is to obtam endorsements from industry.

In all cases, public approval for creating the setvice should come from top levels of
potential client companies, preferably from- their presidents or general managers of their
plants located in the clearinghouse’s area, Although contacts with a clearinighouse about
specific offers or requests might be handled for large companies by mid-level managers or
environmental engineers, they cannot do so easily without clear approval frém their supe-
‘riors. Thus, a clearinghouse service should anticipate this need and act from. the beginning
to solicit and obtain-public approval from prominent companies,

FINANCES
Pricing:Policy and Income Sources -
A subsidized clearinghouse, depending upon the amount of its financial support, need

not charge for its service directly; but members of sponsoring industrial associations do pay
for it indirectly through their association membership dues. In addition, a-clearinghouse
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could charge separate fees for registering offers or requests and for subscribing to its bulle-
tins, Price sensitivity of clients can be learned only through experience: initially, only a
listing fee, of perhaps $5, might be charged to defray expenses; but, after the service has
shown its usefulness, the listing fee might be increased and a subscription fee charged to non-.
listing readers, following the practice of newspapers and journals publishing classified ads.

If a clearinghouse were to offer its listing service only for a fee, its clients would have
to subscribe, even though most listings would not be of interest, in hopes of occasionally
identifying a trading partner with an attractive material within an economic distance.
Indeed, one successful transfer could save a participating company many times the sub-
scription fee. Thus, a clearinghouse policy of broader coverage should lead to a corre-
spondingly greater volume of listings and a lower schedule of listing and subscription fees,
which should make its service too useful and inexpensive for potential clients to ignore.

A chamber of commerce or other private-sector association which sponsors a regional
- clearinghouse may in time object to subsidizing a nationwide information service which
benefits a large number of clients outside of its region and not members of the association;
at that time, when the clearinghouse would presumably have proven the continuing demand
for its service, it could raise its listing fee and perhaps add a subscription price, both set so
as to cover its costs, Thus, policy pricing is related to policy on geographic area served.

The mix of industries using a subsidized clearinghouse or subscribing to a selfsupport-
ing service is immaterial, since neither subtype would derive its income directly from the
waste transfer transactions between generators and users. However, if participants or sub-
scribers to a service were to derive no benefits from it and anticipate no future benefits,
they might not want to continue to receive bulletins. Both subtypes should therefore
solicit participation from likely generators of valuable wastes {(e.g., the chemical, electro-
plating, electronics, pharmaceutical, and battery industries) and likely users of waste mate-
rials (e.g., boat builders, machine shops, ore processors, waste recovery firms, pesticide
and paint formulators, fertilizer manufacturers, etc.). .

Capital Needs and Operating Costs

Subsidized Clearinghousa. For this first subtype, capital needs are small. A subsidized
clearinghouse may be merely one of many services offered by an industry association, and:
so small as not o have a separate budget. Its level of effort varies, depending solely upon
the volume of offers and requests, because it waits passively for them to arrive by mail
rather than seeking actively to sell subscriptions. Cost data for existing subsidized clearing-
houses are not available. The minimum pro-rated costs might be:
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Labor

Manager {at 10% time or 4 hours weekly) -$2,000
Secretary (20%) 1 ,5700
Sponsor's Executive Overhead 'BO0
Total 44080
Office and Communications
Rent.and Utilities (pro rated) | '$ 500
Telephone (@ $30/monith) : 360
Supplies - 1,000 o
Printing (tists, forms, brochures) 1,000
Postage’ : 1,000
Total - ' 43960
Contingency @ 20% 1500
Total ' s 19,460
ay $10)000

This minimum annual operating budget for a subsidized ‘clearinghouse nifght vary
from region to region. The factors changing the estimates would include wage rate differ-
entials in various labor areas, the volume of activity, the amount of ‘managerial ‘tithe con-
sumed in persuading clients to provide complete listing data, the frequency of publishing
and mailing lists, and -whether lists ‘were :printed and ‘mailed ‘separately or mirely inclisded
in the sponsor’s regular bulletin. Moreover, hidden subsidies might be ‘providéd by tech-
nical specialists serving as volunteer advisors. Vigorous démind for the service tnight push
these costs up as high as $50,000. Accurate cost and operating dsta could be gathered
only through experience. :

Selfsupporting Clearinghouse. For this second subtype, initial capital needs would
also be small assuming that the venture is launched on only a small scale' a8 One of ma'ny
would be higher. The advertising and sellmg efforts to recrurt paying stibscribers would
imply more entrepreneurial talent, more managerial and clerical time, perhaps access to
legal counsel, and higher office costs. Again, costs would vary with such factors as market
demand and mode of publication. (A large-volume operation could eventually justify
shifting to electronic data processing of offers, requests and subscribers.) Operating costs
might run as high as:
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Labor

Manager (full-time) -$20,000
Technical professional (half-time) 10,000
Marketing professional (half-time) 10,000
Secretary {fuil-time) 7,500
Company s executive and legal overhead 10,000
Total : $657,6500

Office and Communications

Rent ($500/month) " '$8000

Utilities ($30/month) ' 360
Telephone {$100/menth) - 1,200
Supplies 1,500
Printing 5,000
Postage 5,000

Total | $19,060

- Contingency ' ' - 10,000
Total $86,560

say $90,000

For both subsidized and self-supporting subtypes, accurate cost and operating data
could be gathered only through experience. The logical course is to launch at first only a
small service, and to collect and analyze its cost data carefully, Therefore, if demand grows,
staff and resources can be added to supply it.

ORGANIZATIONAL AND LEGAL CONSIDERATIONS

Organizational Form and'Sponsor:h‘ip

Existing clearinghouses are typically only small services provided among other services
by their sponsors. Consequently, they do not appear to be separate staff units, but might
become so in time to respond to large and sustained demand.

~ Various forms of sponsorship for a subsidized clearinghouse are possible (Appendix
E). Several state government environmental departments are exploring whether they might
begin, or at least encourage, such transfer organizations. Federal and local government
agencies might do so, too. A research institute supported by grants and assisted by technical
staffs might be an effective sponsor, if it enjoys a good reputation among likely industriat
clients of the transfer organization. ' ‘
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The preferred option, however, and also the typical choice of existing clearinghouses,
is a broad-based industry association, perhaps a chemical industry trade -association or a
more broadly representative chamber ‘of *commerce. Such: associations-have - the. needed
staff skills and facilities, and the desire to render services both:to theit'own membership
and to their larger communities. Above all; thiey are' the type of sponsor mast: likely to be
acceptable  to industry, In contrast, sponsorship by a government agency ‘would be quite
unacceptable to most potential-users, and might thus limit the clearmglteuse s full potential.

For a selfsupporting venture, the¢ most logical sponsor -would: be :an: estabhshed com-='
pany providing information services to chemical industries. Inieither: -Case; the region served.
should be heavily industrialized for best results,

Legat:and: Liability Questions -

Any clearinghouse would “be -subject ‘to - the ‘same -legal standards-which’govern their
sponsors and ‘other kinds of research’ and “information- services: Sifice: it:publishes only :
information, and has neither the need:nor the ability to verify ali'facts subiitted for publi-
cation, it occupies the-same' position as any -technical:journal.’ In-short, there:ageino parti-
cular legal standards in. federal; staté, or local: legislation which:woiild: ‘eithier. hinder or
favor-a waste information clearinghouse in-comparison with any other.information:service.

Government regulation: forcing-a- clearinghouse to- divulge. client-information would
destroy its efféctiveness with industry; and-thus be self-defeating. A-cléaringhcuse; inseffect,
contracts only to: pubhsh information: provided- by clients: It:could; if-it: felt: thesneed, -
include in its registration form and-established: lxsts a disclaimer of liability. .
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PART THREE

MATERIALS EXCHANGES
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VH. SERVICES AND METHODS
SERVICES

In contrast to the simple linkage function performed by an information clearinghouse,
the services offered by a waste materials exchange are several and compiex. As an active
dealer in touch with the chemical industries, an exchange identifies potential uses and
users, buys or accepts wastes in which it sees value, reprocesses them as necessary (per-
haps by chemical treatment, perhaps by consolidating or dividing batches), convinces users
of their value, and sells them at a profit.

Whereas the role of the clearinghouse is passive, that of the materials exchange is active.
All existing exchanges are profit-seeking firms. They can survive economicaily only by
searching vigorously for transfer opportunities and completing them successfully, Instead
of stepping back from the negotiation after introducing generator and user, the materials
exchange remains interposed between them. As in stock and commodity exchanges, the two
trading partners do not know or deal with each other directly, but only via the middleman
or broker. Therefore, the items transferred pass physicaily, economically, and legally through
the hands of the exchange, which earns its income from commissions charged on completed
transactions, '

It follows from the larger role played by the materials exchange that its organization
and economics must be more complex than those of the information clearinghouse. For
example, a user must know whether a scrap waste has the chemical and physical properties
compatible with his intended use. But a generator typically does not know enough in detail
about these properties, often because several wastes from several chemical processes have
been mixed; moreover, sufficient analysis can be done only with the potential use in mind.
Thus, the materials exchange must operate or contract for laboratory services to analyze
the waste. In almost all cases, except for the unusual and ideal case when generator’s waste
exactly fits user’s need ‘“as is”, the exchange must process or arrange for processing the
material. Moreover, the user wants assurance about the scrap waste’s characteristics, some-
times from a legaily-binding certificate backed by the exchange’s business reputation.

Geographic Scope

Both the characteristics and the economics of these services impose limits on the
market area which an exchange can serve effectively. One major factor is cost of transporta-
tion: as shown by the economic analysis in Appendix D, this cost limits most transfersto a -
distance within about 50 miles. Another factor is the frequent and face-to-face contacts
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which an exchange operator must have with potential clients in order to maintain detailed
knowledge of technical trends, to develop the confidence which clients must feel before
dealing, and to negotiate the conditions for each specific transfer. Thus, the effective
service area is the territory which the materials exchange sales and technical staff can cover
efficiently, perhaps a circle with a radius of about 100 miles and including a metropohtan
area with a diverse industrial economy.

Industries Served

Which industries an exchange can serve effectively depends upon its busitiess strategy,
its reputation, and its technical skills. Some established dealérs or reprocessors lintit them-
selves to one industry. But a waste materials exchange is more likely to find ‘the new and
unusual opportunities it needs by working among several or many industties. Although ‘its
focus is on the chemical industries themselves, an exchange will also find transfer oppor-
tunities among other industries which use chemicals but lack the technical knowledge and
skills to handle wastes. Another motive for an exchange to diversify across industry lines
is to build an aggregate volume or flow of business which is stable, and not dependent on
changing economic conditions in one industry. -

Scrap Wastes Accepted

Whereas an infermation clearinghouse can and should accept the broadest possible
listing of scrap wastes for publication, an exchange must usually restrict itself to ‘handling
only the more valuable materials, which are more likely to bring in reasonable commissions.
An exchange deals with passing opportunities and often with only slender margins for
profit. It is a business, rather than a subsidized public service. It must therefore ‘take care
not to be “nickeled and dimed to death” by accepting many materials in less-than-econom-
ical quantities and with low probability of being sold at a profit.

Best Locations

All of the service characteristics described above indicate that the best locations for
materials exchanges are areas in which industrial plants are numerous, diverse in nature, and
geographically concentrated. Examples are Philadeiphia, northern New Jersey, Chicago,
St. Louis, Houston, and the San Francisco Bay area.

A secondary criterion for selecting a region is the availability of analytical laboratory
facilities, and waste recovery or reprocessing facilities. The exchange may find it useful to
contract with such facilities for services that would enhance the prospects for waste transfer.
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METHODS FOR ASSESSING AND TRANSFERRING SCRAP WASTES

The techniques needed to satisfy the requirements for a transfer also determine the
way in which a materials exchange must organize and operate its services. Most of the tech-
niques described below for a materials exchange are also employed by a waste generator
and user when they negotiate a transfer directly, perhaps after being introduced by an
information clearinghouse. As the middleman between generator and user, the materials
exchange performs or helps to arrange most of the requirements for a transfer. The various

methods it may employ for assembling information and assessing the transfer potential of .-

wastes are part of three basic screens corresponding to three groups of requirements: iden-
tifying technical feasibility, estimating economic feasibility, and assessing marketing factors.

Identifying Technical Feasibility

Wastes with potential scrap value may be brought to an exchange by waste generators S

or may be identified by the exchange’s technical staff in the course of other consulting
work for industry. Appendix C contains lists of both chemical dictionaries and other sources
helpful for identifying potential uses, and of sample wastes and possible uses for each. Once
the idea has appeared, the exchange must test its technical feasibility in three respects:

1. Sensitivity of potential uses to the waste’s impurities,

2. Compatibility of the waste’s physical properties with raw materials specifica-
tions for the intended process, and,

3. Match between the quantity of waste available and the quant:ty required by
the potential user.

Methods for testing are discussed below,

1. Sensitivity to Impurities. The composition of a waste stream tends to vary greatly
from day to day, week to week, and year to year, even though produced by one process
within one plant. Moreover, waste streams are typically contaminated with impurities. For
some applications, the exact composition of a waste stream may bé inconsequential, For
example, a potential user seeking an alkaline waste to neutralize acids for disposal would
be interested only in pH. Waste lime, soda ash, sodium hydroxide, and potassium hydroxide,
‘etc. would all serve equally well, if available in suitable quantities at competitive costs. Some
caution, however, would be necessary with respect to toxic impurities which, if present,
could cause the neutralized stream to be a hazard for disposal, ‘
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Before accepting a waste stream, a potential user should ask the exchange agent for a
chemical analysis and/or a sample for analysis by his own lab. Potential users unskilled in
evaluating the implications of a chemical analysis should employ a consultant to assist
with the evaluation. A materials exchange should therefore offer analytical and consulting
services to establish the feasibility of matching the waste with the intended application.
The exchange lab shouild identify and quantify all of the following components:

Volatile organics Non-volatile organics
Acids Alkalis

Salts ' Metallics

Cyanides Pesticides

Ideally, every component which is potentially a toxic substance, a contaminant to the user,
or at concentrations of 1 ppm and above should be identified, both qualitatively and quanti-
tatively. Moreover, the range over which major components might typically vary during a
year should be identified, if possible; “major components™ are defined as having concen-
tration greater than 1 percent, the threshold of existing analytxcal methodsiand machines.

2. Compatibility of Physical ‘Pr'operties. Technical fea\sibility' often depen’ds not only
on a waste’s chemical composition, but also on its physical properties. Those properties
which are important must be determined for eaéh case in view of the possible uses, If a
potential user has drawn up detailed specifications for virgin material suppliers, the waste
stream must be tested against the same specifications. Otherwise, the materials exchange
and/or the potential user should, as a first step, review the following list of - propert:es to
determine which, if any, might affect technical feasibility:

® Physmal state at ambient temperatures (liquid, emulsion, slurry, sludge tar,
bulk solid, solid powder)

e Layering

¢ Suspended solids
e Density

¢ BTU content

o Viscosity

e Flash point

e pH

e Other
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The important parameters should be measured, The exchange’s staff can then judge
whether they lie within, or could easily be brought within, acceptable ranges.

3. Quantitative Match. If a potential user can accept only a small fraction of a gen-
erator’s waste, the generator would be left with a disposal problem. If the generator employs
a waste disposal contractor, a small reduction in the quantity of waste for disposal might
not result in a proportionate decrease in disposal costs. There is of course the possibility
that the exchange could divide and distribute the waste among a number of users so that the
generator’s disposal problem could be obviated completely.

If a user's demand for a waste exceeds the generator’s supply, the user would still
have to purchase some virgin material. If the composition of the user’s feedstock changes
from waste to virgin material and back, and thus requires changes in his processing opera-
tions, the transfer may prove technically infeasible. This will depend upon the ease with
which the required processing changes can be made. In labor-intensive industries engaged
in batch processing, partial replacement of virgin materials with wastes may present no
major technical problems. In continuous processing, a reliable constant source of raw mate-
rials may be much more critical. An exchange might possibly tap enough soutces of a parti-
cular waste to ensure that the user’s demand could be satisfied completely; however, since
wastes from even one plant tend to vary, the “same” wastes generated by two different
plants can be expected to differ even more.

Ideally, of course, the quantity of waste available from a generator will exactly match
the quantity required by a user. But such cases are expected to be relatively rare.

Estimating Economic Feasibiiity

The analysis, formulas, and graphs for estimating economic feasibility appear in Appen-
dix D. It shows the importance of transportation costs, the components of transfer costs,
- and how to estimate whether a transfer opportunity offers potential economic gains for
both generator and user. In brief, the proposed transfer must cost the generator less than his
disposal costs, and the user less than his raw material costs. Moreover, the economic gain or
saving to each must more than offset the perceived risk which the proposed transfer holds
for each—for the generator, the risk that mishandling of the waste might cause injury. and
give rise to a liability suit; for the user, the risk that unknown chemical properties of the
waste might contaminate other, more valuable materials in his manufacturing process.
Finally, the economic gain resulting from the proposed transfer must cover transportation
costs and transfer costs, notably that of treating the waste to meet the user’s specifications,
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Assassing Marketing Factors

Many new products fail in the marketplace, in spite of their technical merits and com-
petitive prices. Evaluating the transferability of a waste is not too different from evaluating
the salability of any new product: the waste must not only be objectively capable of serving
a particular need at a competitive cost; it must also be subjectively perceivecfi by. the poten-
tial user as something he wants or needs. If a. customer chooses a raw material on, the basis
of cost alone, he should readily accept a waste at a fraction of the cost of a virgin material.
But cost is rarely the only factor governing business decisions. Such other factors as the
seller’s reputation, reliability, and guarantees can significantly influence the decision of a
potential buyer. Waste transfer differs from new product sales in that the waste generator’s
willingness to sell may not be based solely on economics: such factors, as gpzu‘anteed con-
fidentiality, fears about liability, and concems about public image can govern both whether

~ a generator decides to offer his waste and to whom he will transfer it.

A transfer agent must respond: to the spectrum of needs. and attitudes typical of gen-
erators and potential users. Some managers deny that their plants generate any chemical:
wastes; batch processors of inorganic chemicals seem to be particularly adamant However,
such managers may offer information after being shown studies whlch list: wastes typically
generated by their industries. Other managers become intrigued by. the. possibility. that their
wastes may have reuse value. This attitude seems more cliaracteristic_ in small plants than
large, and among users rather than manufacturers of chemicals; managers of-large chemical
plants generally know the characteristics of their wastes and try to reduce their magnitude
by changes in processes.

Confidentiality is just as important a requirement for materials. éxchangps as for infor-
mation clearinghouses. The generator must believe that any conditions he places upon a
waste will be observed by the exchange. Similarly, the user must feel confident that the
exchange is not deliberately withholding important information about the waste’s properties.

Many plant managers willing to consider the use of scrap wastes need assurance that
such chemicals will be available in sufficient quantities for at least a year, But few waste
generators can guarantee this. Changes in product line, and changes in man_q_fafctuﬁng pro-
cesses are relatively common, and nearly always affect the nature and the quantity of wastes
generated, The materials exchange .operator might be able to locate alteinative sources, but

may not be able to guarantee to the potential user that his needs can be met.
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Vill. OPERATIONS, ORGANIZATION, AND FINANCES
OPERATIONS

Volume and Regularity

An exchange’s volume of business is likely to be low at first, and grow in relation to
such factors as its reputation, the amounts of scrap wastes available within its service area,
and willingness of generators and potential users to engage in transfers. Because an exchange
has more staff and physical facilities than a clearinghouse, it needs a higher volume of
profitable business to pay for them. Moreover, like any business, it needs a reasonably
constant volume (Appendix D) to employ its staff and facilities efficiently. But this cannot
be assured in the volatile waste business. Thus, an exchange is less likely to sucoeed finan-
cially as a singleservice venture than as one among several services, notably consultmg,
reprocessing, and dealing in surplus chemicals, offered by an established firm,

Advertising and Market Development

General information about an exchange’s setvice area can be assembled from industrial
directories and technical literature (Appendix C). The exchange must then identify specific
companies and plants likely to need its services. The least effective way to explore market
potential is by direct mail techniques; a response rate of only 3 percent to mail solicitations
~ is high. Merely dropping 2 bulletin on someone’s desk does not assure he wilt read it; even if

he does, he may not fecognize the possible relationship between wastes listed and his own
raw material needs. Nonetheless, those who do respond are likely to become serious pros-
pects, and thus merit follow-up visits.

The most effectlve way to explore and build a market is unquestlonably by personal
visits, in order to establish confidence as well as to give and receive information about
trends, needs, and opportunities. The recommended sequence of contacts is as follows:

e Telephone the manager of the potential donor or seller plant:

— describe the exchange’s services

— request information about the composition and quantity of wastes which
the plant generates '

— ask if recycling opportunities have been explored

— discuss whether the transfer opportunity identified by the exchange does
in fact exist
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— judge the manager’s degree of interest o
— draw out his doubts or objections if any, and try to dispel them
— ask for a visit, if it seems likely to be useful .

