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Chapter 1
Findings and Policy Options

OVERVIEW

“Waste not, want not”—a notion that helped
carve a Nation out of awilderness, but increasingly
an ignored concept. It is time to revisit this notion,
reassess our attitudes about MSW, and plan a wise
policy to guide the Nation into the next century.

Today we find ourselves facing growing mounds
of trash and the label “throw-away society. ' In the
United States, we generate over 160 million tons of
municipal solid waste (M SW) each year-more than
one-half ton per person—and the amount is rising
steadily (box I-A; figure 1-1 shows the estimated
portions of materials and products in MSW, by
weight). In 1986, only about 10 percent of all MSW
was recycled and 10 to 15 percent was incinerated
(mostly with energy recovery), while almost 80
percent—about 130 million tons—win disposed of
in landfills (figure 1-2).

Landfilling has been the most available disposal
method, but many areas of the country are experienc-
ing shortfalls of permitted landfill capacity and
rising landfill costs. The Environmental Protection
Agency (EPA) estimates that 80 percent of existing
permitted landfills will close within 20 years (figure
1-3)."Landfill capacity is declining primarily be-
cause of three interrelated trends: 1) older landfills
are reaching the end of their expected lives; 2)
environmental requirements are being strengthened
by some States and local governments (which has
resulted in the closure of substandard landfills, but
which also ensures that future landfills will be more
environmentally sound); and 3) siting new landfills
is difficult, in part due to public opposition.*This
opposition results primarily from previous experi-
ences with poorly performing facilities, concerns

over potential health and environmental risks, ‘*Not
In My Backyard” (NIMBY) attitudes, and the
failure of public officias to involve the public
adequately at the beginning of the decisionmaking
process.

The private sector and local non-profit organiza-
tions have practiced recycling for decades, both for
profit and to conserve natural resources. Many
activities to increase the collection, processing. and
marketing of recyclable materials are being under-
taken by citizen groups, communities, States, and
businesses, and it is likely that recycling of MSW
will increase in the next few years. Incineration also
has been used for many derides, but only recently
has it been coupled with energy recovery. Its use has
increased during the last decade, and additional
capacity is being constructed or planned. Predicting
the extent to which recycling or incineration will
increase is impossible, however, because of factors
such as the volatility of markets for recyclable
materials and public opposition to incineration.’
Even if we attempt to recycle or incinerate all MSW,
landfills will still be needed for managing the
residuals from these methods.

In areas where landfill capacity is declining or
exhausted, and where other management capacity
such as recycling and incineration cannot be in-
creased sufficiently in the short term, one of the
options being pursued is to transport MSW to other
jurisdictions within a State or to other States.
Localities receiving these transported wastes ex-
press concern about additional risks to human health
and the environment and the strain on their own
MSW management capacity. Yet their legal lever-
age to restrict such shipmentsis limited.

IThis estimate was made before EPA proposed its new Jandfill guidelines, which could further increase the number of closures. As the proposed

guidelines are now written, if existing landfills close within 21/2 years of their adoption, the landfill owner will be exempt from costly requirements for
closing and cleaning up the facility. Substandard landfills are likely to close 10 avoid these costs.
2Sitingisnot only a problem for landfills. y also for other M§W management facilities, such as incinerators andrecycling facilities.

3The intensity of public oppositionis reflected in the suggestion by some spokespersons that incineration should be banned to force dramatic changes

in the way our society consumes materials and products.
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Box 1-A—MSW Definition and Data Needs

MSW is solid waste generated at residences, commercial establishments (e.g., offices, retail shops, restaurants),
and ingtitutions (e.g., hospitals and schools). This waste may be categorized as materials (e.g., glass, paper) or
products (e.g., appliances, containers, tires). For purposes of this report, MSW does not include construction or
demolition debris or automobile scrap. Medical wastes were addressed by OTA in another report (54).

Solid waste is defined more broadly in RCRA (Sec. 1004 (27)) as “any garbage, refuse, sludge from a waste
treatment plant water supply treatment plant, or air pollution control facility and other discarded material, including
solid, liquid, semisolid, or contained gaseous material resulting from industrial, commercial, mining, and
agricultural operations, and from community activities. . .*

Estimates of M SW Generation

EPA has estimated that total MSW generation in the United Statesisover 160 million tonsin 1986, and
that it isrising at a rate of slightly over 1 percent each year. These estimates are based on a materials flow mode
(referred to here as the EPA/Franklin model). Figure 1-1 shows the model’s estimates of the composition of MSW
by weight, in terms of different materials and products.

Most of the increase in the generation rate is attributable to population growth. However, each person also
appears to be generating more waste on average. The EPA/Franklin model estimates that each person in the United
States generated 3.6 pounds of garbage per day in 1986; thisis expected to grow to 3.9 pounds by 2000.