¢ Telephone the manager of the potential acceptor or buyer plant:

— describe the exchange’s role and services

— ask about his raw materials needs and prices currently paid

— assess his attitude toward using lower-cost, scrap materials

— judge his degree of interest in the potential opportunity identified by
the exchange

— seek a visit, if it appears useful

¢ Visit generators and potential users:

— establish a sales goal and direct discussion toward it throughout the visit

—" know the plant’s products and its likely problems and needs

— anticipate negative attitudes, e.g., “We don’t generate any wastes” or “We
can’t use any wastes.” However, most plant managers are intrigyed by the .
waste transfer concept, even if they assume that they would not partwipate

— draw out and dispel obstacles

— schedule four visits per day to plants in the same zip code area; write
visit notes between appointments :

— . obtain, if possible, samples of wastes which might be ‘offered, and speci-
fications of scrap wastes which might be bought,

e Assure that potential transfers are technically feasible:

— analyze the waste samples

— match analyses against user specifications '

— determine, by analysis or discussion with the manager of the generating
plant, how variable the waste properties are likely to be over time

— discuss these properties in detail with the manager of the potential user
plant, to determine whether they are acceptable ‘

Data Storage

A rich data bank about the wastes generated by industries and plants within an ex-
change’s service area is the key to successful transfers. As an exchange’s staff assembles
data from both literature and plant visits, it must record and store it in ways which will
facilitate 1dent1ﬁcat10n of potential matches Imtlally, an exchange can use the simple form
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recommended (Chapter V) for a clearinghouse, But soon, the amount of data is likely to
exceed the capacity of this system,

Therefore, storage on a punched card (Figure VIII-1) offers both more capacity and
more flexibility for rapid retrieval of desired information. Suppose one wanted to know, for
example, all sources of acid wastes in the Boston, Massachusetts, area (zip code 021 - -).
Retrieving such data from cards would be laborious, With a punched-card system, one could
easily select, first, the cards listing wastes in the 021~ - zip code zone and, then, the subset
of these listing acid wastes, or vice versa. With the card illustrated, one can store data on a
company’s zip and SIC codes, general types of wastes supplied or used, the quantity of
each type of waste available or wanted (by range), and whether the quantity is continuous
or incidental. Specific company and waste data may be recorded on the card s front and
back spaces.

If and when the amount of data becomes large, punched-card storage allows conver-
sion to a computerized storage and retrieval system.

Facilities

An exchange must have, or have access to, facilities for handling, analyzing, processing,
and transporting wastes-in-transfer, It may have all of its own laboratory equipment, pumps,
storage facilities, trucks, etc.. Or it may restrict itself to the minimum of equipment and
borrow or contract for other facilities and services, for example for analyzing samples and
processing wastes. Following the policy of buying only second-hand equipment will help to
limit the amount of capital invested in facilities. :

Network

Cooperation among exchanges serving different areas is possible when a transfer oppor-
tunity appears in which the scrap waste has a value high enough and volume low enough to
cover the cost of long-distance transportation. However, this possibility is limited by the
natural competitiveness of exchanges for the most profitable wastes and opportunities.

STAFF

The active materials exchange operator must convince both generators to allow their
wastes to be marketed, and users to accept them. The investment of staff time, and there-
fore money, required by personal contact is high, and the expectations of profitable return
must be commensurately high. The exchange manager and staff must have detailed and
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current knowledge of the industries they seek to serve, as well as some knowledge of analyt-
ical methods and materials-handling techniques. Imagination is especially important, because
the exchange’s function is to recognize or create opportunities which previously were not
seen or did not exist. Related to technical imagination is entrepreneurship in marketing the
exchange’s services. When legal questions arise and contracts need to be written, the exchange
needs access to legal skills. Finally, to integrate all these skills profitably requires talent in
business management. All these skills imply that key members of the exchange staff must
have considerable first-hand experience in industrial processing technology.

One or more full-time persons with business and technical skills are needed to run an
exchange successfully. They must be supported by a staff of clerical workers, truck drivers,
and equipment operators to handle and process waste materials. The size of this staff
depends upon volume of activity; existing exchange staffs range from about four to about
45, and are supplemented by outside specialized skills, notably laboratory dnd legal services,
purchased as needed.

FINANCES

. The price which an exchange must charge for each transfer depends upon the econom-
ics of each case. Appendix D analyzes the several factors. The exchange operator, based
on his analysis of the waste’s market potential and his transfer costs, negotiates each trans-
action separately with generators and users. He is likely, however, to set a minimum designed
to cover his overhead costs and to discourage dealing in small, uneconomical quantities;
this minimum mlght be about $250.

Some capital investment is needed to rent or buy an exchange’s equipment, including
storage and treatment facilities, trucks, office space, and a laboratory. The experience of
existing materials exchange suggests that the initial capital investment would be between
$200,000 and $350,000. The exact requirement would depend upon such factors as the
size of the exchange’s planned market area, the amount and condition of equipment pur-
chased, the facilities (for example, storage) which might be acquired at low or no cost
from a sponsor, and the expected period before reaching financial selfsufficiency.

The annual operating budget would cover such costs as salaries and wages, pensions
and benefits, rent or mortgage, utilities, insurance, supplies for office and laboratory and
treatment facilities, interest payments, and real estate taxes. Depending upon the exchange’s
size and services, these are estimated to fall within a range of $50,000 to $150,000.
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APPENDIX A
INFORMATION CLEARINGHOUSES

The majority of existing exchange organizations are operated as wholly or partially
subsidized services, on the information clearinghouse model, by the chcmiCal industry asso-
ciations or governments of European countries, There are only a few waste transfer opera-
tions in the United States, and their approaches vary. :

EUROPEAN MODELS

Genesis and Organization

In most cases, the impetus for clearinghouses came from national chemical industry
associations, loosely equivalent to the Manufacturing Chemists Association (MCA) in the
United States (Table A-1). Most clearinghouses are financed wholly by the industry. In
Scandinavia, the clearinghouse was formed at the recommendation of an official inter-
governmental working group on waste management, and funded for a three-year period, by
an intergovernmental foundation, Nordisk Industrifond, with matching funds from each
country’s Federation of Industry, In the United Kindgom, a committee including repre-
sentatives of several chemical manufacturers recommended establishment of a clearinghouse
to the Departments of Environment and of Trade and Industry; thc latter is now sponsor-
ing the clearinghouse for a two-year trial,

‘All clearinghouses appear to have been started on low budgets, with a belief that
transfer made sense in principle, but with no certainty about how many transfers would
result, Most are sponsored by and integrated with the operations of the chemical industry
associations. For example, the Netherlands clearmghouse is administered by one part-time
staff person; the Belgium and German each have a part—tlme director and a full-time admin-
istrator; and the Swiss is headed by a lawyer and a chemist, both serving part-time. Costs
are kept to a minimum by using existing resources (offices, staff) and exlstmg pubhcatlons
(trade journals, association bulletins).

Government agencies seem to play no direct role except in the United Kingdom and
Scandinavia. Although the UK. clearinghouse is funded by the Department of Industry and
operates in a government laboratory, the information it handles is said to be carefully
insulated from other government agencies, so as to maintain anonymity. The Nordic clear-
inghouse is funded by an intergovernmental foundation, Nordisk Industrifond, established
in 1973 to promote industrial research and development jointly among the Scandinavian
countries. The environmental affairs office of each country’s Federation of Industry acts
as the national clearinghouse, and the central administrative agency is the Swedlsh Air and
Water Pollution Research Laboratory.
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Financial Support and Viability

All clearinghouses have, to date, been subsidized. The UK. began with a two-year
grant of £70,000 (about $38,900). While the costs of the Nordic’s headquarters in Sweden
were paid by a three-year grant, each country’s Feéderation of Industry contributed an equal
amount to operate its national clearinghouse office. The Dutch, Austrian, Swiss, Belgian,
German, and Italian clearinghouses are supported by their sponsoring industry associations:
their operating budgets were not reported, and indeed Italy responded that its costs are
simply included in its association’s overhead budget. They charge no fees for their service.
These clearinghouses are thus not yet seeking to become financially self-sufficient.

Sarvices and Opearations

The basic service is simple and inexpensive. A clearinghouse receives offers of and
requests for waste materials, using a form such as shown in Figure A-l. The Clearinghouse
then codes them to preserve anonymity. It assigns a reference number to each item and
indicate whether it is an offer or a request, the type and quantity of material involved, the
general geographic location for purposes of estimating transportation costs, and sometimes
other information. The U.K. geographic code, for example, is as follows:

A Scotland E East Midlands and East Anglia

B Northern Ireland F  Central, Southern, and Southeast England
C North of England G West of England
D West Midlands and Wales .

Coded offers and requests are periodically published, sometimes in special bulletins
as in the UK. (Table A-2) and more often in the sponsoring association’s regular journal
for members as in Germany (Table A-3). The German clearinghouse issues not only its own
lists, but also includes those from regional chambers of commerce within Germany and
those from the Dutch, Austrian, Swiss, and Nordic clearinghouses.

Readers who see a material of potential interest then write to the clearinghouse, per-
haps using forms such as shown in Figure A-2, Such inquiries are forwarded by the clear-
inghouse to the listers, which may contact potential transfer partners directly to commence
negotiations. Clearinghouses usually do not ‘participate in negotiations, but do try later to
learn whether or not they led to successful transfers. This basic ‘clearinghouse service is
generally free, except sometimes for the publlcatlon s subscription fee; the St. Louis clear-
inghouse, however, charges a $5 llstmg fee to help defray its expenses.
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UK WASTE MATERIALS EXCHANGE
‘Notifieation Form |

Company Name: Address: - Contrect:

Tel. No:

This Com‘pany -lnformation is Confideritislihnd Will"‘Not"Be -bublit:fii/'rDi'sblosed

t should like the following iterns* included in the next edition’ of the'butletin:

Quantity & Timingt ‘ Dscrmtlon #
' Avaliable

“Wiinitéd

. * space in the bulletin may be lifited 3o’ plm -anter iterms: in uch ucﬂon in: orulr of
. priority.

t  glve amount per period-ég.gais/week. ' Note that: e
-of the regidarity of the arising or réquiremment. Fi
1000 litres/maonth shoiild: niat-be Histed as 12; Ooo-mreslvear but's sm“gle ririual o
would correctty be:given as say’ '20: ‘tonfes/year. ‘Pléasaruse the' fcllowmg,abbrmltrhm
day (D), week (W], month (&), year (Y); litFes {LT); “gals: {GL). kilgs {K G, tonnis (TE)
tom (TN),:pounds (18}, Squ. metres(SM), cubic metrés (CHA).

#  give a brief informative descl'iptlon mdsuting physical form wiefe'y neemry Do NOT '
use more than 60 charactars iailito permnt sihgle lifig'bulietin‘éntries.

riod should: ""va some _iﬂdieaﬂon

FIGURE A-1 U.K. FORM FOR SUBMITTING WASTE OFFERS AND REQUESTS
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TABLE A-2

SAMPLE OF ITEMS LISTED BY U.K, CLEARINGHOUSE

SECTION A: MATERIALS AVAILABLE

REFR QUANTITY ACIDS & ALKALIS* .

AAQT9C** 3B TNMW WASTE SODA, CARBONATE 63%, HYDROXIDE 2%

AA023C 50 ° TE/D 16-20% SULPHURIC ACID WITH METAL SULPHATES

ABO51A 1100 KG POTASSIUM HYDROXIDE FLLAKE

ABOQ‘! c 1500 TNM 30% SULPHURIC ACID, 456% AMMON{UM SULPHATE SOLUTION
AB150F 280 TE/Y SODA SLAG-TRACES OF ARSENIC, ANTIMONY AND LEAD
REF R QUANTITY CATALYSTS

AAO21C 1000 LB/W RANFY NICKEL CATALYST, 5% NICKEL DRY, ALKALI 4%
AAD24C 2% TE/Y SPENT CATALYST, 4-6% VANADIUM PENTOXIDE

ABQ42D 50 TN PELLETISED CATALYST, 5% VANADIUM PENTOXIDE IN SILICA BASE
REF R QUANTITY INORGANIC CHEMICALS

AADOBA 13 TE/Y 58% ZINC CARBONATE CHEMICAL WASTE

AAQ22C 600 TE/M 20% SODIUM HYPOCHLORITE WITH HYDROXIDE & CHLORIDE
ABOB4A B KG SODIUM CYANATE

ABOSSF 1 CT VANADIUM PENTOXIDE

ABOYGF -2 CT ZANOX CADMIUM SALTS {CONTAINING CYANIDE)

REF R - QUANTITY ORGANIC CHEMICALS & SOLVENTS
AADD4A 100000 GL/Y METHANOL/WHITE SPIRIT/ACETONE/WATER, 40:20:20:20
AADIOC 200 TN/Y PETROLEUM CHLORINATED SOLVENTS, APPROX 28% CHLORtNE
ABOB7F 207 KG - SALICYCLIC ACID

ABO76D 400 GL/M STAHCH SOLUTION '
ABO78D 3 TEMW PHENOLIC TAP — 15% FREE PHENOL

*Other categories not shown in this sampla: Food Processing, Metals, Minsrals, Miscellaneous, Oils and Waxes, Paper &
Board, Rubber 8 Plastics, Textiles & Leather.
“*AA = jtem avellable within first 999 listings; AB = item within second 888,
*+**Dotted |ine in each category precedes new listings since last Bulfetin.

Source: United Kingdom Waste Materiais Exchangs, Bulletin No, &, Ifabruarv 16786, listing 834 offers and 188 requests,
for a total of 1,002 of which 83 wers new since Bufletin No, 5, November 1578,
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TABLE A-2 {Continuved)

SAMPLE OF ITEMS LISTED BY U.K. CLEARINGHOUSE

SECTION W: MATERIALS WANTED

REF R QUANTITY ACIDS & ALKALIS

WAQ27C 10 TE/D  CAUSTIC SODA SOLID/SOLUTION, LOW IN HEAVY METALS

WAQ70E UNSPECIFIED TANKER LOADS PHOSPHORIC ACID LIQUORS

WA306F 2 TFW  CAUSTIC SODA SOLID

REF R QUANTITY INOBGANIC CHEMICALS

WADBOF UNSPECIFIED TANKER LOADS OF NITROGEN CONTAINING LIGUORS -

WAQ71C 20000 TN/Y  WASTE GYPSUM, HYDRATE/ANHYDRATE, FINE POWDER PAEFERRED
WAQ72C 80000 TN/Y  WASTE SLAKED OR HYDRATED LIME, POWDER OR CAKE

WAT91A 30 TEW  SODIUM SULPHITE/BISULPHITE

WEB044E 10 TNW  RESIDUES CONTAINING PHOSPHATES (NON-TOXIC)

WB104F 10 TN " SODIUM ANTIMONATE t'Non-cuemcm. GRADE) o

REF R QUANTITY ORGANIC CHEMICALS & SOLVENTS

WAQO3F UNSPECIFIED MIXED SOLVENTS

WAQ14C 5000 TN/Y  PHENOLIC BY-PRODUCTS

WBO033D UNLIMITED WASTE METHANOL

WB041G UNLIMITED CLEAN OR USED ORGANIC SOLVENTS

WP132C  UNLIMITED CLEAN OR DIRTY MIBK, MEK

REF R QUANTITY Foop rnocessmo

WA156E UNLIMITED BY-PRODUCTS FOOD INDUSTRY, VEGETABLEIAN?MAL PREFERRED DRY
WBO16F 100 TE/N DOWNGRADED STARCHES

THE INFORMATION LISTED ABOVE IS THAT SUPPLIED BY THE COMPANIES CONCERNED,
THE DEPARTMENT OF INDUSTRY DOESNOT ACCEPT ANY HESPONSIIN.ITY FOR THE
ACCUHACY OF THE INFORMATION GIVEN AS TO QUANTITY OR QUALITY ETC.

PUBLISHED BY THE WARREN SPRING LABORATGRY OF THE DEPARTMENT OF INDUSTRY
11/02/76

PRINTED BY CROMPTON PRESS LTD, LETCHWORTH

*Other categories not shown are ssme as In Section' A: Materials Avalisbla, '
**WA = item wanted within first 999 listings; WB = item within second 999,
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TABLE A-3

SAMPLE LiST {PARTIAL) FROM GERMAN CLEARINGHOUSE

Vearband .
der Chamischen Industirie e.V.

& Franklurt arm Main
KarlstraBe 21

Postlach 118081 -
Telefon [06 11) 25 56—1
Fernachrelber 411 372 vcil o

Nur 1iir den Intarnen Gebrauch
der MUglE

Bellage zur Ausgabe 6/74

VERBANDS-
MITEILUNGEN

Verband der Chemischen Industrie e¥

" 27, September 1974

Abfallborse:

Zusammenarbeit von VCI und DIHT

Wie berelts berlchiet, richten dle Indusirie- und Handelskammern

generelie, Ober den Bereich der In der Chemis anlalenden oder 2u

varwerlanden Rickstinde hinausgehende Abfalibdraen ein. GemiB der Versinbarung rwischen dem Deutschen Indusine- und
Handelstag {DIHT) und dem VCI lisgt uns nun dis zwelte Nummer der DIHT-Abfallbdrse” 2ur Auswertung vor.. -

Wir wilren thnen dankbar, wenn 3le die Abfalibirsen-Separat-Bogen an alle Stellen in Ihram Unternehmen weltergsben wiirden, dls
sich mit Ricksiinden, dis noch keine Abmla sind und dle sich zur Wieder- und/oder Weltsrverwendung oinnln. befzasen. Das sollten

nichl nur die Stabssiellen fiir U
duklionsbetrieben und der Einkauf,

YCl-Abfallbérse

Wenn Sie sich tir die folgenden Angaebote odar Nachfragen Inter-
essieren, schreiben Sie bitte unter der Chiflre-Angabe an den
Verband der Chemischan industrie e. V. — Abfalbdrae —, & Frank-
furt 2, Postiach 119 081. thr Schreiben wird solort 2n dia betretfen-
de Firma weitergeleitat.

Angabole
A245) Calciumcarbonat, ca, B0%ig mit etwa 10% I'rslem Kohien-
stoff
Richtanalyse:
CaC0, 75 = B0%
Ca(CH)/Cal ca. 5%
S10: ca 1%
freler G ca.  10%
FluBspat, Mg- und Fe-Oxid, N-haltige crga-
nische Verbindungen, Wasser unter 0,1%
Farbe: - tielgrau bis schwarz- .
Korngrdfie: ca. 90% unter 83 p

Mangs: elnige 100 t'Monat
Raum: Bayemn

A248] Schlamm auws dar Trockenadsorption der Wasserregenerati-
on mit etwa 20 % Fluor, Wassergehall bai ca 105 etwa 48 4/,
Durchachnilty-Trockenanalyse:

H:Q (Hydratwasser) 5,66 %

AlrOn 15,70 %
AJF ] 817 %
CaF: 32,15 %

- Mgha 6,83 %
Cast. 13,08 %
CaCOy 1,27 %
8i0a 1.28%
Na:0 . 5,00 %
[ 8.70 %
Fai0r 1,21 %

Mange: 600 t/Monat
Raum:  Nordrhein-Waestfalan

A247) Ammoniemnitratibsung, ca. 2—2,5 imolar
mit Spuren von Uran
Menge: ca. 500 mYJahr
Raum: Hessen

Source: Chemische Industrie, monthly journal of
Chemical Industry Associatton.
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, Insbesondere die Abfaltbessliigung saln, sondern such dia Leltar ven sinzchiligigen Pro-

A248) Nickelsulfat, fest bls schlammidrmig
ca. 25 ¥ Nickel Im gatrockneten Fiickstand
Menge: ca. 20 Fasser A 200 ) pro Jahr
Raum: Kdin

A243) Natronsalpeter, verunreinigt mit oa. & % NaNO:
Spuren von Fe, Cr, Ca, Ni
Msnge: ca. 1,2 UMonat
Raum: Kaln

A250) HeiBvarformbares smwurbnd'-idttungsmltcrlal
Granulatiorm, {Wledarholung ven At7T1)
aus 12,5 % eines hochwertigen Kautschuks,
2.5 % Polystyrol sowie Gummihilfssiofien, Fillatoffen
Menge: ce. 7000 kg einmalig, in Sicke abgepackt
Haum: Hessen

A231) Naphthalin it Tetralin verunreinigt
Menge: ca. 2 t'Monai
Verpackung: 200 | Spannringfisser
Raum:  Nordrhein-Westfalen

A252) Kaliglimmer {Muscovit) wasserfeucht
(TalichengréBe: <5 p)
tolgender Zusammenseizung: ca. 60 % Glimmer
€a. 2—3 % Natriumchiorid
. ‘Rest Wassar
Meange: ca 20 t'Monat
Verpackung: nach Absprache
Raum: Ahein-Maln-Gabist

| A253) Zink-Kalkgemisch

Wassergehalt ca. 50-50 %
Zink cn 20 %
Calclum ca. 5%
Papierreste - ca. %
Menge: 10--15 t/Monat
Verpackung: 10-t-Contatner
Raum: Nordrhein-Westfaien

Aegenerlertes Lbsungsmittelgamisch aus Methylenchiorid
und Aromaten, fiGsslg, . .