Determining actual MSW generation rates is difficult. Some evidence indicates that the average generation rate
per person may be higher than the model’s estimates. Different studies report widely different rates, and use different
definitions. For example, it often is not clear whether industrial waste and demolition debris are included in
calculations. “This lack of consistent definitions and procedures for measuring, calculating, or reporting MSW data
makes it difficult to aggregate existing loca and State data or to compare them with the EPA/Franklin estimates.

Problems caused by inconsistent definitions and data collection techniques also make it difficult to compare
generation rates among countries. It is often stated that U. S. citizens produce more MSW per person than citizens
of other industrialized countries. This may be true—after all, the United States has high rate of purchasing
products-but the magnitude of such differences cannot be reliably estimated with current data.

Nationa estimates of total MSW generation in the United States aso are not particularly useful for loca
decisionmaking. From a local perspective, information about the generation and composition of MSW in
communitiesis much more critical for making decisions about capacity needs and management options. For
example, overall generation in a given area affects what size of landfill or incinerator is needed; the types of products
and materials in the MSW influence planning for recovery of materials for recycling; and variations in composition
can affect incinerator design.

Data and Research Gaps

Underlying Factors—Many potentially important underlying factors that affect MSW generation have not
been investigated extensively. Few studies have looked at how degree of urbanization, socioeconomic status, or
family size affect generation and composition. Little has been done to document trends in the production of
single-use, disposable items, or to document the relative contributions from the residential, commercial, and
institutional sectors. Without more detailed analyses of such factors, it will be difficult to focus educationa efforts
to change consumption patterns and reduce MSW generation rates.

Weight and Volume-Better data on the weight of MSW components are needed to make decisions about
recycling and incineration. For example, prices for secondary materials are usualy quoted on a weight basis, so
officials who have data on individual components can estimate potential revenues. On a national basis, the largest
categories of MSW by weight are estimated to be paper products, yard waste, and food waste.

Data on volume are useful for evaluating landfill capacity, collection vehicle capacity, and the feasibility of
quantity reduction. Unfortunately, most studies have not gathered data on the volumes of different materials
in MSW prior to disposal. Excavation studies at several landfills have provided some data on MSW volume after
it has been landfilled for severa years; these excavations show that paper and plastics are the largest components
by volume.
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1This box is drawn primarily from ch. 3.

Calculating Recycling Rates--Calculating recycling rates for the Nation is also problematic. EPA’s estimate
that about 10 percent of MSW is recycled excludes materials and products such as demolition debris and
automobiles. Some observers contend that these should be included, which would raise the overal recycling rate
considerably, For example, approximately 12 million tons of steel were recycled from automobiles in 1983; this
would almost double the EPA/Franklin estimate of tonnage recycled.

2For example, industrial waste might make u,10 percent or more of all waste received at MSW landfills. As new regulations (under RCRA) regarding the

Figure 1-1—Eatimated Portions of Materials and Products in MSW, 1986, by Weight

MATERIALS
Paper/paperboard 36%

Glass 8%

Metals 9% “

Plastics 7% /

Rubber/leather 3%
Textiles/wood 6%
Food wastes 9%

Misc. inorganics 2%

Yard wastes 20%

Durables=major appliances, furniture, rubber tires, miscellaneous.

PRODUCTS
Containers/packaging 31%

Durables 14%

'\ Misc. inorganics 2%
Nondurables 25% \
Yard wastes 20%

Food wastes 8%

Nondurables=newspapers, books, magazines, tissue paper, office and commercial paper, clothing, footware, miscellaneous.

SOURCE: Franklin Associates, Ltd., Characterization of Municipal Solid Waste in the United States, 1960 to 2000 (Update 1988), final report, prepared for
the U.S. Environmental Protection Agency (Prairie Village, KS: March 1988).

The costs of MSW management are rising
steeply, driven in part by these factors (ch. 2).
Per-person MSW costs are still relatively low, but
the rate of increase aready is causing financia
problems for some communities. Further, as proper
management of MSW becomes more expensive, the
likelihood of illegal disposal will increase.

The regional and national implications of these
problems are becoming evident, yet the Nation lacks
a clearly articulated Federal policy for MSW.
Consequently, State and local authorities receive
little guidance to help them address their MSW
problems. Although primary responsibility for
MSW management rests with State and local
gover nments, the Federal Government can help
in two areas:. first, by addressing some immediate

problems and second, by addressing the longer
term issue of how society uses and disposes of
materials and products.