Menge: ' sporadisch 50004

Varpackung: lose bzw. Fisser

Raum: Kdbin

Germany’s



UK WASTE MATERIALS EXCHANGE

Contact Request Form 1

Company Name:

Address:

Tel. No:

Contect:

This Company Information is Confidentigl and Will Not Be Publicly Disclosed

| am interested in obtaining the following itéms listed in the available section

the bulletin:

of

(N.B. The reference numbers of these itemns should begin with the letter A).

Ref. No. t Quantity #

Description t

Contact Réquest Form 2

Company Name:

Address:

Tei. No:

This Company Information is Confidéntial and Will Not Be Publicly Disclosed

1 am able to supply the following items listed in the wanted sectioriof thé builetin:

(N.B. The reference numbers of these items should begin with the letter W).

Ret. No. t | Quantity #

Description 1.

Contact Request Form 3

Company Name:

Address:

Tel, No:

Contact:

i

This Company Information is Confideritial and Wili Not 8s Publicty Disélosed

I am also intérested in obtaining the following items listed in the wanted seétion

of the bulletin:

(N.B. The reference numbers of these items shouid begin with the letter W).

Ref. No. t | Quantity #

Description t

L

FIGURE A—2 U.K. FORMS FOR INQUIRING ABOUT WASTE OFFERS'AND REQUESTS
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Some variations of this basic pattern exist. Lists of the Nordic clearinghouse, for
example, include offers not only of scrap wastes, but also of surplus stocks and plant
capacity for recycling or disposal. It also conducts research and provides technica! advice
on improving the quality of wastes, so as to facilitate recycling. About 200,000 Swedish
crowns ($46,000) are available for laboratory work or a pilot demonstration. The Danish
Federation of Industries, for example, learned of acid wastes from the medical industry
which seemed potentially suitable for acid pickling in the iron industry, except for trace
organics and other impurities; a pilot demonstration removed the troublesome impurities,
and once it was shown to work well, the transfer was completed.

Clearinghouses distinguish between two types of material: continuous waste, produced
by a plant’s normal operations; and occasional or episodic wastes in odd lots, for example
products failing to meet specifications, surplus inventory, and products damaged in trans-
portation or by fire or flood. Both continuous and episodic wastes are accepted for listing.
However, if two partners find a continuous waste which each wishes to continue trans-
ferring, then they have no need of the clearinghouse service after its first referral; in time,
therefore, clearinghouses are likely to receive greater proportions of episodic wastes, which
may also be more difficult to transfer,

Germany’s clearinghouse cannot, under that country’s Waste Disposal Act of 1972,
list materials designated as “wastes” (Abfalle), but only “residual materials” (Riickstinde);
in practice, this does not inhibit transfer, since the material’s owner chooses the designa-
tion. The German clearinghouse handles neither waste oil nor radioactive wastes because
their disposal is regulated strictly. Moreover, its policy excludes residues for which there
is already an established market, such as paper, plastics, textiles, and metal scrap.

The Nordic and UK. organizations handle a broader range of wastes, which they
classify.as follows (United States SIC numbers of typical generators appear in aprentheses):

Nordic : United Kingdom

Plastics (30) Acids and Alkalies (281)

Textiles (22) and Leather (31) Organic Chemicals and Salvents (286)
Paper—Containing Materials {26} - Metals {34}

Solvents and Waste Qils {286, 29) Minerals (10, 14)

Acids and Pickling Liguors (281) Oils and Waxes {29) -

Inorganic Chemicals (281). Paper and Board (26)

Organic Chemicals (286} Rubber and Plastics (30)

Slags, Sludges, etc. : ' Catalysts :

Miscellgneous ' Textligs (22} and Leather {31}

Food Processing (20)
Inorganic Chemicals (281)
Miscellaneous
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The Nordic clearinghouse tries to avoid listing both established secondary materials and
trash wastes clearly lacking productive value. The UK. clearinghouse seeks a variety of
participants, but does not list such easﬂy marketable items as scrap metals or second-hand
equ1pment

U.S. VERSIONS OF THE EUROPEAN MODEL

In November 1975, after several months of planning by a volunteer task force, the St.
Louis Regional Commerce and Growth Association (RCGA), analogous to chambers of
commerce elsewhere, began its industrial waste clearinghouse service, the first in the United
States, patterned after the European clearinghouses. Although the East-West Gateway

. Coordinating Council, a council of local governments in and around St. Louls helped launch
the clearinghouse by providing office space for the task force in its early days, it later with-
drew in favor of the RCGA in recognition of industry’s reluctance to provide potentially
sensitive information to any organization associated. with governments and their regulatory
powers, RCGA ‘staff spend only a few hours weekly prepanng offers and requests for pub-
lication quarterly

The volunteer task force, comprising about 18 persons from industrial companies,
waste processing firms, consultants, and local and state governments, sets general policies
and provides technical -skills. Significant amounts of time, and thus professjonal skills and
judgment, were contributed initially by some government officials, industrial companies,
and consulting firms; for example, one senior environmental control engineer with a2 major
chemical company, spent about 16 days over six months as chairman of the task force, and
five or six other persons spent one or two days monthly, Othér forms of hidden subsidies,
not formally logged as costs but important, are the secretarial time, te]epi‘u‘).ne‘:biﬂs, and
duplicating costs incurred by these volunteers’ companies. Moreover, the lj,st,-qin addition
to being mailed directly to some 500 names throughout the nation, is to be published with-
out charge by several Missouri industry and environmental journals. Still more important
for the clearinghouse’s credibility. with industry is the approvai and professnonal endorse-
ment of major local companies. Thus, the full start-up and operating costs are not known
accurately even by its sponsors. Federal and state governments have not prowded any direct
support,

The first list (Table A-4) contained 43 offers and eight requests, more than the organ-
izers had expected. Nineteen of the 51 listings came from beyond the St. Louis area, and
as far as the east and west coasts. Moreover, during its first three months, tHe clearinghouse
received some 350 inquiries about its procedures, eligibility of specific wastes, and possibili-
ties for reciprocal arrangements with civic and private groups wantmg to offer comparable
services elsewhere
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TABLE A4

FIRST LIST (EXCERPTS} FROM 5T, LOUIS CLEARINGHOUSE

ITEMS AVAILABLE (TOTAL = 43)

Code Identification: A1-1

tem: Coated Abrasive Scrap-Mixed Pieces/Sizes, both cloth and Paper Backings; Grit.Range 18-400 Unsorted,
Availability: Ten Tons per Month, 350 Pound Bales, ‘
Location: Mid-South,

Code identification: A1-2

Item: Spent Nitric Acid Strip with Approximately 1% Pounds Copper Metal per Gallon Plus % Pound Nicksl Metal per Gallon,
Availabillty: 3,000 Gallons et this Tima,
Location: Local,

Code Idontification: A1-3

ttem: Centrifuge Cake-10% Plus Moistura; Solids-Approximately 84% Sand, 14% Glass, 2% iron, Average Particle Size 20
Microns.

Awvailabitity: 200 Tons per Waek.

Locatlon: Local

Code ldentification: A14

ftem: Thermoplastic Resins, Reground; Various Types and Colors. Contaminated from 1% to 50%; Awerage Contamination
5% with Other Resins, Average Particle Size 3/18 Inch Diameter.

Awailabitity: 50,000 Pounds per Month,

Location: Midwest,

ITEMS WANTED (TOTAL = 8)

Coda Identification: W1-1

Item: Liquid Caustic Soda 25-60% by Weight/Volume,
Quantity Desired: Not Specified. -
Location: Local,

Code Identification: W12

Item: Organic Waste Solvent-Ketones, Aromatics, Aliphatic, Chlorinated Solvents, Alcchols, or Blendsof Same. Must Contaln
60% or Highar Solvent and be Pumpsble by Normal Means. ‘

Quantity Desivad: 7,000 Gallons per Day.

Location: Local,

Codse Identification: W1-3

item: Tin By-Products or Waste Products with 10-15% Tin or Higher,
CQuantity Desired: 26-50,000 Pounds per Wask,
Location: East Coast

Code Identification: W14

itam: Spent Nickel Catalyst Containing 10-12% Nickel, Dry Basis, or More.
Quantity Dssired: 200,000 Pounds per Month.
Location: East Coast,

‘ Source: St. Louis Regional Commarce and Growth Association, February 1976,
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Other clearinghouses are in early stages of planning or operations at Iowa State Univer-
sity, the State of Washington, and the Houston Chamber of Commerce.

OPERATING EXPERIENCE

Comprehensive and accurate data about wastes and transfers. are difficult to obtain,
due mainly to needs of confidentiality and incomplete follow-up of referrals. Four older and
larger clearinghouses, however, have analyzed and reported some numerical data:'**?

. Transfers Completed-
Listings Inguiries via Clearinghouse:

Netherlands

{1st 18 months) . B0 Not available 9
Germany .

(2nd 100 listings) 100 376 (for 70 items) : 18
Scandinavia

{15t 10 months) 142 250 ‘ ' 5
United Kingdom- o

{1st year) 833 2,640 (for 818 items) 54

- Clearinghouses cannot always obtain complete information from clients on the results of
referrals; moreover, some materials, even though listed,find users ‘through channels other
than the clearinghouse. ‘ :

Data in reports, lists, and interviews showed a number of patterns common to clear-
mghouses in Europe and St. Louis:

® Their periodic lists (weekly to quarterly) usually carry many more offers than
requests.

‘& Only about ten percent of wastes offered are transferred.
® Of those transferred, a large proportion are recognized by-products, such as

concentrated acids, certain catalysts, and re31dues with hlgh contents of
metals,
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® A large proportion, both in number and in volume, of wastes offered but not
transferred are materials such as dilute acids and ferrous sulfate: although
these have potential uses, they are often too low in value, too diluted, or
offered in quantities too small to justify transportation or reprocessing costs,

® Major barriers to successful transfer are transport costs, too low a concentra-
tion of valuable material, and impurities too costly to remove; the last prob-
lem points to the importance of generators keeping wastes separated, rather
than mixing them, so as to facilitate analysis, matching, and teprocessing.

® Major receivers of scrap wastes transferred via clearinghouse referral appear
to be chemical dealers and reclaimers, which suggests that they Teprocess
the materials before selling them to ultimate users,

® Continuous waste streams offered are far greater, in number and volume,
than one-time offers of off-specification or damaged materials.

® Volume of activity on the older clearinghouses declined after an early pegk,
which suggests that (1) the backlog of transferrable scrap wastes was worked
down and (2) trading partners identified to each other by clearinghouses later
continued to negotiate transfers directly.

¢ The more likely clients for the clearinghouse service are companies with little
or no technical skills in industrial chemistry.

® Useful functions performed by clearinghouses, in addition to identifying
scrap wastes and introducing generators and users, are (1) educating industry
generally about possibilities of waste transfers, (2) broadening the markets
for chemical reclaimation firms, and (3) collecting inventory data, incom-
plete but better than now available, about both scrap wastes available for
transfer and trash wastes needing disposal.

In addition to these points which appear to be common to most clearinghouses, some
highlights relate to only one. In the Netherlands, a firm designing a new plant asked the
Dutch clearinghouse which of the several production processes being considered generated
wastes which might be transferred successfully via the clearinghouse, The German clearing-
house pursues a.strict policy of not listing wastes which are clearly trash; consequently, it
shows a success rate higher than those of other clearinghouses, with almost 20 percent of
listings leading to transfers. In the United Kingdom, savings to industry clearinghouse-
assisted transfers are estimated to be about £2 mllhon (about $3.6 mﬂhon), which vastly
exceeds the clearinghouse’s operating cost.



ADVERTISING WASTES IN TECHN‘ICAL JOURNALS

-+In- France, Nuisancés et Environnement began in 1974 a column listing offers and
requests (Table - A-5).-Advertisets are ‘asked ‘to indicate quantity a#d compdsition of mate-
rials, frequency of availability, and general geographic location. The response was initially
small, but has reportedly increased since the formation of the French clearinghouse, which
now publishes listings ‘both “in- this ‘journal and in another, Chimie-Actualités. In Japan,
a -chemical ‘monthly - charges ‘companies ‘$30 for an .advertfisement indicating the waste’s
characteristics; quaritity,” and Tocation.:In Carada;’ Canadian Chemical Processing publishes
ads free-of charge; thus, the colimn produces revenie only to the ‘extent that its avail-
ability increases purchases of the Joumal In 1974 and 1975, it listed only six-to-eight
notices yéarly.

Chemlcal Joumals often -carry - advertisements for surplus raw materials and by-
products these columns could also advertise scrap wastes.

Unhke the official- cleaﬁn‘gh’ou‘ses "the ‘technical ]oumals do not appear to screen
listings for appropriateness or to follow their referrals to learn the resilts, They do help,
however, to -collect informatiori ‘that could bé used by’ potential clearinghouse operatom
togauge: the market, .and to educate generators and ‘potential users about the possibilities
of transfemng wastes. -

“-‘COMMERC!AL VAR‘!ATIONS

. Two new services may demonstrate in time the market potentlal fora type of transfer
service ‘which i neither subsidized on the ‘Eutopean model nor capltal-mtenswe as are
materials exchanges, but which cah survive as an’ gconomically viable enterprise.

The Natural Resource’ Recycling Exchange, Boston, Massachusetts, was organized in
late .1975-by men experieniced in advertising; ‘banking, and commodity trading. They con-
ceive of a data bank large enough to justify handlihg by a compuiter programimed to match
offers and requests. They plan to retain scientific or engineering consultanhts to seek or
develop uses'for wastés withoit readily ‘apparent uses. Although ‘the sole purpose of this
enterprise is ‘to- transfer information, it differs from the Européan and St. Louis clearing-
‘houses in thfee ways. First, it is a profit-seeking venture, charging fees in the manner of
stock or commodity exchanges: cliénts must pay one fee to join the service, another each
~time they enter an offer or request into the computerized data bank, and a comm1ss1on on
each transfer completed successfully, Sec¢ond, it is hot supported, financ1ally or profes—
sionally, by industry associations or ‘government laboratories; thus, it may lack the free
-access to techniical talents which other exchanges use to identify wastes and possible reuses;
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TABLE A5

SAMPLE LIST (PARTIAL) FROM FRENCH CLEARINGHOUSE

LA BOURSE DES DECHETS ET DES SOUS-PRODUITS

Solvant! usé while spirit.essence
foludne - 10 t/mols fofs matal ou
plastique - Dépt (Semoy)

Ecr. & la revue n® A 145qui tr,

Sciure-copeaux cédre - vrac - PCI
4500 cal/k . 1,250 t/F_ Cpt 17
£cr. ¥ is Revyen® A tésqui tr,

quide -+ c<ristaux 10 t/mois.tils
fer2201. . Dpt 77
Ecr.d1a Revuen® A 147 gui tr.

13-18-17-25.30.35.37 . 44.51.54.84.58-
59.62.63.49.71.74.77.70-89.
Ecr. 4 la Revuen® A 172qui tr.

Résidus gistillation p, octyl-
phénol = p, oclyl ef jsoméres
dicctylphéncl psteux 10 t/mois-
tOts fer 220 1.-Dpt 17

Ecr.d7a Revuan® A 163qul tr,

Risidys distillation nonylphérol
= polyalkylphdncls plteyx 10

© t/mois tals fer 2201, . Dpt 17

Ecr.bla Revuen® A 169 qul tr,

Lisieres !ssys enduits 60 % PVC .
10 ¥/ mpis an bennes . pite plasti.
sal PVC 1415 3 1/mols.Dpt 01

Ecr. dla Revuen® A 170qul Ir,

Pate 20.25 % Cu métal + fainles
quantités métaux précieux (Au.
AQ-P1 . vrac . environ 2¢ t/pour
Mai7s- Dpt 13,

Ecr.hla Revuen® ATHquitr,

Résidys distlilation phénol.
polyalkyis-fertiobutyls.phénols i

Profllés exirudés de néopréne
vylcanisé . 4a¢s W0k, - § t/mois.
Prafliés extrudés d’éthyléne.pro-
syléne (EPDM) vulcanisé sacs 10
K 7 t/mais - Dpt 95,

Ecr, & la Revue n® A 194 qui ir,

Boues pelietables - 854 % eay
55 9% cellulase . 45 % mal. ming.
rales (Ca%0y, . Zn (OH)y - Chaux)
201/ joyr. Dpt 02,

€cr. A la Revuen® A1¥5qui ir.

kg aluminate de sodivm, Haul.’
1013 200 1 ia 31.2.74. Dp¥ 93.
igr, AlaRevuen® A 109 quitr.

95 kg alcool sléarylique fits 100 I
iq31.).76. Dpt #3.
Ecr.ala Revuen* A0qui tr,

100 kg liguide saccharale de fer,
glycérine f01s 50 1, jg 31.3.74, Dpt
93

Ecr. & la Revuen® A1) quitr,

23 kg pentachlorure phosphorg
f0t de bois jg 31.3.76. Dpt 11
Ecr.&la Revuen® ANlquitr.

Résidus mitailiques 10% Zn -
10 % Pb - 40 % Fe - ¢ 220 mm 20
t/mois 20 crevsels graphite cas.
séy/mols - spais, 20 mm vel. 1201
{imprégnés In.Pb.-Fel. Dpt 93.
Ecr. & ta Revuen® A 173quitr.

Chaux de carbure confenant su
fures suifates chloryres
ammeonisque - 1aitd = 1.2 ou pi
- 750 t/mois opt 35 . 850 t/m:
Dpt 54,

€cr. dla-Revuen* A 17dguitr

48 51 mousses de palythéne pres.

séesenballes -

1 500 f01s polythéne nolr et gris.
Dpt 21
Ecr. b laRevyen* A22dquitr.

Dispose de déchets revétements
sols plastiques, de revEiements
sols textiles, de matidéres premie-
res divarses {PVC, papier Kraft,
carton, etc) 10 1/jour de chague -
compaosition d’échantllions sur.
demande. Dpt 08

Ecr. Ala Revuen® ATt quitr.

Mousse 80 % polyuréthane +
20 % papier - 7 & 10 //mois. Dpt 52
Ecr. a la Revusn® A225qulir,

Gypse sotide & 30 % eau + chiore:
variable - bennes 10 m3 40 1/}
Amiants + eau + fraces chiore -
pennes ¥ m?. 24 t/mois. Opt 38
Ecr. la Revuen® Al2équitr.

Stocks 18 solvanis & revaloriser
200 & 25 800 |. selon cas (alcaots -
cétones . caroures aliphatiques ou
aromatiques TIH, F.) liste syur de-
mande. Dpt 62.

Ecr.dlaRevuen® A17Tquitr,

ACHETONS chutas af déchets fa.
bric. textiles . toutes fibres . lois
textiles et tissus hors cours Paul

KATZ Suce. B.P. 3 47012

" STRASBOURG Cadwex The 890035

Ték @ {88} 29 10 50

Grande société - de récupération

recherche matitres plastiques

— filma de poltyéihyiéne en balley

— déchets palyslyréne choc/cris.
ial B

— tlims de-polypropyléne neuiras

PVC rigide ou plastifié

ABS-5AN broyé ov en plagues.

Enlévemeant par camions 20 Ton.

nes France Belgique Sufsse

Ecr. &la Revue n® A 240 qui fr.

Soivants & récupérer oU & recy.
cler toutes régions. Dpt &%
Ecr. 41a Revuen® A X3 quilr.

Recherche solvants propres, im.
purs oy souiilés . Opt 9}
Ecr.ala Revuen® 4202 qul tr,

Recherche sultate de sodium rési-
duaire anhydre eil/ou decahydra.
té. Dpt 59

Ecr, &la Revuen* A204quitr.

Demande résidus de corps gras
ou de lrajtement de corpd gras .
Opt 59

Ecr.4 |3 Revuen® A 182qul ir.

Source: Nuisnces et Environnement, January /Fsbruary 1978,
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it may also find difficuities in overcoming reluctance of some waste generators and potential
users to deal with an organization of unknown reputation. Third, in order to sell enough
services to survive economically, it cannot wait passively for clients to call in waste offers
or requests; instead, it must go into the marketplace to promote services and seek clients
actively.

Trans Chemical Corporation, a Miami-based chemical trader began in'late 1975 to offer
a computerized matching service, ““Chemscan”, which monitors about 250 chemical prod-
ucts. Companies can submit offers and requests without charge. These appear weekly in a
computer printout of about 1,200 buy-and-sell orders, bought by about 150 subscribers
at a price of $15 a week. Interested subscnbers can then contact each other to negotiate
deals directly.

*“Chemscan” lists chemical products rather than scrap wastes. However, this or a similar
service could be extended to scrap wastes if the market proved large enough. The fee of $15
per week, or $780 per year if 52 lists are issued, yields a gross income of $117,000 if 150
subscribers remain the full year; this is presumably high enough either to cover costs and

~return a profit, or at least to cover most costs for a service which Trans Chemical considers
an effective ““loss leader”, a technique for attracting ¢lients for other lucrative services. The
major attraction of *“‘Chemscan” is volume-using its computer to collect and display far
more information to many more customers than can the ordinary broker with paper and
pencil roving the floor of a commodity exchange, For subscribers, their chances of identify-
ing suitable trading partners make the $15 per week fee well worthwhile; in fact, many
probably cannot afford to pass up such chances for such 2 low price. Similarly, the St.
Louis and European clearinghouses could tally their costs accurately and then design a
schedule of both listing and subscription fees according to their estimates of the numbers
of listers and subscribers willing to pay; the rate schedule could be designed merély to cover
costs exactly, or to return a surplus or profit which would help finance such other services
as limited technical consultmg

Trans Chemical no doubt tries to sell its “Chemscan” service widely, However, it
remains a passive form of clearinghouse, since after listings are published thie initiative for
bringing trading partners together rests entirely with themselves. From a business viewpoint,
such a listing service has little direct interest in whether material is later transferred, because '
its economic survival depends on collecting its listing and subscription fees.
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APPENDIX B

MATERIALS ExcHANGI-;s

CHARACTERISTICS

A few small companies offering a broad range of chemical reclamation and consulting
services are also serving, or interested in serving, as materials exchanges. Examples exist
in both Europe and the United States; the examples given below are intended only to
illustrate this type of transfer agent and not to suggest that these are the only companies
engaged in activities relevant to transferring scrap wastes,

The number of true materials exchanges is smatler than that of information clearing-
houses. A 'key characteristic is that these exchanges were begun and are operated by persons
who are both entrepreneurs and have extensive knowledge and experience in chemical
processing. Because the exchange service is difficult and risky, it is typicaily offered together
with other services. Details of the financial and technical operations of existing exchanges
are not known, since these are private business organizations and do not publish lists of
scrap wastes available. It is clear, however, that both technical knowledge and imagination
are essential requirements for success. o

TWO EXAMPLES

A Dutch Company: Wimborne-CPR

Wimborne-CPR is a chemical processing and reclamation firm. It was formed as a
joint venture between Wimborne Chemicals Ltd., a British chemical reclamation company,
and Centrale Potas Raffinaderij, whose principal activity today is trading in potassium and
sodium carbonates and other salts. It has a close working relationship with the Dutch
Information clearinghouse and in many ways complements the latter’s efforts.

The company originated from an interest in diversifying on the part of CPR, whose
potassium carbonate extraction operations had declined. Discussions with the Dutch Indus-
tries Federation and with government authorities led to the idea of using CPR’s resources
to reclaim valuable products from waste materials. In the course of subsequent market

research, CPR made contact with Wimborne Chemicals, and the companies decided on an
association.

Both of the joint-venture partners are members of larger groups: Wimborne is part of
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the Shirley Aldred group, which in the past has had interests in wood chemicals and today
has strong interests in activated carbon; CPR is ultimately held by the Dutch sugar industry
(two companies), although until 1965 the Belgian sugar industry also participated. This
matrix of relationships within the two parent groups enables Wimborne-CPR to provide a
comprehensive chemical waste reclamation service with little, if any, technical staff of its
own and limited processing facilities. For much of the latter, it uses subcontractors, mainly
located in the Netherlands, the United Kingdom, and Belgium. Some of these are major
chemical companies with spare capacity. Thus, the company’s activity consists largely of
using its contacts and affiliations to provide technical and processing solutions on a case-
by-case basis. It is the only Dutch company performing such a service on a large scale.

Part of the company’s role is furnishing advice to companies with disposal problems.
It tries to become involved at the earliest possible stage, since it can then propose solutions
which render the materials capable of processing, For example, one company had built a
huge storage tank which received three incompatible waste streams, including paint and -
machine-tool lubricants. The company wanted someone to take a regular quantity of the
contents for reprocessing, but approached Wimborne-CPR only when the tank was well
- on the way to being full. Had each of the three streams been channeled to separate tanks,
they might all have had appreciable value for reprocessing,

Wimbome-CPR sees itself as providing the commercial link (i.e., at a profit) between
buyers and sellers of chemical wastes, a role which is essential but which the Dutch informa-
tion clearinghouse does not attempt to fill. Offers of waste material received by the clearing-
house are sent immdediately to Wimborne-CPR, which accounts for a large share of the
transfers actually completed with aid from the clearinghouse. While the clearinghouse is an
important source of offers and requests, Wimborne-CPR also gets them directly as a result
of its numerous contacts in the process industries. Wimborne-CPR does: not advertise,
although it does issue a small, two-page promotional pamphlet.

The company’s services are pald for both by the company generating waste chemicals
and by the buyer of the purified products. :

Zero Waste Systems, Oakland, California

Newer and smaller than Wimborne-CPR, Zero Waste Systems (ZWS) also offers a broad
range of services. ZWS was founded in 1973 by a physical chemist. The staff includes a chem-
ist, support persons for lab and office work, and a network of Bay Area consultants, ZWS
offers to handle surplus chemicals, collect industrial processing wastes, sell recycled and
surplus materials, and provide consulting aid in minimizing waste control problems. Thus,
ZWS is both a materials-handling exchange and a surplus chemicals dealer and consulting
firm specializing in industrial processing wastes. ZWS appears to operate on tight profit
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margins and to depend for success upon technical experience, imagination, many industrial
contacts, a keen knowledge of current markets and prices, and entrepreneurial vigor in
finding and pursuing market opportunities, ZWS, like Wimborne-CPR, farms out much work
to chemical job shops or plants with spare capacity. ZWS’s objective is to neutralize or find
new markets for all industrial wastes, rather than to dispose of them into the environment.

Several aspects of ZWS’s business environment or circumstances deserve mention for
the guidance of potential exchange operators elsewhere. A major assist comes from Cali-
fornia’s hazardous waste control law and regulations, which require generators to report in
detail on all wastes sent out for disposal. Plant managers, to save the cost and bother of
lengthy reporting, prefer to sell or even give wastes to ZWS. (However, ZWS can survive by
accepting only those wastes containing scrap materials of known value. It does not accept,
for example, dilute sulfuric acid or chromic acid, for which there is little or no market.)

Another and related major assist comes from the Bay Area public’s environmentally-
conscious attitude, ZWS receives much free publicity from local news media. It is aided at
working levels of many companies by technicians who make an extra effort to send wastes
to ZWS rather than to disposers. Zero Waste receives many referrals from state and local
agencies which do not know how to handle hazardous wastes.

Public attitudes, the wealth of technical talent in Berkeley, and the concentration of
industrial plants all make the Bay Area ideal for ZWS. Although the firm reports that it
often has more work than its staff of five can handle, demand is not stable enough at high
enough levels to permit an increase in staff, Los Angeles offers a larger industrial concentra-
tion and market area and would be a logical candidate for future expansion. Although
most transfers probably occur within the Bay Area, ZWS reports occasional shipments as
far as Texas when the economics of the transfers are favorable enough. Part of the ZWS
business strategy is not to limit itself, as do some dealers, to only one industry or area,
but rather to offer services to many industries and nationally,

Another part of its business strategy is to fill a gap in the chemical materials
market structure by serving the needs of companies which éither choose not to or.do not
know how to transfer scrap wastes in small quantities. This suggests, as does some infor-
mation from Europe, that the most likely customers for transfer services, both information
and materials, are companies with little or no technical skills in industrial chemistry.

However sound its business strategy in theory, ZWS seconds the experience of others

that the materials exchange staff must be persistent and aggressive both in identifying waste
and in finding appropriate matches. Its staff sometimes meets generators who at first do not

' recognize having significant wastes in their plants, only to do so later in the conversation
when asked about them specifically; generators are not trying to cover up the existence of
wastes, but simply overlook them in response to the initial question. Indeed, it is quite
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logical that processing residues intended for disposal are not perceived by generators as
“scrap chemicals” having reuse value. This illustrates the importance which attitudes play
in recognizing scrap value in wastes, and thus in seeing the usefulness of an exchange, It
also underscores the importance of keeping wastes segregated, $o as to facilitate analysis,
matching, and transfer.

Zero Waste Systems prides itself on being a small and innovative enterprise. It sees
itself pioneering a new industry, and offering the best model for a waste materials exchange.
It foresees a national network of regional waste exchanges. Its own need now is for a major
data bank to support its technical procedures and entrepreneunal skills developed during
its first twe years.

A NEW EXCHANGE CONCEPT.

The newly opened American Chemical Exchange does not transfer scrap wastes. Yet it
deserves mention because it is trying to prove an exchange concept and procedures which
may be usefu! for materials exchanges which deal in wastes.

American Chemical Exchange, Inc. (ACE), of Skokie, Illinois, resembles Trans Chemi-
cal’'s “Chemscan” service (Appendix A) in featuring a computerized matching service and
mass exposure of information. It also specializes, by making trades only in about 75 manu-
factured chemical products. But whereas Trans Chemical is only a modern classified ad
service transferring information, ACE is a broker interposed between buyver ‘and seller.

A majority of ACE’s clients are small companies. They join ACE by paying a fee
($250) analogous to the subscription fee for “Cheémscan” and the membesship fee for the
National Resources Recycling Exchange (Appendix A). With 90 clients in early 1976, 50
inquiries each day, and the eventual possibility of 1000 clients, ACE could have a financial
base of $250,000. But the important source of its income will come from commissions,
ranging between 1% and 5%, on any trade it makes. After placing a firm order, a seller
must deposit 10% of the sales price into an escrow account to ensure availability of the
chemical. Similarly, a buyer must deposit the entire purchase price into the escrow account
within 24 hours. ACE thus performs a needed intermediary role to resolve the constant
question of whether goods or payment should move first.

As in a stock exchange, buyer and seller do not know each other but negotiate only
through ACE. Once a deal is struck, ACE handles the transfer of both funds and the chem-
icals to keep identities secret. This classes ACE as a materials exchange However, the func-
tional requirements for transferring a manufactured product are less than those for a scrap
waste. With a standard product, the seller, buyer, and exchange all know its characteristics,
which are backed by a warranty and the reputation of the seller and ACE. But with a
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waste—almost never standard—its characteristics must be specially analyzed so that the
potential users can judge according to their process specifications. Thus, technical compati-
bility requirements exist for both a product and a waste, but in paractice ACE is able to per-
form mainly as an information and financial broker, while a waste materials exchange like
Wimborne-CPR must also perform analytical and reclamation functions, Although ACE now
has the information technology and brokerage skills for extending its services to include scrap
wastes, it would have to add the technical and marketing skills required to deal success-
fully in these materials. Moreover, it would of course have to see attractive processing profit
opportunities in the business of brokering wastes, which is inherently more risky than the
business of brokering manufactured chemicals.

However, ACE’s best market seems similar in an important respect to the natural mar-
ket of waste exchanges. Large chemical companies have within their staffs enough knowledge
and skills to identify and arrange their own spot trades. But these functions often strain the
capacities of smaller companies, which are therefore forced to seek help from a broker.
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APPENDIX C

DATA AND METHODS
IDENTIFYING SCRAP WASTES AND THEIR USES

Recognizing and verifying a potential use for an industrial waste constitute the heart
of the transfer process. It is a creative act, since it makes possible something which did not
seem possible before; the discovery of value in a waste previously considered as trash is
the first step in transforming it into scrap.

Therefore, experience, knowledge of chemical processing, and, especially, imagination
are essential for identifying possible uses for wastes. Naturally, published sources can
stimulate the imagination, and young graduate chemists and chemical engineers can assist
in initial screening steps. But there are no substitutes for practical processing expertise
and first-hand knowledge of industrial practices. Of course, no one person, or even a small
_group, can be familiar with detailed opetating practices and the many industries which
might use wastes. So, a variety of experts should be consulted to help verify initial judge-
ments and to assess the economic and technical feasibility of potential transfer oppor-
tunities. (However, expertise can result in negativism—emphasis on reasons why new ideas
cannot succeed and should not be tested. This is why imagination, and some courage,
are essential qualities.) '

Various publications can help in initial identification of potential uses. The main
ones are: C

e Chemical Week in every issue groups classified ads under the headings: “Chem-
jcals for Sale/Wanted”, “Chemicals for Sale”, and “Chemicals Wanted”.
Most ads are to buy or sell surplus chemicals, A few, mostly from dealers

- and reprocessors, request chemical wastes. Occasionally, an offer appears
for waste materials. The requests recently have been for solvents, spent
catalysts (Co-Cu, Cu-Zn, Cu-Cr, etc.), slurries and sludges with a minimum
30% metallic content, ethanolamines, and glycols.

® Chemical and Engineering News is useful mainly for current information

~ on prices and supplies of chemical commodities, which should be monitored
closely. o

Preceding page blank 7



_ Chemical Marketing Reporter, is useful mainly for determining, demand

and price trends for chemicals. As demand and price increase, the economic
feasibility of recovering the valuable components from waste materials im-
proves

The Merck Index of Chemicals and Drugs, New Jersey: Merck &:Co., Inc,

Chemical Origins and Markets, Menlo Park, Cal,: Stanford Research- Insti-
tute, Chemical Information Services, 1967; includes product. flow. charts
and tables of major organics and inorganics.

Stanford Research Institute, Directory of Chemical Producers—United: States
of America, Menlo Park, Cal.: SRI.

Kirk-Othmer Encyclopedia. of Chemical Technology, 2nd ed., 6 v, New
York Interscience Publishers; 1963.

Considine, Douglas M., Chemical and. Technology Process Encyclopedm,
New York: McGraw-Hill.

Hackh's Chemical Dictionary, Fourth Edition, revised and edi-ted by Juhus
Grant. McGraw-Hill, New York, 1969,

The Van Nostrand Chemist’s. Dictionary, D. Van Nostrand: Comparny, Inc.
Princeton, New Jersey, 1953,

The Encyclopedia of Chemistry, Third Edition, edited by Cliffbrd-:Ai- Hampel
and Gessner G. Hawley, Van Nostrand Reinhold Co., New York, 1973.

These dictionaries list industrially-produced. chemicals and their uses. A
dictionary is entered according. to. the principal component of the waste.
Potential uses are selected by engineering judgment about the sensitivity
of the use to the waste’s purity. In general, the less.critical purity.is ta-the use,
the greater the possibility. for using the waste “as-s”, or with.only. minor
pretreatment,

R. Norris Shreve’s, The Chemical Process Industries, (New York: McGraw-
Hill), a classic textbook, provides flow diagrams and raw materials require-
ments. Those wastes which appear to match the properties raw materials
in a process represent potential substitutes.
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¢ EPA’s national industry studies®'® also provide process flow diagrams and
descriptions of raw materials feedstocks.

Table C-1 lists a sample of processes, their wastes, and potential uses for the wastes.
This list is by no means exhaustive;it was developed both to explore uses for wastes described
by EPA’s industry studies, and to suggest possibilities to Philadelphia plant managers during
interviews. Many more wastes and uses appear in two categories (organics and inorganics)
than in the six others (acids, alkalis, oils and waxes, catalysts, polymers and resins, and
miscellaneous); this imbalance does not reflect the actual proportion of transfer oppor-
tunities among industries, but rather variations in the data bases available.

. A SAMPLE TRANSFER AREA: THE PHILADELPHIA SMSA

Characteristics, Industries, and Wastes

Standard Metropolitan Statistical Areas (SMSAs) are designated by the U.S. Bureau
of the Census to standardize urban areas for purposes of consistency and comparisons. An
SMSA’s boundaries are drawn to include both a core city and its natural economic suburbs
and hinterlands. The Philadelphia SMSA (Figure C-1) encompasses nine counties: Bucks,
Chester, Delaware, Montgomery, and Philadelphia in Pennsylvania; and Butlington, Cam-
den, and Gloucester in New Jersey; its urban core consists of Philadelphia and Camden.
The SMSA measures about 60 miles along its major east-west and north-south axes. It
abuts other industrially important SMSAs, Trenton, Allentown-Bethiehem-Easton, and
Wilmington; moreover, Newark, Jersey City, Patterson-Clifton-Passaic lie 60 miles northeast.

The Philadelphia SMSA, the nation’s fourth largest manufacturing area, contains indus-
trial plants representing 98% of all Standard Industrial Code (SIC) categories. Principal
industries include electroplating, foundries, inorganic chemicals, pharmaceuticals, paints,
petroleum refining, and machinery manufacture, In the SIC categories considered by this
study, there are 442 plants, of which most are small (Table C-2).

Table C-3 summatizes the types and quantities of wastes estimated from plants in vari-
ous industry categories in the SMSA. These data were derived from the nationat waste data
summarized in Tables ITI-1 and I1I-2, using as the scaling factor the number of employees
in Philadelphia plants proportionate to the number in the industry nationally. While the
data are not highly accurate due to uncertainties in local employment and the inherent
variability of waste generation rates expressed on a per employee basis, it is clear that the
largest number of plants in each industry category (with the exception of petroleum refin-
ing) employ under 100 people. Out of a total of 442 plants listed, only 28 or 6% employ
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TABLE C-1a

GENERATION AND POTENTIAL USES OF SELECTED CHEMICAL WASTES'

Sourca: Arthur D, Little, Inc,
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WASTES GENERATED POTENTIAL USES

SIC  Product Manufactured/Process VWasté Properties

2619  PCly HCI + P,Og In saueaus scribbing liquor  Plckling dind rustproofing metals

2819 Activeted Carbon - H4PO, . Fertilizet manufacturing

‘ Elgctric plating’ -
2812 Na,CO,fTrorie or Solvay CaCO,,, MgIOH), shidge Alkaling wet scrubbing
. - Filler for rubber

2813 Acetylane/Carbidé c-m'r-n._,; sludge Alkaling wet scrubbing

2833  PanicHlin NaQH waste hroths

2819 CalOH), Limd‘and limssions sotids Alkling scrifting

' Acid neutfalizhtion

2821  LDPE/Hi-Pressure Olls and Waxes Candln o
Capacitor insulation
Secondary plesticy
Mold Binder

28656 Styrene Styreris, athy| benzene tars Moldcore ubricant

2821  Polymer resins Resins Mold cores

2833  Antibiotics Fliter’ cail mycelllurn Sail bliider

2833  Penicillin Filter cell mycellium “Soil bulldér

2833  Alkaloids Waet plant material Composting

3281  Crucibles'snd grinding wheels’ 8iC"

Gey lron foundries



TABLE C-1b

GENERATION AND POTENTIAL USES OF INORGANIC CHEMICAL WASTES

WASTES GENERATED POTENTIAL USES
sic Product Manufactured/Process - Waste Proparties
2815  Phenol & Sulfonate Nag 503, NaaSO4 sludge Paper manufacture
2818 ZnO/American Fag O3, Fed, MgO sludge Ferrous smeiting
2812 Naz CO3/Solvay CaCly ] Road salt
2818 Formic acld/Formate Na3504 sludge Paper Industry
Textlle industry
2818 GQiycerine/Aliyl chiloride CaCly, NaCl Salts Road salt
2819 Borlc Acld Naz2504 sludge . Paper Industry
- Chromie Acld NagzSO0g siudge Textlle industry
Hydrochloric Acld Naz504 shudge
Sodium Sulfite ‘Na3 504 studge
Patrochemical Polymers Attapuiga clay and hydrated lima Filler for rubber, paper, textiles
2813  Acetylens/Sachaser Carbon black fliter cake Lead penclis
Carbon dispertions
2819 NH4Cli/Solvay CaCO 3 fliter cake Wet scrubbing
Rubber flller
NH4Cl/Solvay Glauber's salt, NaSO4"10H3 O Textile Industry
{viewed as a by-product)
2819 KCI NaC| cake Textile Industry
K Road salt
KNO3
286 Aneline . Fe304 and tar Steel mills
286 Chioral CasS0Oy4 sludge Cemaent
Paint flller
2812 Sodium bicarbonate NagCO3, NaHCO3 slurry Acld neutralization
Tanning
Thmber mold Inhlbitor
2813  Nitrlc oxide Caustic, sodlum nitrite solution Dyeing
Bleaching
2819  Chromic oxide Ca(OH)3 Matal recovery
2816  Iron Oxide plgments Fa(DH)3; Feg 03 solids Ferrous smelting
2819  Marcuric suifide Hgo ' Metal recovery
2819 NaF CaFy Caramlcs
Fiux
Glass
26819  Bery!lum hydroxide Alum siurry Paper
Textiles
. Water treatment
2819  Nickel sultate NI{OH2}, fllter acld Metal racovery
2819 P304 Caa{PO4}; sediment Ceramics
Polishing
Mordant
Cements
2819  PCly AsCly residues intermadiate for organic
arsenecals
2819  KMnO4 MnoO solid Ferromanganese production
Matal recovery
2819 ZnsQy MnOg solld As above
2869 Eplchigrohydrin CaCiy solid Road salt
2821  Methyl methacryiate Naz S04 fliter cake Paper
_ . Textlles
2819  Farrous SuMate Copperas Inks
. Plgments
Fertilizer
Water Treatment
2865 Phenol/cumanas NazCO3 PbCO3 manufacture
Flux ’
Gilass manufactura
2816 TIO, FaSQy4 Manufacture of Iron bius
Watsr Treatmaent '
Manufacture of Feqa O3 Pigments
(dry process) ’
3321  cast Iron pipes Slag Cemant block

Source: Arthur I3, Little, Ing,
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TABLE C-1c

GENERATION AND POTENTIAL USE OF ORGANIC CHEMICAL WASTES

Source: Arthur D, Little, Inc.
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WASTES GENERATED POTENTIAL USES
SIC Product Manufactured/Process Whasta Properties
2869 Ethylene Glycql Glycols and water Solvent reclamation
2865 Phenol Phenol, cresol, off-spec In water " Wood preservative for bost or
_ fance post manufacture
28686 Phencl/Cumene Acatophancns, phenol, cumy! phancl Wood preservative
evapctation residue ‘ ‘
2866 Iso and Ters-phthelic acids Phthalic acld, tolule acid, benzoic acld, Film forming Tn paint manufecture
‘ trimaltitic acid, aidehydes, acetic acid, ' :
Bi, Mn, Co—still bottoms
2821  Acrylic acid Agusous acrylic acld and hydroguinons’ Acrylic emulsion paints
28656 Phthalic anhydride/xylsne Pitralic anhydride/malelc anhydride tar Polymeric Binder for shingles
wood chips; grinding wheels,
retractory britks, stc,
2865  Maleic anhydride Maleic anhydride tars Polymeric binder
2879 Carbaryl Naphthot residuss Dye intermadiate
2869  Aromatic amines Long chain amines {solid} "Ore Baerieficstion
2843  Surfacs active agents C-8-C-18 fatty alkyl aclds, nitriles, Ore Banafication
amines
2821  SANpolymers Styrene and acrylonitrile Film forming .
Molding Compounds
2869 Ethylene dichloride (EDC) EDC, tri- and tetra-chioroethanes; Dry olaﬁnlﬂg
sludge Dagreasing of mwtal parts
2869 Hexachlorocyclobutadiens Chlorinated toluenes, pantanes, Degreasing solvents
benzenes :
2869 Parchlorasthylens (Perc) Pare,, CCl4 chlorined hydrocarbons D'rv cleaning solvents
llquid still bottoms Degreasing solvents
2833 Pharmaceuticals Varlous solvent wastes—chiorobenzene, Solvent recovery
toluens, methanol, methylane, dichlo- Degreasing
ride, tetrachloroethane L Cleanirig
Paints
2869 Sulfonic Acids Emulsified olls and sutfones _ Leathar Iul:_irlc'a'rlt and treatment
2822 Urethane Mixed polyals and phosphate esters Molding compound
: Filler for wood, wallboard
2869 Tetreethylorthosllicate Tetraathyl orthosllicats, iodins, alcohol, Stona or concrete preservation
Genusolu D . Mortar
Pdints ‘
2833  Penicillin Buty! acetate and buty| elcohol Salvent rectamation (done
. . routinely)
2833  Alkaloids Chlorinated solvents Degreasing
Reclamation’
2865 Nitrobenzene Benzsene, nitrobenzena stripping Paint Formulation
Dogreasing
2869  Ethyl chioride Ethyl! chloride, chlorosthanas, Paint remover solvents
28689  Epichlorohydrin trichtoroathylenas, etc, — liquid stitl Degreasing
bottoms
2821  Methyl methacrylate Hydraquinone; polymer heavy ends Paper board binder
28689 Dicumy! peroxide Qrganic peroxides Paint Industry-film formers
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FIGURE C-1 PHILADELPHIA SMSA AND NEIGHBORING INDUSTRIAL AREAS
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TABLE C-2

RANGE OF PLANT EMPLOYMENT IN PENNSYLVA“IA COUNTIES (BUCKS, CHESTER,
DELAWARE, MONTGOMERY, & PHILADELPHIA} OF THE PHILADELPHA SMSA*

Number of Plants with Employees

SIC No. Industry <20 20-99 100499 >500

3691 . Storage Batteries : 1-2 1 -1 1

3471 Electroplating 37 16 1

3312 {ron & Steeimaking 5 4 3 8

332 Iron & Steel Foundries 3 B 3 1

3313 Primary Ferroalloys 1 1

3331 Primary Copper 1

333 Primary Non-Ferrous’ 1 1

334 Secondary Non-Ferrous 10 4

281 Inorganic Chemicals 30 24 15 2

2865 Organic Intermediates & Dyes 4 2

2869 Industrial Organics, NEC _ .9 3 2 2

2831 82833  Pharmaceutical _ 16 1 1

2879 Pesticides 7 8- 1

285 Paints and Allied Products 17 13 6 1

2911 Petroleum Refining : 4 1 6

IMMm Leather Tanning : _ 2 2 A

356 Special Machinery 61 36 1 2

357 Office, Computing & Accounting Machines 16 1 9 4
Totals 220 133 62 28

*The New Jersey counties (Burlington, Camden, arid Gloucester) have less than 20% of the SMSA's indus-
trial capacity, and were thus eliminated from discussion.

Source: U.S. Bureau of the Census, County Business Patterns, 1973; Industrial Directory of the Common-
wealith of Pennsylvania, 1972, Harrisburg; Pa.: Department of Commerce & Indestry, Commaon-
wealth of Pennsylvania. :
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TABLE C-3

SUMMARY OF WASTE GENERATION BY PLANT AND INDUSTRY IN THE PHILADELPHIA SMSA

Estimated Total
‘ Wastes, Phils.
SIC No. and Industry SMSA (MT/yr.}

Potentially Recyclable Wastes

Recyclshlo-Wastes Available Per Plant

3691—Storage Batterles

2865--Paints and Allled
Products

28685—Cyclic Crudas
. and Intermediates

2869—0ther Organics

2879—Pesticides

2831 and 2833--
Pharmaceuticals

332—Iron and Steel
Foundarfes

281—Inorganic Chemicals

3312—Iron and Stesl
Making

3471 —Electroplating

2911 —Petroleum
Refining
3111—Leather Tanning

355 and 357—Special
Machinary

4,000
4,800

1,650
70,700

< 670
1,030

100,600
109,000

3,490,000
2,900
58,000

2,800

8,600

Estimated
Quentity No. of No. of Quan/Plant
Duscription MT/ye.) Employses Plants (MT/yr.)
None .
Spollect batches 2,100 <20 17
and waste 20- 99 13 40
solvents 100499 1] 140
> 500 1 870
Still bottoms, tars, 1,660 <20 4 126
filter solids 20- 99 2 670
100499 - -
> 500 - -
Still bottams, tars, 70,700 < 20 9 140
filter solids . 20- 99 3 1,200
100499 2 4,500
> 500 2 28,000
Unknown Negligible '
Solvents, carbon 2,700 <20 16 60
filter acid, tars, and 20-99 1 280
still bottoms 100-489 1 1,500
> 500 - -
None {wastes ere .
slags, stuciges, dusts,
and sand)
None (waestes are
primarily mixed
metel sludges)
Pickle liquor 163,000 <20 ] 170
20- 899 4 1,300
100-489 3 6,100
>500 8 17,000
Degreaser sludges 80 <20 37 0.7
{60% CI & Fl3 & 20- 89 15 2
60% polishing 100-499 1 4
compound) :
FCC catalyst, fines, 6,600 <20 -
coke fines, tank 20--99 4 40
bottoms 100-499 1 400
. > 500 6 1,000
Trimmings and 170 s B 35
shavings
Metals, oil, solvents, 1,800 <20 77 1
acids, and alkalis 20-99 47 7
100489 20 40
> 500 8 95

Sotirce: Arthur D, Little, Inc,, analysis of EPA industry studies.® ¢



over 500 people. Well over 50% of the wastes, however, are estimated to come from the 28
largest plants, This is important to a materials exchange operator in analyzing the econo-
mics of his business. There is a lower limit to the quantity of waste which can be transferred
economically. In the Philadelphia area, there are only few opportunities to transfer large
wastes, and a materials exchange would face economic problems in dealing with large num-
bers of wastes in small volumes,

Desp1te the uncertamtles in the data in Table C-3, they are the best available and pro-
vide a sufficient base for estimating the magnitude of the market for transfer services and
the magnitude of the impact arising from the utilization of such services,

Identifying and Assessing Potential Opportunities

In order to test the potential transfer opportunities developed from publications and
general experience, a number of managers of Philadelphia-area plants were interviewed. The
first group was interviewed by telephone, as any transfer agent would do, to gather general
information in a cost-effective way. The second group was visitéd personally, as a materials
exchange operator would do, to describe the transfer concept in detail, gather specific
information, establish rapport, and explore various transfer possibilities: A]though most
interviews did not lead to identification of immediate possibilities, the results of all are
summarized below for the information of readers and as examples of data and assessments
needed by transfer agents. These interviews provided data needed for this study to identify
those wastes and industries best suited for transfer; interviews also provided insights needed
to develop operational techniques for information cleannghouses and, especially, mate-
rials exchanges.

Telephone Survey of 35 Plants. Managers in representative industries were asked
about (1) the accuracy of waste information for their plants as suggested by published
literature, (2) their assessment of transfer possibilities listed in Table C- 1, and (3) their
reactions to the concept of using transfer agents,

Names and adclresses were taken frOm the 1972 Industrial Directory of the Common-
wealth of Pennsylvania, (20th ed.), but proved in some cases to be incorrect, In a few cases,
the products manufactured differed from those typical of the SIC code asmgned to the
plant. In many cases, even though the product was idéntified correctly, their wastes differed
drastically from those described in the literature. Thus; published data was only of limited
value beyond getting started.

Results are summarized in Table C4, The column “Wastes for Listing” shows the
type of data which would be provided to an information clearinghouse. Experience, if any,
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with the use of secondary materials is recorded under “Wastes Used or Tried”. The columns
“Wastes Sold™ lists, for the most part, materials which are not established by-products and
which were at one time considered as trash wastes for disposal, but which are now routinely
sold as scrap wastes. The column “Wastes Recycled” documents reuse of processing resid-
uals within the plant. The column “Needed Materials™ shows raw materials already used
by the plant, and for which the column manager would consider a secondary materials
source if available,

The information obtained through direct contacts with various plant managers differs
substantially from that derived from the nationally-averaged data. The petroleum refining
industry, for example, generates a spent caustic which was not included in the national
data. This waste is occasionally transferred to paper mills, If a formal transfer service were
available, higher percentages of this scrap waste would very probably find more steady
markets.

The paint industry was assessed to be both a generator and a potential user of waste
solvents. Many paint companies contacted in the Philadelphia area, however, produce only
water-based paints,

Field Visits to 21 Plants. One purpose of these visits was to play, in part, the role of
waste transfer agents, and to obtain first-hand information that would help to crystalize
the scope of a possible waste clearinghouse. Results are summarized in Table C-5. As before ,
the column “Wastes Used or Tried” lists those materials which have already been investi-
gated by the manufacturer for inclusion into production; these materials may be used
presently, or have been tried and discarded because of reasons noted in the table. “Wastes
Sold” shows the by-products or scrap wastes presently sold to reprooessors, reclaimers,
or other industries.

As might be expected, more detailed information was obtained in the plant visits than
in the telephone interviews. The transfer concept was new to most plant managers, and
many indicated that they had not really appreciated the value of the activity until dis-
cussed with them face-to-face. Although most managers were enthusiastic about the waste
transfer concept, they reported many more offers to provide or sell wastes than requests
to receive or buy them; this pattern is consistant with that seen by clearinghouses already
in operation. But it should also be noted that the list of sold, recycled, and wanted mate-
rials is large; this suggests that more waste materials would be used if acceptable sources were
known to manufacturers. It appears that many managers are alert to recycling opportunities
and willing to try secondary materials, but are currently limited by lack of information.



TABLE C4

SUMMARY INFORMATION FROM TELEPHONE INTERVIEWS

L) I

13.

14,

SIC

2865

3382

a2

822

819

a2

.2822

243

o

2816

Produet oF Activity
Specisity chemicali

Phanct

Brass and bronze

Iron.and steel, secondaty

Urethanes'

Aniline and nitrobenzens

Lithium chemicals

iron.and steel

Urethenes

CQuaternary chiorides

Surfactants

Petroleum cefining

Zine Oxide

ny’'and. petrochamicats

Wattes for Listing Waston Uind or Tried
None . . Nw 7
L
1. Dirty sand (12T/mo.}; goes to ledtill “None
None. . . oo B '- A
None o 1. Recheied rubber
: . 2. Fosiied rmetsiisls -
" 3. Fillers,
1. Undefined mud'cake from filters . —
{2 drumsiwk} i
1. Electric furnace Hue dusts; mixed iron. 1. 100%-mietal serap. utiiized
oxides (60 tonu/day}; it is o fine powder
which is now stoved
None . . —
_Nore ‘ ) . ‘ -
1.. Spant granular carbon (18,000 Ib/yr); to lardiil None:
2. Xytens, cauitic, HySO4; NaCl, fatty acids aind
"BicoHols stresth :
3. 'Methenol, free amines, TEA, DEA, fatty acids
and aicohols stresm i .
4. Gy -Cy4 fatty scid residuss (50 In/day}
- 1. - Spant chustic, 8-10% NaOH-snd Nas5s - ‘ - None
{8000 bhlfma.) o
2. White water, 2% ol emuliion (4000 bbi/mo;)
3, 5pent clay, Futler's-eieih (18,000 ya®fyr),
containg:30-40% oil ‘
4. Catalyst fines (3 tons/dév); not rare metals,
goes o landfill
 None o _ .- 1. Various seurces.of zinc:
. Spint ceustic ' -
2. Spent acids ] .
3. Olly studges, dirt and oil sccumulsted in storage
7
tanks ’ ) :

. Blological sludges from water trestment
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TABLE C-4 {Continued)
Wastes Sold

1. Acetone
2. (-Mathyistyrens

1. Unspecified by-products

1. Spent ceuttic on ocoesion
10 paper mill

. Zing containing wastes to primary
smwiters when sbundant

. Qily sludges sod to reciaimers
. Spem caustic extracted to remove
cresylic acids

Wastes Recycled Materisls Neadad
None _
1. High molscular waight 1. Cumene, pure
arganics mixtures used
as fusl '
1. Mersl serap -
- 1. BOF dust

2. Cruthed inorganica
3. Foarmed materials

1. Xylene ) -
2. Fractionated raw materials

- 1. Sources of zinc

1, Spent wcids reprocessed —_—
outside plant and returned
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Commants
Dkroct combination reactions, No wastes or by-products.

Considers rause whenever possibie.

Recyclen whenevir sppropriate.

Recydling sn sconomic necessity.

Compounded products produce no waste. Can use
fiers for urethane.

Proprietery information not corveyed.

Recycles whenever sppropriate. No appreciable
waste genersted.,

Pure meterials, #.0., isocyanetes purchased from major
producers. On rars occasions, compeny hes & 1poiled
betch of urethane.

Recycles whanaver sppropriste. Do use some scrap
miterisls but information is proprivtary.

Hes considersd mathanal racycling and use o3 fuel

White water is » stabls smulsion and very difficult
to brask. Anxious to be rid of generstsd wettes for
which they pay cost of dispoml.

Recycies whanaver sppropriate.

Recycies whanever sppropriste. Otf-apsc gasoline
can be re-refined.



TABLE C-4 (Continued)

sic
No. Product or Activity Wastes for Listing Wastes Usdd or Tried
15. 2834  Pharmecéiticals’ Y, Mgl Ticw dumped 1. Aaciaimed sohvents
2. Carbon, steamed to remave salvnt
3. Solvents
4. Mixed crgenics; hauled sway
18, 3312 Iron and stesl {fully integrated 1. NHy liquor, very dilute (80 galfenin)
phant) 2. Spent pickiing liquor -{9-10% FeCly, 1% HCII;
now neutralized with lime snd dumped
3. 8OF dust, iron oxide with zinc conianit”
{50 rons/day) ; now dumped
4, KISH, megnetic iron oxide containing dirbon, '
fimky -ndm, now dumped
’ 6. Oil skirmingi, hydrautic fiuids 16000 galima.};
6. "Biickges Trom weeer trestment, high in FeOendoil 1. Lifnestone for flux; not ussble
o 7. ‘Crushed brick {10T/mo.); to landfill ‘
B ‘8. Grease containing dirt {2 drums/mo.); to landfill
17, 3321  iron and seel foundry 1. Sisg {1520 tonsfwek] —
' .2. Reiidue from clean.cutting of stes! plate —
magristized (50T Jyr) ’
18. 3297 Cermant 1. Phosphate dust —_—
1. Cleaning solvants — mostly weter —_
20. 3271 Cinderblock — Foundry itig lwheh svaliatie)
M. 2621  Bag peper and industrisl tissue None 1. Double limé Krift wene
2. Cut stock waite
22. 3272 Concrete lintels None
23. Paper
24, 2851 Latex paints Dirty weter -
25, 2874 Fertilizer o 1. Incinerstor stuidge from Chicsgo —
uied In nitrajen Tertilizer menulactire
’ 2. 72% waste iituric scid
26. 2851  Emuision paints’ © 1. Acrylic and vinyl emulsions
27. 2851  Paim I 1. Dirty water with pigments, iatexes, and’
mercurials '
2. Xylens and mineral spirits {80-100 drums/yr)
28. 261 Paper : 1. Ciaritier sludge {2-3T /dsy); ¥5% solids {tiber and

clay liller); varying colar

' 100



TABLE C+4 {Continued)

Wastas Soid Wastes Recycled

— 1. -Methylene chloride
2. lsobutanod

. Ter and low sulfur coke by-product
{250,000 Qal/mp.} — soid to a refiner .
for use as a roofing and road sealer

. Far, low in sulfur {260 X gal/ma.}; .1, Lime dust collected in
sold to refiner mill

. BTX mixture, benzene, tolysne,

xylene; soid to distitler

— 1, Industrial solvents (mineral

tpirits and sicoholl to a
reclaimer

1. Clarifier studge — used in
bieaching opevation for
Kraft paper

2. Bark — burmned in boiler

Meterials Nooded

1. Sohents
2. Fuels

1. Extruders and fillers
2. Latex -

3. Solvents

4, Pigments

5. Linseed oil

1. Slwy

1. Pigments
2, Alkyd emulsions
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Comments

" Mixed orgsnics are veriable composition. Have considered
reclsiming it. Some solvent burned as fusl.

Mill is retuctant to use scrap materials. Smsll amounts of
impurities have large effects on iron.

No use found for the waste in 100 years; 100 expensive to recover
the phosphets for fertilizer,

Usa 8 hydropulper (no chemicals) in manufacture,

Consider use of scrap Mmterials too risky.

No ‘mtcn_n in scrap materishs; concerned about color — must
be pure white.

Pays $20/drum to have solvents hauled awey.



... TABLETS u
SUMMARY INEORMATION FROM PLANT VISITS

$iC . o
Na. Product or Activity Wiasies for Listing y : Wastss Usad or Tried

UL

2879 Agriculturat chermicels 1. 16-20% HCL, in limitéd quantity; being 1. Ethvilm loride, reprocessed;

m\mumtod tor picklinu présentéd impurity pioblem

2. Mawtone mth soffie watey, traces of 2. Haswy sich
CH,O and HCI; dilfie\llt m ol CH;O
sohdint reclaimars will not nnupt ;
burmd off

3. Tremment plant sludp conta mng srnadl %
of Cr Zn Ni, otc., o8 hydrnxld- prodpbtlu.
burned or landfill; oxploﬂng recovery

asn Metal rolling 1. Smm plckllng |iquor 10% HCI with 3‘ |ron ‘ e
‘ chioridé (6000 ni!wkl

2. ‘CCIIII Ic rlmu from clumng opnrmonn

2804 Pharmateuticals

vmh cauttic and qulod mv .
4. Spum YOS, Wet; goss to AN N 4 timvr

2011 Petroleutn rifining 1.1 —
2.
i
4 ¥ cqnhining cauatic, wmdn phunoh
tnlmu. olls, aic.
W79 Cellophanc 1. b ,_oﬂ-spoc or wasie, mnluﬂb 1. Flai oils
: o5t 1500 Lb/dey)
i
28 Dwerslhud c' efricals, thetals, 1. Greasos from overruns; may be mixed types -—
and consulrnr produ:ls
2321 Monomurs 1. None ' -
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TABLE C-5 {Continued}

Wastes Sold
- 1.
1. 30% ferrous chloride; reclsimed from 1.
pickling liquor; cannot sell all
2. Spemt oils 5% {30 K galfyr); given or
sold 1o reclaimer
1. Non-recoverable solvents {2000 gat/yr) 1,
' 2

1, Carbon black — occasional contaminated 1.

tot

1. NagpS0,; recovered by vacuum

Wastes Recycled

Xylene, 90% recaversd

HCI; reclaimead from
pickling liquor

Solvents; some burned

. Methylens chloride

Carbon black; collected
from dust collectors

1. Hz504
erystalization 2. Caustic
3. Glycerol/giycol plasticizers
4. Solvents
%. Cwrbon sorbants
t. Spem cutting oils trom machine operations 1. Cutting oils
2, Spemt HCI 2. Amalgam
3. Metal scrap
- 1. Solvents
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Matsrials Nesded ' Comments

1. HCI, H3504, HNO; Expect to be reprocessing scids in futurs and reusing plant
concentrated end pure (no  water. Raw materiais sr¢ snsitive to impurities since they
trace organics} will affect chemical reactions. '

1. Caustic, free of iron fines  Waste oils have no fuel value at mill. Materials not senvitive

2. Qils, lubricants, greases to impurities bur must be non-toxic and not reactive with

3. NaCN rretals,

4. H.80,

1. Pure solvents Materials must be very pure to maet FDA requirements.

Everything is analyzed. However, traces of unknowns inay
not be found, which would present » potential hazyrd,

1. Cwbon black Material raquirements limited, Energy requirements (o

2. Fuels generate steam are high, Fuel velue materiats would be
important.

1. Concentrated HySO, Qils, gremses, hydrocarbons of ressonably known com-

2. Coustic . positions from external or in-refinery sources can be re-
worked if necazsary, and if svailable in lerge anciugh
quantity (o blend into refinery feadstocks,

1. Fusels (unsulfured) Detsiled process information is propristary. Littis or no

2. Caustic (21-50%) warte viscose genarated. Emphasis is on rectaiming and re-

3. H;504 (>21%} cycling most materials in plant, H,5 is produced and is pessed
through the steck. Ruw materials need 1o be pure since im-
purities will show up in cellophene, Do burn waste oils.

1. Fresh cutting oils Most operations in Philadeiphis sres are limited to machinary
ond fsbrication operations. Chemical operations ara “clean’
of produce only very limited quantities of watte,

1. Caustic Agueous waste siredms are inconsistent, May contain a

veriety of acrylic acids and monomers, taits, solvent, by-
product, catalyst and lacrymator. Total concentration i less
than 5'1, which makes recovery snd separation imprartical .
No requirements for waite monomer or marerials.

L]



10.

H,

12,

14,

18,

17.

TABLE C-5{Continued)

Sic

2843

3674

amz

aan

M

2851

Product or Activity

Specialty chemicals

Processing oils
Electronic cermmts

Iron and sweel

Electrapisting snd anodizing

Lacqguers

Copper smuiting

Paints

Soaps and surface treatment
compounds

Wastes for Linting

1.” Dirty wet oll {1.5 bbl/day}; variable
compatition; heuled avwey

2, Water trastment sludge, 15% T.5.
{5000 gatimo.); Hsuled awey

3. Sulfonated wasie oils with iron fines

and degradation products

1. Lima/CaS0, sludga, 30% water
{15-20 tons/mo.}: to landfill

1. Mixed solvents {50-100 gal/mo.}

1. Etectric furnace dust, contsins Fe, Zn,
teace elements; being investigated as 8

il sdditive

2. BOF dust,'s fine iron oxide containing
Ca0, MgO, ZnO, Al, P, §, Si (80 tons/day);
cannot be reused because of Zn content
which affects blast furnsoe refractories

1. 15% H350, snodizing bath with sluminurn
2. Soap clanners with vils, waxes and polishing

compounds

3. 'NaOH etches-pH12; with sodium ng
4. Contaminatad aluminum hydroxide precipitates

3. Polymeric shudge’

1. Spent lye

2. Dilute sulturic scid
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Waivtes Used or Tried

1. Revefined oils
2, RAeclaimed mineval oils

1. 80-80% C from rubber plant flue
dust; pelistized for coke; contained
too-much suifur

2. Limestons, BO-80% CaCO;, MaCO5:
100 tine ftor_saze of use

3. Chiorinated hydrocerbons; burned 81
fuel and the scrubbed HCI is vsed for
pickling

1. Copper besring scrap is primary raw
material

1. Off-apac latex
2. Surplus cans

1. Fats and 1allows — purchased from
B broker ’
2. Various surplus chemicals



Nt

TABLE C-6 (Cominued)

Wastes Sold

1. Waste ails (15,000 gaifyr);: to
oil reclaimer

1. Collected precious metal screp
{100 1b/mo.), sludge, floor scraping,
otc,; 1o refiner

1. HCI pickiing liquor: sold to broker
2. Blast furnace siag; wsad tor peving
aggregate or concrete blocks

1. Chrome plating wnk residue —
incideniat; to s competitor
2. Ol Tenk Bottorms — to reclaimear

1. Blan furnece stag — marketed for
sand biasting

Wastes Recyvied

1. Precious metal pestes

« lron and stee! sorap
. Blast furnace slag reused

as flux

-

N

Materiols Noaded

. 91% H350, for water

treatment
Minsral oils and other
types of dils

. 98% H,50,
. Qils, waxes, fats, etc.

Soivents

. Sources of iron

Glrbgn
Lirw

Fuels

Pape -

to generate HOC|
8. HCI for pickiing

—_ 1. Nickel sulfonate

Solvent blend {mostly -
MEK) with lsequers snd

snamls - 1 drum/day —

0 reclaimer

. Fine tiag from blasck coppar —

mfiner and filter bag dust it
recycled to the biast furnace

. Fatty acids

. 0% caustic
Minersl oils
Peraffin wa

1IPA :
Glycoks

. Ethanolamines '

NP M AR N =
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Chiorinatad hydrocarbons

Commaents

Would huve littie to offer an exchangs, but could use oil and
wex materisls if not contaminsted or toxic.

Raw maeterials nsed not be pure and in some cases can he
mixturss. Oils and fats can be water nonsoluble a5 tong as they
can be convertad to smulsifiable forms.

Materials sxtremely sensitive to impuritiss, Cennot tolirate
impurities since they will affect slectrical characteristics,

Small compeny thet deals in offspec and tlightly contaminsted
chemicsls as & sideline,

Sells 1o the textiils industry, which might sus i finishing sgent
nffected fiber properties sdversely,

-



19,

2.

TABLE C-5 {Continusd)

Sic

2296.;

284

Carbon black.dispersions, surfactants '

and.polymers tsodiumypolyacrylatel -

Rubber snd Slastic eoared cloth: -

Fabric finishing wgents: .

Pharmeceuticals

1.
2,

'K

2.

Veiioms for Lioting. .

" Dﬂﬂ'm %

“Fresin Doitome tcasting miitines -

tetrin Gem)..

. ‘Soia.~ burned-i boiler:before. -

converting to ot

freese Grishipromnt: -

‘O"I Kl_-l‘.:d_ |.|’ m "

106~

Wl Lol or Tried.:

-1, < Surghus 506K for deslers -

1. Ribguiio subiier

158 el ook o deahor -



TABLE C-5 {Continued)

Wastes Sold Wastes Recycled Mas terinly Nosded Comments
_ —_ 1. Peroxice catalysts Continuity of supply is very imporiant. Sueplus or waste
2. Caustic for cleaning tanks ' must be availabia in the quantity needed for 12 months.

—_ Would not rilltllhl use of scrap chemicals, which might

1N 8 customer's cloth,
1. Surplus stock — to brokers -
- 1. Soivents : 1. Sodium hypochliorite Cannot ever sccept 1olvent westss for cycling through
2. Sodium hydroxide their recovery facility, becauss of strict FDA requirements.

Both for water treatment
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APPENDIX D

ECONOMICS OF TRANSFERRING WASTE MATERIALS |

This Appendix presents details of the economic analysis of transferring scrap wastes.
The first section discusses the basic analysis of transfer between generator and user directly,
without the assistance of a transfer agent. The second section applies this basic analysis
to identify the business opportunities and limits of a materials exchange, which derives its
income from the transfers it arranges as middleman between generator and user.

ECONOMIC FEASIBILITY OF A TRANSFER

Costs of the Transfer and No-Transfer Options

The economic effect of a transfer can be determined by comparing the costs incurred
by generator and user with those which would be incurred if no transfer takes place. Sup-
pose that generator’s W pounds of scrap waste would be acceptable to user in place of R
pounds of raw material purchased elsewhere. Under the first or no-transfer option, generator
arranges for disposal of its waste at a cost of C cents per pound, while user independently
purchases its raw material from a supplier at a cost of CRM cents per pound; the total cost
of this no-transfer optlon is thus:

Cq1=WCp + RCrn (¢) (1)

Under the second option, if the transfer can be made, the costs are quite different.
Generator is no longer liable for disposal costs and user need not buy raw material. How-
ever, two other costs become necessary:

e Transportation costs, to move the waste from generator’s plant to user’s
plant; if these plants are M miles apart and the unit transport cost is Cr cents
per lb-mile, transport cost is WCrM (¢)

¢ Transfer costs including administrative costs for arranging the transfer, handl-
ing costs (if any), and costs of processing the waste to meet user’s require-
ments. Transfer cost may be zero, if no handling (other than direct transport
between plants) or processing are required. The magnitude of the administra-
tive costs attributable to the transfer depend on the nature of the waste mate-
rial, how the transfer is arranged, and the total number of transfers over which
these costs can be spread. The net transfer cost, Cy, is expressed in cents per
pound of waste transferred ‘

Preceding pag blank
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TABLE D-1

DEFINITIONS AND UNITS FOR ECONOMIC ANALYSIS

Definition

Net economic benefit or géin from a transfer

Net benefit or gain per unit of scrap waste

Cost of no-transfer option, when generator pays to dis-
pose of the scrap waste and potential user pays to buy

raw material from other source

Cost of transfer option, when generator need not pay
disposal cost and user need not buy raw material

Net cost of administering the transfer, including such
costs as communications, advertising, managerial time,
handling charges, and processing the waste to meet
requirements of the user, '

Cost of disposal of the waste

Cost of the raw material for which the scrap waste
might substitute

Cost of the scrap waste as raw material for the user’s
process

Cost of transporting the scrap waste from generator
to user

Fraction of the disposal cost paid by generator if
the scrap waste is transferred

Fraction of the raw material cost paid by user if he
accepts the scrap waste as 2 substitute

Distance between generator and user
Number of transfers completed annually
Scrap waste available for transfer

Net annual incoms of materials exchange from all
transfers

Unit income or revenue earned by arranging a transfer

Income earned by arranging a transfer
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Unit of Measure
cents (¢}
cents per pound (¢/1b)
cents (&)
cents {¢)

cents per paund (¢/1b)

cents pei pound (¢/1b)

cents per potnid (¢Ab)

ceﬁts per pound

cents per pquhd peér mile {¢/Ib/mi)
cents per pound {¢/ib)

cents per pound {¢/Ib)

miles {mi.}
number

pou rids

dollars

cents per polind

dollars ($)



The total cost of the transfer option is thus:

Cz = WCTM + WC, i¢) : (2)

The Economic Effect Model

The transfer will produce a net economic benefit if costs associated with the trans-
fer option, Equation (2), are less than costs associated with the no-transfer option, Equa-
tion (1). Conversely, the transfer will lead to a net economic Joss if C; is smaller than C;.

The net benefit (B) of a transfer can be expressed mathematically as

B=Cy-Co
or
B =WCp + RCam - WCTM - WC,. (¢} ' (3)
The benefit per unit of scrap waste is

b=BMW=C,+ = C_ - C.M-C, (&)

DT W URAM T A :
The term (R/W Cry) is the unit value of the waste as raw material, taking into account the
fact that the waste may have more or less (almost always less) of the important raw material
than that substance purchased from a regular supplier, The ratio of amounts (R/W) is given
here simply to demonstrate that scrap wastes normally will not replace raw materials on a
pound-for-pound basis, and that the amount of waste which is “equivalent” to one pound
of raw material influences the economics of the transfer. Having made that point, let us
replace the term (R/W Cgry ), the value of waste as raw material, with the single term Cyg.

The benefit equation then becomes

b=Cp+Cgr ~CtM-C,. {4)
This simply shows that if the transfer is to show a net benefit, the generator’s cost of waste

disposal (Cp ) plus the user’s cost of an equivalent amount of raw material (Cr ) must exceed
~ the sum of the costs of transportation (CrM) and of administering the transfer (Cy).
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implications of the Modal

It is difficult to evaluate the economics of specific transfer opportunities without first
knowing the transfer cost (Cp ); this can be known only by analyzing the economics of the
materials exchange itself, including the number of transfers which it arranges during the
year, as shown below. But the result of that analysis shows that. a.reasonable transfer cost
is one-half cent per pound. The cost of transporting the waste is about 0.005 cents per
pound-mile.* Therefore, the net benefit is (from Equation (4))

b=Cp +Cg - (0.005) M - 0.5,

Whether a specific transfer shows a net positive benefit depends on the waste disposal
cost foregone (Cp), the cost of raw materials replaced (Cr when expressed in terms of
waste quantity), and the distance the waste must be shipped. If generator and user are 50
mlles apart,then

b=Cp +Cg - {0.005) (50} - 0.50
= Cp +Cg - 0.26 - 0.50
=Cp +Cr -0.76 |
and the benefit will be positive if Cp + Cg is more than 0.75 cents per pound.

Alternatively, if Cp + Cy is 2 cents per potmd, then

b= 2,0 -0.005M - 0.50
= 1.6 - 0.006M

and the benefit w1ll be positive if the distance (M) between plants is Iess than 300 miles.

The foregoing analysis deals only with the overall economics of the transfer, i.e., how
much the net cost of the transfer exceeds or is less than the comparable costs of the no-
transfer option. The analysis says nothing about how this benefit is allocated among the
three parties-at-interest (namely, the generator, the user, and the materials exchange). This
allocation is important since each of these economic actors is more concerned about jts
own gain or loss than about the overall benefit.

The economics of the materials exchange, discussed below, depend on a number of
factors, mainly how many transfers it can arrange in a year. However, generator and user

*This is an average cost, based on tank-truck loads. Speciﬂc cost quotes can be obtained from local con-
tract haulers,
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react to individual transfer opportunities, and this economic analysis of a single transfer can
help to identify when a transfer will appear economically attractive to both,

By participating in a transfer of scrap waste, both generator and user incur risks which
would not exist if each acted separately to dispose of waste and purchase raw materials,
Generator incurs the risk that his waste material, when used by someone else as a raw mate-
rial, will cause (or be thought to have caused) a problem for which generator may be held
liable. User runs the risk that the waste will contain some impurity which, when used as raw
material, will degrade his product or damage his process equipment.  Neither generator nor

user will accept these risks unless he sees some offsetting advantage, most likely to be eco-
nomic gain. '

Theﬂ comparative cost of the transfer and no-transfer options to each transfer partner
can be expressed in the terms of the overall economic analysis, The cost of the no-transfer
option to the generator is Cp, his cost of disposal of the waste. Suppose, if the waste is
transferred, that he pays only a fraction of his normal disposal cost (fp ), a fraction deter-
mined by negotiation between generator and user. The difference in costs (Cp - fp Cp)
becomes the profit which compensates him for the risk he incurs in transferring his waste.
Similarly, the user might only be required to pay for the scrap waste only a negotiated
fraction of its value (fg ) as raw material equivalent. His saving over the no-transfer option
is (Cr -fgr Cgr ), compensating him for the risk which he incurs.

The benefits of the transfer depend not only on unit savings per pound, but also on the
total amount of the material. If T tons are transferred, the savings become:

For the generator: Cp (1 - fD) T (%%Q) (% (5}
For the user: Cp (1 - fH)T (%J-) ($). (6)

These expressions can be plotted for easy reference {Figure D-1). Here the value of the
scrap waste to the generator (Cp) or the user (Cr) is plotted against the amount (T) to be
transferred. The lines sloping across the logarithmic graph show the dollar savings accruing
to generator or user.

For example, suppose a chemical maker can use 100 tons of scrap waste to replace a
raw material whose comparable cost is 5¢ per pound. Assuming that he pays only 70 percent
of the raw material value (fg = 0.70), user’s profit (or saving) would be:

2000

113



Unit Value of Scrap Waste, Either To Generator in Disposal Cost Not Paid {Cp in cents per pound), or To User In
. Raw Materials Not Purchased {Cg in cents per pound)

. Wastes with valuiss lesthen
% abouit 1 ¢/1b." priobably hot
... ninsferrable, die tocosts of
e AORREN -

or b N . N
1o : 1) ’ N
Logerithmic Scale Amourit {Tons}

FIGURE D-—1 SAVINGS TO GENERATOR WHEN DISPOSAL COST REDUCED
' 30% OR TO USER WHEN RAW MATERIAL COST REDUCED 30%
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Likewise, suppose that a generator can transfer 100 tons of his waste instead of paying for
its disposal at 5¢ per pound. Assuming that generator must pay (for costs of transportation
and transfer) only 70 percent of his normal disposal cost (f, = 0.70), his profit (or saving)
would be:

. 2000 \ _ ¢q,
(8) (1-0.70) noop( m) 83000,

This value can be located in Figure D-1 by finding the intersection of the horizontal
line associated with a value of 5¢ per pound with the vertical line assocmted with an amount
of 100 tons. These lines intersect at the $3,000 profit sloped litte.

Note that Figure D-1 applies only for the assumed 0.70 fractions of disposal cost (fp)
paid by generator and raw material cost (fg ) paid by user. For other values of the fractions,
the savings lines wou_ld shift vertically. For example, if fp = 0.6, the lines would shift down
by the fraction 1 gg_%% and the profit would be $4,000; if fp = 0.85, profit would be
$1,500. For the general case, however, use Equation 5 for generator and Equation 6 for
user to evaluate savings in a potential transfer.

No matter how the profit picture looks to the generator or user, the transfer wiil not
take place if the amounts they pay do not cover transportation and transfer costs. The
amount available to cover these costs is fy Cp + fg Cg ; in our example, where f =fg =0.70,
it is 0.7 (Cp + Cgr). The transfer costs were estimated at 0.5 cents per pound and transport
costs for a 50-mile transfer were 0.25 cents per pound. Therefore, payments by generator
and user will cover transportation and transfer costs almost exactly if

Cp+Cp = oo = 1 ldfib)
Figure D-1 shows a horizontal line at this value of 1 ¢ per pound as a remindgr that transfer
of material with sufficiently low value is not economic overall. The position of this line is
somewhat arbitrary, since it depends on the sum of both disposal and raw material costs,
whereas the graph’s vertical axis shows the unit value of scrap waste either to generator or
to user but not to both. The line could be drawn at a value of 0.5¢ per pound if the disposal
cost {Cp) and the value as raw material (Cp ) were equal. The purpose of this line is merely
to indicate the approximate value below which transfer is not likely to be feasible, due to
transportation cost.

- Parametars of the-Model
This economic model shows that the gains or benefits which may result from a poten-

tial transfer will be influenced by several factors. One is the distance between generator and
user; the greater the distance, the less likely the overall economic benefits. Another is
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the transfer costs. Administrative costs, whether incurred by generator and user themselves
or by a materials exchange, must be covered. Processing costs can be significant; if, for
example some impurity must be removed before the waste is acceptable by the user, costs
may run as high as 3 cents per pound, or even more, as is apparent from industry studies.®3
Processing costs would be incurred by whomever removes the impurities, whether generator,
user, or a scrap reclaimer, but would be paid ultimately by the tradmg parthers benefiting
from the transfer, namely generator and user.

The model also shows how these several costs influence the overall economic benefit.
Equation 4 makes apparent that an increase in the transfer cost, for example of 3 cents
per pound for processing the scrap waste, would require, if a constant economic gain is to be
maintained, that the value of the waste (Cp + Cg ) be greater by an equal amount.

Finally, the fraction of value paid by the user and the fraction of disposal cost paid
by the generator determine how much is available to cover transportation and transfer
costs. The higher these fractions, the more attractive the overall economic benefit, because
more money is made available to pay for these transport and administrative costs. Note,
however, that increase in these fractions also reduce the economic incentives to generator
and user to seek help from a third-party, the materials exchange, and increase their incen-
tives to arrange the transfer directly and thus to avoid paying the transfer agent’s charges.

ECONOMICS OF TRANSFER BY A MATERIALS EXCHANGE

Income Earned by Completing Transfers

As the middleman between generator and user, the materials exchange must earn its
income from the transfers which it arranges. The analysis above showed that the net eco-
nomic benefit per unit of waste transferred, is:

b=Cp +Cr-CyM-C, (d/lb} (4)

However, generator will pay only a fraction of his normal disposal cost foregone (fp) in
compensation for his risks in the transfer, such as liablity. Similarly, user will: pay only a
fraction of his normal raw material cost foregone (fg ) to compensate for the risks he runs,
such as unexpected impurities in the scrap waste. Therefore, generator retains (1 - fp ) Cp
and user retains (1 - fg ) Cr. If fp = fg =T{, the first two terms on the right side of Equation
4 can thus become f(Cp + Cgr). As the transfer agent, the materials exchange bears the
transfer cost (Ca ). Moving C, to the left-hand side of Equation 4, the sum of C4 and b
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becomes the income y received by the exchange per unit of waste transferred. Making these
two adjustments, Equation (4) becomes:

¥y =b+Ca =HCp + Cr) - CyM (¢/Ib) o M

Using f = 0.7, Cp = 0.005 cents per pound-mile, and M = 5'0 miles, and changing the units
of y from cents per pound to dollars per ton by the factor (2000/100), yields:

y = [0.7 (c *'Cn) -0.25]' (—2-@) -{$/ton) . {8)

The income earned from a transfer,Y, is obtamed by multlplymg Equat.ton (8) by the
tonnage (T) of waste transferred:

Y=yT= [0.7 (Co +Cr)-0.25 | 20)T ($)
or

v=[14(co+ca)-5]T ®)

The net annual income to the exchange, X, is sunply the sum of the Y’s from all of the
transfers arranged during the year.

) o
=2 Y% (9)
i=1

where N is the number of transfers during the year. This value of X must equal or exceed
the administrative costs of the exchange, which is estimated (Chapter VIII) to fall within the
range $50,000-$150,000; assume for illustration $90,000. Therefore:
80,000 = 37 v,
"=

- Transfers Required to Break Even

Now, Y will vary from transfer to transfer, because both of the major determining
components (value and tonnage) will vary. However, if all of the transfers occurring in one
“year had the same average value (Cp + Cr) and the same average tonnage T, the above
equations could be combined to give:
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90,000 = NY

N[14 (Cp +Cr}-5.00] T nor

and we could solve for N, the number of transfers necessary to cover the exchange's admin-
istrative costs. This value, denoted Ng, is:

) 90,000
[14(Go+Ca) -500]7

No (11)
The break-even value Ng depends on value of the material and tonnage transferréd, and
decreases as either or both of these factors increases.

Equation 11 can be plotted on a graph (Figure D-2), Data about the.values and ton-
nages of materials which might be transferred will locate points on the lines denoting the
numbers of transfers required annually for the exchange to break even. For example; con-
sider a scrap waste material with value of 0.9¢/Ib, and being offered in lots. of 1,000 tons,
First, enter Figure D-2 on its horizontal axis at value 0.9¢/1b.; then, follow the:0.9¢/Ib. line
up to its intersection with the curve for 1,000 tons: finally, follow the horizontal line
through that intersection left to the vertical axis at 12, which: shows-that 12 such:transfers
would be required annually to cover the exchange’s administrative costs.

The graph shows that the number of transfers required increases sharply with decreas-
ing tonnage and decreasing value. In fact, if the waste values. are less than 0.36¢/lb, the
exchange cannot break even no matter how many transfers are arranged, because of'the cost
of-transportation when generator and user are assumed to be 50 miles apart.

Potential Opportunities

A materials exchange operator, by using this graph, can assess: whether. a. materials
exchange would be viable by plotting points representing potential waste transfers or actual-
wastes offered for transfer. For example; Figure D-3 shows waste offérs pubtished recently
by. the United Kingdom and the St. Louis clearinghouses. Waste tonnages were published,
but we computed their values by factoring current prices for virgin materials down to the
published concentrations. No penalty for possible impurities: was' exacted, Disposal costs
(which would accrue in the absence of transfer) were assumed'to be zero, These assump-
tions- tend to offset each other, but the real net effect on value could not-be computed
with the information availabte,

Transfer of the offered caustic soda alone (at 42,000 tons and a: factored value of’
1.85¢/1b) would more than finance the exchange’s operations for'a year; so would the-
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magnesium sludge (at 400 tons and 30¢/lb). Other attractive offerings were ammonium
chloride (at 440 tons and 10¢/1b) and a methanol-acetone mixture (at 610 tons and 5.3¢/1b).
Each of these alone would nearly finance operations for one year. The metals, lead oxide
and zinc carbonate, would earn less profit despite high values, because of their low tonnages
(11 and 14 respectively); between 40 and 70 of such transfers would be required each year.

Some offerings of large amounts of low-value wastes, principally spent and diluted
sulfuric and hydrochloric acids, do not fit well on the graph and thus deserve special dis-

cussion. Specific offerings from sample lists include:

Value of Waste

Tonnage as Raw Material
Waste Offers (tons/yr.) {éNb)
Sulfuric acid 1,400 0.2
Hydrochloric acid 2,100 0.25
Sulfuric acid 165,000 0.%

Because the first two acld wastes are valued significantly below the assumed transportation
cost of 0.36¢/1b, they could not be transported even 50 miles at a profit. The third offer
is interesting because its value is slightly more than the 0.36¢/1b transport cost, and because
its tonnage is very large. If these cost values held, the income to the exchange for arranging
a transfer of this waste would be:

(155,0001( 2%%9-) (0.50 - 0.36) = $462,000

which would more than meet the exchange’s estimated annual operating cost of $90,000,
However, if the perceived value to the user were a little less and/or if the transportation
costs a little more, the potentially large profit could turn into an equally large loss. More-
over, it would be very difficult to find one or more users for this amount of waste acid
within a reasonable distance from the generator. Thus, the exchange should not expect to
finance itself on this type of transfer, regardless of how attractive the economics might
appear in theory.

The foregoing analysis and our assessment of potential opportunities presented in
Chapter III shows that a materials exchange which tries to derive its income solely from
transfers actually completed will experience continuing difficulty in paying its operating
expenses, even in a densely industrialized area such as the Philadelphia SMSA. Some scrap
wastes with attractive revenue potential are more likely to be transferred directly between
generators and users than by means of the exchange. It is doubtful that enough lower-
volume, lower-value wastes can be transferred to pay for the exchange’s operating expenses.
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APPENDIX E

INSTITUTIONAL ANALYSIS AND OPTIONS

Before any scrap waste can be transferred, the many requirements—technical, eco-
nomic, marketing, and legal—-must be satisfied for both generator and user. However, the
tasks of satisfying them can be distributed among various participants in the transfer sys-
tem, The simplest and most ideal case exists when generator and user are the same plant;
such transfers can be almost costless. Next best is when negotiations are carried out between
two plants or companies directly; in both cases, all requirements are satisfied by the transfer
partners themselves. At the next stage, when generator or user cannot satisfy all of its own
needs, the transfer agent steps in to help. In turn, the transfer agent does not operate
independently, but is influenced by various marketing and institutional factors.

INFLUENCES ON TRANSFER AGENTS

The transfer of a scrap waste is a complex transaction, fraught with uncertainties and
risks. The role of a transfer agent is therefore also complex, The many factors influencing
how a transfer agent might organize itself are noted in the following tables, designed to
help potential managers and sponsors of transfer services. By considering where their own
circumnstances fall along the ranges of options, they can develop a profile of likely charac-
teristics of their organization. These tables were used in developing the companson between
information clearinghouse and materials exchange (Table IV-1).

It is useful to consider the factors in two groups. The first includes characteristics
of the transfer agent itself; these are internal factors which are within the power of its
sponsors and managers to choose and control (Table E-1). The second "group includes
characteristics of the organization’s technical, business, and legal environment; these are
external factors which, once its managers have chosen its geographic location, are largely
beyond their power to control (Table E-2),

INSTITUTIONAL SPONSORSHIP

Several types of institutions might sponsor an information clearinghouse or a mate-
rials exchange. In theory, a transfer organization could be independent; but in practice,
such requirements as credibility with industry, technical resources, and economic backing
produce the need for some form of institutional or financial sponsorship, In fact, the
sponsor is the most important institution in the business environment of a clearinghouse
or exchange, especially in their initial states.
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10.

Degcriptor

. Services Offered

Service Role or
Strategy

Geographic Radius
Served Normally

Industry Coverage
Offered

Type of Clients
Sought

Number and Value
Scrap Wastes
Accepted

Volume of Activity

Legal Status

Privata-Sector
Organizational
Forms

Publie-Sector |,
Sponsors

INTERNAL CHARACTERISTICS OF WASTE TRANSFER ORGANIZATIONS

TABLE E-1

Spectrum
By magazine By special Only handling Analysis, reprocessing,
ads clearinghouse and transport and transport
L | ) o . J
Passive Active
L | 1 | )
25 mi. 50 mi. 75 mi, 100 mi. 1,000 mi, 2,000 mi,
L 1 1 | | g |
1 sector of 1 industry Ralated Many
an industry industries . Industries
[ 1 ] | 4
Small, local firms; Medium, regional; Large, national firm;
week technical skills moderate skills strong technical skills
L 1 i |
-Few, most valuable Many, even of marginal
only value
L. I ¢ 1 i |
Small, episodic, Moderate, Large, continual,
unpredictable \ varla'ble regular
[ 1 1 ]
Private Nonrofit  Private Private Firm  Specfal:Pur- Government Ling
Individual Institution Firm “with Govern-  pose Govern- Agency
ment Fran- r'mng Cor-
chise poration
| 1 I - L ]
Private Informal Trade Asso- Independent, Subiidiarv of Ia_rga
Individual Network cistion small, single multi-purpose compar.y
. compan
[ | 1 F" Y i |
Single local Several local Stete Multistate Fedarai international
Government govarnments agency authority apency federation
L 1 L ) 1 I
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11,

12,

13,

14,

15,

18.

17

18.

19,

20,

21,

22,

Descriptor

Skills of Staff

Technical Expar-

lence and Imagina-

tion of Staff

Size of Profes-
sonal Staff

Data Bank

Advertising

Pricing Policy

Financlal
Policy

Income Sources

Risk lavel
accaptable

Styla of
Management

Capital Require-
maents

Annual Operating

Budget {all costs
accounted)

TABLE E-1 {Continued)

INTERNAL CHARACTERISTICS OF WASTE TRANSFER ORGANIZATIONS

Spectrum
Lirnited (man- Moderate Extensive {chemical analysis,
agerial and (arranging) - processing, marketing)
clerical) contracts)
1 i 1 I )
Limited Moderate Extensive
L ! ] I J
1 pert-time manager, 1-3 full-time 3-8 full-time
few volunteer advisors
[ | | 1 N ]
Blackpoard, Filles, library, staff sxperience, and contacts L.arge, Computerized,
simple card Limlted Moderate Extensive matching + retrieval
files system
|- 1 | ] |
Informal Via mage- Spacial |lsts Occasional Vigorous
word-of- zine and marketing marketing
mouth journals
Tl | 1 1 f
Frea At cost At profit
L | 1 ]
Subsidized Subsidized Subsidies Break even Profit or
infermally formally and revenues on revenues surplus
| I | 1 1
Individual Informal Formal Client Feas Ciilent Fees Partlal public  Full pubtie
subsidles subsidies subsidiss (Waste Users)  (Waste Gen- subsidies subsidies
erators}
L 1 I | i 1 ]
None Smalt Medium Large
L 1 1 J
Reactive ‘ Mixad Entrepraneurial,
' aggressive
| I 1 | ]
0 $100,000 $360,000
t 1 1 | ]
$10,000 $150,000
L | ) i ]
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10,

11,

12,

13.

14,

16.

16,

17.

18,

TABLE E-2

EXTERNAL CONDITIONS INFLUENCING TRANSFER ORGANIZATIONS

Dascriptor

Industrial locations
Transport costs

Number of small, low
technology firms

Disposal costs to
genarators

Competing raw
rmaterials costs to
users

Treatment Costs

Industry Communi-
cations

Generators’ Analysilﬂ '

and Knowledge of
Waste Stream
Chemistry

Users’ Technical
K nowledge

Potential Vaiue of
Scrap Wastes

Concentratlon of
Scrap in Waste
Stream

Regularity of
Streams (com-
binad total)

Quantity of Wastes
Avellable for
Transfer

Public Awarsnass
of Environmental
Dangers

Initiative Available
to Create Transfer
Crganization

Regulations Requir-
ing Reuse or Safe
Disposal

Financial Incentives,
Subsidias, or Capital

Legal Liability

Hindrance g Spectrum o Aid
ID;Isparmcl Conca]ntrated
II-Iigh Low |
IFaw 'Mény|
Low and High or Rising
Stable .
1 |
High Low -
Extensive, Little or nona,
llntar-induutrv within industry

I
Much L.ittle or none
t ]
Low High
L }
Low High
L 1
Episodic Sustained,
i continuous

J
Small Large
L I
Low High
| - |
individual, Informal, Group, Formael, Group, Spotty Comprehensive
Voluntary Voluntary Voluntary Regulation, Regulation,

Méndrtory Mandatory
' |

Few or none,

Many, Compre-

Limited scope hensive

L i
Unavaliable Available

L i
Uinclear, Cleerly defined
lunllmltacl and lhinfted
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The criteria for judging the merits of various sponsors derive both from the functions
which clearinghouses and exchanges should perform, and from the sponsor’s interest. The
overriding interests of sponsors are two:

s cffectiveness of the clearinghouse or exchange in facilitating transfers of
scrap wastes, and,

e Financial performance.
From these goals flows a simple hierarchy of related criteria:

@ Economic success depends upon the transfer agent’s effective performance
of services needed by client generators and users.

® Effectiveness depends upon enjoying the confidence of both types of clients,

® Confidence depends upon many factors, but at least the transfer agent’s
reputation and ability in maintaining each client’s data confidential both
from competitors and from government regulators.

¢ Thereafter, confidence rests upon the agent’s skills and whether these suit
each client’s specific needs. Skill requirements are relatively few and simple
for a clearinghouse, but many and complex for an exchange.

These criteria will guide in ranking the sponsorship arrangements most likely to favor effec-
tive performance. Table B-3 summarizes the factors operating for and against each type of
sponsor institution,

An industry association, in general, would be the best sponsor for a clearinghouse,
especially of the non-profit and subsidized or break-even type, because the association has
industry acceptance and the needed clerical skills, But this conclusion does not apply to a
materials exchange, because associations lack the needed technical and entrepreneurial skills.
At the national level, one logical candidate to sponsor an information clearinghouse would
seem to be the U.S. Chamber of Commerce, which might in time link and coordinate clear-
inghouse services by several regional chambers. Another would be the Manufacturing Chem-
ists Association (MCA), which represents 185 companies having 95% of the installed chemi-
cal manufacturing capacity in the United States and Canada. But, the MCA lacks a formal
structure of regional chapters; thus it would presumably have to offer a service of national
scope, perhaps relying upon both informal regional networks of its own members and exist-
ing clearinghouse programs, such as that in St. Louis.
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TABLE E-3

INSTITUTIONAL SPONSORSHIP: OPTIONS AND MERITS

Type of Operator or Sponsor

I. NON-PROFIT

INDUSTRY ASSOCIATION (non-profit)
Examples: Chambars of Commerce,
$St. Louis Regional Comimerce and
Growth Association, Greater Phila-
delphia’s Penjerdel Corp., Manufac-
ing Chemists Assoclation.

RESEARCH INSTITUTE {non-profit)
Examples: Franklin Institute, Philla-
delphia; Battelle, Stanford Research,
Swedish Water/Air Lab In Nordic
Exchange.

Information Clearinghouse

FOR: Acceptable to Industry, skills avail-
able, costs low, compatible with sponsor’s
mission, good for community relations,
operating sxperience of 5t, Louis and
European models available, start-up easy,
no legal hindrancas,

ABAINST: Economic self-sufficiency not
yet proven, national assoe, of large flrms
may not attract use by small which need
service more,

FOR: Same es above; technical speclallsts
siso available; compatible with mission.

AGAINST: Requlres contract funds to
operate, not likely to subsidize from own
reserves.

Materials Exchange

FOR: Generally accaptablg to industry.

AGAINST: Entrepreneurlsl instincts,
technical skills and facilities facking,
thus not credible to potential cliants,
broad membership unlikely to approve
service for narrow group, associations
not designed to manage/oversee business
entarprises, non-profit status conflicts
with for-profit subsidiary, start-up dIffi-
cult, initisl investment significant, risks
too great, cannot subsidize heavily or
for long,

FOR: Accaptable to industry, technical
skillt and facllitles perhaps availabla,
non-profit stetus may reduce some costs
{e.g., Interast, taxes).

AGAINST: Management of a business,
financlel risks, and likely need to sub-

" sidize not compatible with research mis-

slon; entreprensurial skills perhaps
insufficient, detailed knowledge of pro-
cess [ndustrias end materials markets
probably insufficlant; compliance with
regulations governing haulers and procas-
sors of industrial wastes,

Il. INDUSTRIAL FOR-PROFIT

INDUSTRIAL RESEARCH FIRM
(for profit) Example: Arthur D.
L.ittle, TRW.

SECONDARY MATERIALS FIRMS
{metals, paper, etc., but not
chemicsls; "Brokers” transfer
information only, “Daslers’*
transfer materials).

FOR: Some es for non-profit, institute.

AGAINST: |f a limited, subsidized demon-

stration, needs outside contract funds; if

a business venture, needs corporata invest-
ment (if capital not better invested alse-
where) and staff interest; venture may not
match buslness goals; overhead costs high
In competition against specialized broker
or listing service,

FOR: Loosely related to existing busi-
ness, brokers know economics and tech-
niques of clearinghouse role, useful scan-
ning and market research tool for dealers.

AGAINST: Opportunity costs, reluc-
tance to axpend into unproven new
services and markets.
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FOR: Acceptable; technical, managerial,
and some market sklils avaitable.

AGAINST: May not be compatibla with
research business, continuous staff inter-
ast not assured, opportunity costs prob-
ably high, thus internal financing diffi-
cult, overhead costs burdensoma,

FOR: Dealars have basic handling and
transport facilitles,

AGAINST: Brokers and dealers both
lack tachnical, market, and regulatory
skllls in chemical process industries;
brokers also lack facllitles; opportunity

- costs and start-up costs high; internal

financing difficult,



Type of Operetor or Sporsor

CHEMICAL EROKER
Example: American Chemical
Exchange, Trans Chemical,

CHEMICAL RECLAMATION FIRM
Examples: RollinsPurle, Shirlay-
Aldred Group {U.K.), Wimborne:
CPR, Westarn Processing, Zero
Waste Systems,

TABLE E-3 {Continued)

Information Clearinghouss

FOR: Established reputation, technicat and
Industrial knowledge, closely related to axist-
ing services and clientels, aconomics of
clearinghouse role familiar, useful scanning
and Inventory tool.

AGAINST: Opportunity costs, uncartainty
of profits, not efigible for government
subsidy,

FOR: Some as broker; evan If profit low 5r
negative, still useful adjunct to major services.

AGAINST: Seme a3 broker,

Materialy Exchange

AGAINST: No handling facilities, labs,
or technical staff; not compatible with
information brokerage business,

FOR: Established reputation and credi-
bility, facilities, staff, business, and

rogulatory knowladge avallable; central
to business mission; fits entrepreneurial

style,

AGAINST: Opportunity costs of divert-
Ing resources from reclaiming matarials
with established value.

L
i, GOVERNMENT

GOVERNMENT REGULATORY
AGENCY Stete and local environ-
mental protaction departments,

QGOVERNMENT SERVICE AGENCY
Commerce end davelopimant depart-
ments, perhaps vie governmant lab,
a4, U.K.'s Warren Springs Lab,

GOVERNMENT CORPORATION
Maryland Environmental Service
{MES), New York Environmantal
Facllities Corp,, Connecticut
Resource Recovery Authority, Gulf
Coost Waste Disposal Authority,
Philadelphia Industriat Development
Corporation, local sanitary districts,
multistate suthorities.

FOR: Cost low, skills avallable, useful tool
to help invantory wastes, agency’s mission
provides incentive, start-up easy.

AGAINST: Conflict of interest with regula-
tory rols, thus most ganerators will not use
voluntarily; enferced Hetings neither accept-
able. politically nor feasible administratively;
thus limited, partial coverage reduces effec-

tiveness and sconomic viebility.

FOR: Same as regulatory agency, except
less justified by agency missions.

AGAINST: Competition for resources from
agency's other programs, opposition from

- those agency constituents not benefited;

genarator’s suspicion that data not insulated
from regulatory agencies.

FOR: Same as above, if Justified by mission;
greater afficiency possible. -

AGAINST: Same as sbove. Conflict of inter-
et actual {a.g9., Maryland Environmental
Service is within Dept. of Natursl Resources)
or suspactad by industry.
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FOR: Minimum technical, legel, and
manageriol skills sveHable; storage and
trensport evallable, some costs low (no
taxes or Interest), incentive from mis-
slon teke needad sita by eminent domain.

AGAINST: Conflict of interest; key
skills probably lacking; competing against
private firms; serving only narrow sector
of public; start-up difflcult; geographic
coverage {imited to staté or loca! bound-
aries; budget, accounting, and civil ser-
vice procadurss costly and /imit essen-
tial flexibility; costs and risks make eco-
nomic success highly unlikely,

FOR: Minimum managerlal skilis, per-
haps soma facilities, some costs low,
sminent domain,

AGAINST: Even fewer technical skills
the regulatory sgancy, less incentive, and
all othar barrlers noted above.

FOR;: Greater flexlbliity than agancies
to mobllize skills and rescurces and start-
up, sminent domain power, costs lower
via greater efficlency from business man-
agement practices, perhaps reqguired by
law to serve localitios (MES),

AGAINST: Conflict of intarest, demand
too low or unstable to [ustify hiring key
technical staff, risks and costs may con-

. fllct with obligation to be sconomically

viable, greater efficiency possible but
not assured, competing against private

" firms, geographic ssrvice ares may con-

filet with natural sconomic markst area,
no advantage over private firms in com-
plying with environmental reguletions.



In the for-profit industrial sector, secondary materials firms, dealing in- scrap materials
such as metals and paper, might seem to possess some interest and business skills for ventur-
ing into transferring industrial process wastes; but such firms typically lack the special
technical skills and facilities needed for success in the quite different industry based on
process wastes. Chemical brokers and reclaimers, however, do have such technical and
marketing knowledge, as well as reputations with potential clients of transfer services. They
are therefore the most likely candidates for investing in the waste transfer business, first by
testing the market by offering a clearinghouse service, then by progressing to a full mate-
rials exchange service, .

Most government agencies have the facilities and skills to offer information clearing-
house services. None, however, even those lacking regulatory powers, would be acceptable
. to industry, Moreover, few have the technical skills, the entrepreneurial style, and the
organizational mandate required to run a materials exchange, Financial sponsorship is
possible, but only when confidentiality of client data is guaranteed strictly. This conclu-
sion applies to all levels of government—federal, regional, state and local-and to all types
of bodies—including line agencies, special-purpose govemments”_and 601p‘orations, public
utility commissions, and public utility companies holding franchises from government
and operating under its supervision. '

| Regional Networks for the United States

Opportunities for transfers between services will grow. The St. Louis clearinghouse
already accepts listings from outside the St. Louis area; it also received two inquiries about
establishing reciprocal agreements with transfer services in other regions, Zero Waste Sys-
tems reports that it occasionally facilitates transfers between the San Francisco Bay Area
and other locations, including Los Angeles and Texas. Informal networks operate within
some professional societies and large corporations. :

- In each case, the economic gains of the transfer must be large enough to cover the
greater costs of interregional transportation. Moreover, the more attractive a potential
transfer is economically, the more incentive a generator and a user will have to find each
other directly and, conversely, the less incentive they will have tdse_ck'hel_p from a transfer
service and pay its charges. Nonetheless, occasions will arise when a scrap waste offered
and listed by one service will match a request listed by another service, and procedures for
such opportunities should exist,

The next step would be for several local services to be linked with each of them via
one central switchboard, such as the Manufacturing Chemists Association or U.S. Chamber
of Commerce. This network of tmnsfer services seems most efficient in that it allows local
agents to concentrate on the local situation while providing the opportunity for inter-local

- or inter-regional transfers of selected waste offerings.
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APPENDIX F

LEGAL ASPECTS OF TRANSFERRING WASTES

THE POTENTIAL FOR LEGAL LIABILITY

The liability questions surrounding waste transfer cause both concern and confusion,
Concern stems from recognition that some industrial waste may be potentlally toxic or
hazardous, particularly if handled improperly. Confusion stems from the lack of clear legal
precedents about where responsibility lies in the event of accident.

The possibilities for accident are legion, A few obvious examples include: spillage in
the transfer of wastes from generator to hauler, leakage from containers used i in transport;
overturning of trucks; ailments, from skin rash to cancer, in persons handling waste at any
stage; development of customer dissatisfaction with products, as manufacturers shift from
virgin materials to scrap waste materials,

An accident is “an event occurring by chance or from unknown causes”. Nonetheless,
if an accident causes loss or injury, the injured party may be entitled to legal relief, Ques-
tions about who provides relief can be of paramount importance to the parties to a transfer,
Answers may vary from state to state in accordance with their statutes.

Thus the danger of liability looms large in the minds of both generators and potential
users of wastes. If transfer of wastes proves to be an invitation to law suits, few companies
will agree to participate. Litigation is both time consuming and expensive, not to mention
the probable adverse effect on corporate image.

At the outset, it should be recognized that legal considerations can be viewed as creat-
ing both positive and negative incentives relevant to the development of the waste transfer
concept. The continued development and refinement of pollution standards, in conjunction
with vigorous enforcement of those standards, must be seen as creating positive incentives.
As private disposal becomes increasingly difficult and expensive to maintain, generators are
apt to become more responsive to the possibilities inherent in transfer.

Conversely, a reguiatory environment which encourages or otherwise makes private dis-
posal simple to the point of being costless will discourage experimentation with transfer
services. In this context, any potential for legal liability which may exist can be expected to
be cited as one reason for noninvolvement. This liability may, in many respects, be remote.
It is, however, a factor of concern especially to waste generators.
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In general, this potential falls into three categories:

(1) public liability of certain kinds of waste;
(2) liability to third parties for injury resulting from waste; and
(3) contractual liability to users with regard to the contents of waste.

At the heart of each of these categories lies a common fear among various generators that
they will -be held legally accountable (or be accused of being responsible for) the effects of
waste under circumstances over which they have relinquished control, namely while it is in
transit orin the possession of either a materials exchange or a user.

Public Liability

Waste products with particularly hazardous or demonstrably toxic quantities are pres-
ently subject -to a variety of statutory patterns and enforcement policies. It is difficult to
generalize about the various approaches involved because of the differences in potential
harm which result from different wastes. In a limited number of instances, as in the case
of radioactive materials, a combination of federal statutory and administrative policy makes
transfer of the waste legally impossible. In others, as in the case of explosive or highly
inflammable materials, legal standards affecting transportation and handling add substan-
tially to the cost of facilitating a transfer.

In the overwhelming majority of cases, the waste involved is neither ¢xplosive nor so
obviously dangerous, hazardous, or toxic, as to have given rise to specific statutory treat-
-ment of the type described here. Any given waste, however, may be potentially injurious
under some circumstances. Consequently, the enactment in recent years of pollution control
statutes at the state level has given rise to fears on the part of generators of uncertain en-
forcement, ‘Specifially, they are concerned that wastes which have been traditionally dis-
posed of privately and without broader exposure may become exposed to spills and other
mishaps which may ultimately result in a violation of these statutes. More specifically, many
generators fear that they will be legally held responsible for the packaging, handling, and
transportation of waste while under the control of a transfer agent or a user.

There is some legitimate basis for those fears. Standards in pollution law are presently

-in an.evolutionary process. Liability can exist under a theory of negligence or one of strict

accountability, i.e., without regard to the care exercised. Moreover, violations could result

-in criminal fines or injunctions, both of which could result in potentially large legal fees

andfor adverse publicity. As long as there is uncertainty as to the standard of care which

might become involved, generators are likely to be somewhat inhibited from injecting cer-
tain kinds of waste 1ntq the public stream of commerce.
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Closely related to the question of public liability is the question of public exposure of
information relevant to certain kinds of waste. Along with the federal government, almost
all states place some kind of controls on the transportation of some potentially harmful
materials (including wastes). New Jersey and Pennsylvania emphasize controls of “indus-
trial” waste generally. Others tend to focus on “hazardous” waste, Under either approach,
however, there is some need to identify the particular waste being transported.

This identification would be in public documents. Although governments have a
responsibility to keep trade secrets confidential, there remains nonetheless a concern by
generators that information would be available which might prove valuable to competitors
anxious to learn of manufacturing processes or other internal considerations relevant to the
trade secrets. Or, it might be interpreted by particular government agencies or public-
oriented groups as deserving of further inquiry relevant to pollution or product content.

The concern here is for scrutiny over matters which are perceived to be solely private,
If it were known that scrutiny of this type was harmless, generators would exhibit less con-
cern. At this stage, however, they are, in fact, concerned about unknown ramifications, and
that leads to some caution or suspicion about waste transfer possibilities.

Liability to Third Parties

A separate legal concern of generators is the potential for liability to third parties,
namely, persons other than those directly involved in the transfer. The most recurring fear

is liability for personal or property injury resulting from a waste in transit between gener-
ator and user, '

Liability of this type is not unlike the public liability discussed above. In the former,
liability generally exists in the form of administrative or criminal penalties or injunctive
(i.e., cease and desist) orders. In contrast, liability to third parties is conceived in terms of
compensatory damages for injuries sustained. It can lead to substantial monetary judgments,
as in the case of multiple deaths. By and large, this would result from the application of

© “tort” law, : '

The general legal. standard for tortious conduct, common to all the states, is one of sim-

_ ple negligence. In the context of transferring waste, negligent behavior could become in-

volved in packaging, transporting and general handling during movement. The standards will
differ depending on the potential forinjury of any particular waste. For example, the greater
the toxicity involved, the higher the standard of care which will be imposed by a judge or
jury under negligence law.
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Legal responsibility for negligent behavior does not extend beyond the party or parties
responsible for the negligence. Thus, as a matter of strict rational principle, a waste gen-
erator would not be heid accountable for the negligent behavior of scrap users or a materials
exchange. As a practical matter, however, generators tend to be large and publicly-known
corporations. They are often perceived as having the resources to compensate injured per-
sons. They have, therefore, some reasonable fear that the transfer process will force them
into a zone of liability exposure beyond their control.

This exposure is compounded by the threatened emergence of new standards of legal
accountability in the context of the public statutes and administrative regulations. There is
substantial support in the general law of tort recovery for the incorporation of new stand-
ards adopted to prevent certain kinds of harm. Thus, an emerging body of administrative
law which is preventive in orientation—designed to impose strict standards on the part of
waste generators without regard to the party who eventually causes harm—could conceiv-
ably be brought into play as the appropriate standards for determining and assessing com-
pensation responsibilities.

Here again, the issue is largely one of the unknowns inherent in an emerging body of
law. Waste generators are, and will be, holders of substantial insutance coverages designed to
protect them against liabilities of this type. At the same time, any increase in liability wili
evehtually result in an increase in insurance premiums. Thus the question of liability mani-
fests itself in economic terms; given the potential for lability, generators will demand com-
pensating benefits as a condition for participating in waste transfers.

" Contractual Liability

The third legal concern is that of contractual responsibilities. In its most operable |
form, operations of a materials exchange will be manifested in written documents evidencing
the various terms and conditions negotiated. An information clearinghouse is not likely to
need such contracts; an exchange handling the materials needs this protection.

For the most part, these contracts can be expected to représent the agreements of the
parties. Therefore, they will be enforceable on terms and conditions mutually defined. Thus,
questions involving liability for third party inquiry can be stipulated by contract and any
risks anticipated can be allocated accordingly. To the extent that generators tend to be larger
and financially stronger organjzations, they will have the negotiating leverage.to shift the
responsibility for ultimate liability to the waste users, This is not necessarily unfair. Unless
some new standard of responsibility is developed (which would place liability with the
exchange as a risk-spreading cost to be shared equally by all participants), users would seem
to be in the best position to control the handling of the waste and take the steps necessary
to prevent foreseeable mishaps.
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One concern is the possible responsibility for the quality of waste. Generators as a class
would prefer to participate in a transfer on an “as is” basis; that is, they would not want
contractual responsibility for the specific chemical content of a generally defined waste
product. Under this approach, users would be counting on the chance that a given scrap
contained a specific compound of sufficient quantity and/or purity to make accepting it
economically feasible. ‘

This, however, could be viewed as an essential part of normal market mechanisms. Any
fixed responsibility which could place generators in a warranty position would escalate the
cost of the transfer beyond feasibility. Users can be presumed to have sufficient technical
knowledge to behave as informed buyers and can be expected to negotiate price in terms of
expected product performance.

Market mechanisms can also be expected to help prevent undue responsibilities being
placed on the exchange itself. Because of the position occupied by the exchanges, they will
be able to secure needed protection through contractual stipulation. That is, the essential
quality of the role performed by the exchange affords sufficient negotiation leverage to pre-
vent the acceptance of any responsibility for the conduct of the transaction itself,

OTHER LEGAL CONSIDERATIONS

The regulatory framework affecting alternative institutional arrangements and laws
which might either inhibit or favor one over the other were examined. There are impacts on
transfer organizations which result indirectly from governmental legal and regulatory activi-
ties; for example, the stricter the enforcement of governmental control standards, the greater
the economic incentives for generators to find alternative means of disposal. In general, how-
ever, there are no particular laws or regulations which have any comparable direct effects.

The general law of tort and contractual liability suggests some impiicatidns for materials
exchanges. As with other legal considerations, however, these implications are not unique in
applying to waste transfers or materials exchanges, and must be viewed as raising cost con-
sequences which fall into the category of imposing the normal obligations inherent in almost
any economic pursuit. Moreover, these iegal questions become moot when economic analy-
sis shows that a company acting purely as a materials exchange would not be likely to sur-
vive financially,

Two other broad legal areas were examined: legislation and regulations cohcemed with
waste management and related environmental issues; and anti-trust standards, because of
their potential for affecting industry associations, the most likely sponsors of clearinghouses.
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Statutes and regulations of the federal government, New Jersey, and Pennsylvania
were examined. Local ordinances are generally derived from and less sophisticated than
their state statutes. Nothing in this legislation can be interpreted either to-favor or obstruct
the development of one form of transfer organization or sponsorship over others. As noted,
stricter enforcement of pollutlon control standards can be viewed as encouraging transfer as
a more economical form of disposal by generators, Similarly, the authority of the U.S.

. Department of Transportation (DOT) to regulate the transportation of some materials under
authority of the Hazardous Materials Transportation Act of 1975 necessarily has cost conse-
quences which indirectly affect the economics of negotiated transfers. Since DOT’s author-
ity reaches all aspects affecting commerce, it extends to transfers within,state boundaries
and can be viewed as applicable even in states which lack equivalent legmlat;on Nonetheless,
such regulation must be viewed in the same category as general economic regulation. Any
cost consequences, as for example with taxes, shall be considered a normal part of the con-

- duct of the activity concerned.

Much the same can be said for anti-trust issues. The primary administrators of the anti-
trust laws—the Federal Trade Commission and the Department of Justice—have shown
particular concern for the activities of trade associations and other arrangements jointly
sponsored by two or more members of the same industry, The general thrust of the law is
to discourage joint undertakings which might stabilize prices, inhibit new entries into field,
or prevent one of the sponsors from pursuing that activity by itself. It is difficult to visualize .
institutional arrangements for waste. transfers which would run afoul of these anti-trust con-
straints. Moreover, our economic analyses show that the availability of profit-making oppor-
tunities are at best limited. Furthermore, existing clearinghouses are typically subsidized and
sponsored by industry associations because other institutions are not willing or acceptable,
Therefore, absent an unusual situation arising from i improper motives, the anti-trust laws do
not appear to impose either direct or indirect restraints on the development of association-
sponsored clearmghouses or commercial mformatlon services.
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GLOSSARY OF NAMES AND TERMS

CEFIC. Conseil Européan des Fédérations de I'Industrie Chimique (Council of European
Chemical Industry Federation), Brussels. '

HWMD. Hazardous Waste Management Division, one of several operating ‘units of the
Office of Solid Waste Management Programs (OSWMP), U, S Environmental Protec-
tion Agency.

MCA. Manufacturing Chemists Association, Washington, D.C., the major North American
industry trade association, made up of 185 large companies havmg 95% of installed
capacity in the United States and Canada.

OSWMP. Office of Solid Waste Management Programs, a major program organization of the
U.S. Environmental Protection Agency (EPA). One of several units within OSWMP
is the Hazardous Waste Management Division (HWMD).

Abfall. German term for waste or residue. (Afval in Dﬁtch.)

Abfallbérse. German term for “waste exchange”'(called waste information 'cleaﬂnghouse
in this study). (4 fvalbeurs in Dutch and Flemish; Avfallbors in Swedish.)

Bourse des Déchets. French term for “waste exchange“ (called waste information clear-
inghouse in this study)

Broker. An agent which negotiates transactions. In the secondary materials market, an
organization which arranges transfers of secondary materials but, unlike a dealer,
does not handle the materials physically.

By-product. A salable industrial residue with an established use.

Clearinghouse. See information clearinghouse. '

Client. The term adopted by this study in order to maintain a clear distinction between
“users” of a transfer service (both generators and receivers) and “users” of the trans-
ferred wastes. Not meant to imply that transfer agents must require fees from gen-

erators and receivers; in fact, most do not now charge significant fees. In the future,
however, charges may be adopted in order to pay for costs now being subsidized.

137

S
b



Exchange. In this study, the term transfer is used instead of “exchange” as more accurately
describing the subject of the study. “Exchange” is used to describe one type of transfer
organization: the materials exchange. Tt is also sometimes part of the official name
of ‘an organization (Nordic Waste Exchange, U.K. Waste Materials Exchange).

Generator. Company or plant producing an industrial residue, and thus:a.potential client
of a transfer agent or: semoe

Information: Clearinghouse. A transfer agent which handles information only, typically
by publishing offers of and requests for wastes and referring inquirers:to the company
originating the offer or request. These organizations usually operate passively; that is,
they do not seck out' matches for listed items or help to conduct transfer negotiations.

Materials Exchange. A transfer. agent which, unlike: the information clearinghouse, partici-
pates actively in.the transfer, usually by: acquiring, reprocessing, and selling the. mate-
rial. The materials: exchanges identified:in this study are profit-secking, private-sector
operations,_ some mdependent and others part. of larger companies. Most U.S. transfer
orgamzations are of thxs type.

Receiver, Party buying: or accepting: a scrap waste material for its reuse value.:'[-’heréceiyer -
may also by the user of the waste, or may be only the middleman who treats. the
material to certain specifications before sellmg it to the ultimate user

Residue (mdustml) Matenal left over as a result of an industrial process Includes both
wastes’ and by-products; not limited to the chemical industry.

Scrap chemicals or scrap. waste. The materials of primary concem to. this study. They are
the continually-changing class of chemical wastes which: have some reuse. value when
the economics are right, but which have not yet becorme establnhed by-products, Their
non-chemical equlvalent is secondary materials,. '

Secondary materials. Non-chemical recoverable items, primarily from municipal wastes,
Examples are paper, bottles, cans, and textiles, Comparabia to scrap chemigals in: the
chemical industry.

SMSA. Standard Metropolitan- Statistical ‘Area, one of the geographical divisions defined
by the U.S. Bureau of the Census for purposes of aggregating data and making com-
parison on a standard basis. An SMSA’s boundary, contiguous with those of counties,
is drawn to include both the city and the. surrounding. suburban and rural areas within
commuting distance.
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Special-purgose government. Generic term for a governmental organization created to
provide special or limited services in a specified geographical area; examples are port
authorities, sanitation districts, and industrial development corporations. These public
corporations (desctibed legally as “bodies corporate and politic™) usually differ from
general-purpose governments in being allowed to apply principles of business admin-
istration; they differ from private corporations in having special financial powers and
being chartered to provide specific services to the public.

Transfer. Generic term, replacing “exchange,” for the acquisition by one plant or indus-
try, for the purpose of reuse, of waste material generated by another plant or indus-
try. Both a noun (a transfer) and a verb (to transfer).

Transfer agent. Any person or organization providing services intended to facilitate trans-
fers of industrial wastes. Two types of transfer agent or service are described in this
study: the information clearinghouse and the materials exchange.

Transfer organization. A transfer agent that is an organization rather than a person,

Trash waste. Waste that has no current or foreseeable reuse value and must be disposed
of into the environment.

User. The ultimate consumer of the scrap waste, using it as an input to his manufacturing
process. The user may receive the transferred waste either directly from its generator
(with or without the assistance of an information clearinghouse) or indirectly via a
materials exchange or scrap reclaimer,

Waste. Except where otherwise designated (e.g., household waste, municipal waste), a

general term for industrial residues other than established by-products. For the chem-
ical industry, this study divides wastes into two categories: scrap cheniicals and trash.
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