The Federal Government could help address the
most pressing problems by:

+ resolving the uncertainty created by unfinished
Federal guidelines on landfills and inciner-
ators,

+ addressing issues associated with increased
interstate shipments of MSW; and

+ providing better information to local and State
governments, businesses, and citizens about
technical capabilities, comparative costs, and
risks of different MSW management methods.
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Figure 1-2-Estimated Use of MSW Management
Methods, 1986

Landfilling
80%

Incineration
10%

10%

SOURCE: Franklin Associates, Ltd., Characterization of Municipal Soli
Waste in the United States, 1960 to 2000 (Update 1988), final
report, prepared for the U.S. Environmental Protection Agency
(Prairie Village, KS: March 1988).

One immediate action that EPA could take to
accomplish these goals, possibly with additiona
congressional guidance, would be to complete
regulations for all types of MSW management
facilities. This would involve finishing the revision
of the landfill regulations, adopting regulations for
MSW incinerator, and developing regulations for
emissions and residues from comporting and recy-
cling facilities (some of which currently are unregu-
lated at the Federal level). These actions would
reduce uncertainties regarding requirements for new
facilities and could help better protect human health
and the environment. If increased Federal regulation
of MSW management is to occur, it should be
accompanied by strengthened Federal enforcement
provisions. States would also need to increase
enforcement action against improper management.

Congress could also address the issue of ensuring
sufficient management capacity for MSW. For
example, Congress could require each State to
guarantee management capacity for a specified
percentage of MSW generated within its borders-a
“capacity assurance” provision. Even with such
congressional action, States and localities still may
have problems siting the facilities needed to meet
their capacity requirements. To address this prob-
lem, EPA could develop model siting and dispute
resolution procedures. These procedures could sug-

Figure 1-3 Estimated Decline in Existing
Permitted Landfills

Percentage of existing 1986 landfills
100

7
80+ \
60+

\\
40+
\\
K“
20+ “
04 + ; }
0 1-5 6-10 11-15 16-20

Years after 1986

NOTE: Based on estimate of 6,034 landfills; data for years 1-5 include an
estimated 535 closings in 1986-87.

SOURCE: U.S. Environmental Protection Agency, Report to Congress,
Solid Waste Disposal in the United States, Volume I, Office of
Solid Waste and Emergency Response, EPA/530-SW-88-011B
(Washington, DC: October 1988).

gest how a State authority, through binding arbitra-
tion or other methods, could resolve siting disputes
that cannot otherwise be settled at the local level.

In addition to addressing these immediate prob-
lems, the broader issue of how our society uses
materials-horn manufacturing through subsequent
distribution and disposal (figure 1-4)-should be
considered. A clear national policy on MSW that
addresses the use of materials is essential for
providing a broader context in which specific
MSW programs can be developed and imple-
mented. This has important implications not only
for MSW, but also for other environmental issues
such as global warming, natural resource conservar
tion, and pollution abatement. These issues are all
interconnected. Leaders of countries around the
world now recognize that changes in the way we use
resources and materials are needed if we are to
achieve sustainable economic development without
harming the environment (61). MSW offers
everyone an opportunity to work toward these goals.

A national MSW policy that reflects these ideas
should be based on the dual strategies of waste
prevention and better materials management. It is
important to make a clear distinction between
prevention and management activities to ensure that
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A 8 rce MSW m ag p g m edtog a g and Dec g ca
m ks o] w ar ca gcomm N m m gm
dq foc d ah P n n an rgn hma ad h
b mn ac g mod ng Q anu d onwoudman h h
p d n dngpackagng o du th o y o ngand fuu wa m agm fac
q an p d b h ar manufac wudb nddandnw p m pac
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4This differs from the concept of“‘integrated waste management’ espoused by EPA and others, because that concept includes prevention within
a hierarchy of management options.

SProduct modification also has implications for the management of products discarded as MSW (e.g., the recyclability of a product). It should also
be noted that OTA includes backyard comporting of yard and food wastes as a form of quantity reduction because no public or private sector
management is involved.
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because the Federal Government has the potential to
affect products and materials that move across State
boundaries. In addition, one important consequence
of anational MSW prevention policy would be that
the government would become responsible for
leadership in putting the policy into practice. To
date, MSW prevention has received little congres-
sional attention and EPA has not had the resources
or political motivation to promote it.°

Even assuming notable progress in waste preven-
tion, communities will continue to generate large
amounts of MSW requiring management. In addi-
tion, unless prevention efforts successfully reduce
the toxicity of all products, toxic constituents will
remain in MSW, either because some products are
toxic per se (e.g., pesticides) or contain substances
that can be harmless in the product but pose toxicity
problems during waste management (e.g., cadmium
in some plastics). For these reasons, a comprehen-
sive MSW strategy must consider not only preven-
tion, but also better “materials management. ’

OTA suggests that “materials management” has
two aspects. First, the manufacturing of products
should be coordinated with the needs of different
management methods (e.g., by designing products
for recyclahility) (figure 1-4). Second, MSW man-
agement should be approached on a material-by-
material basis, in which discarded materials (includ-
ing discarded products, yard waste, etc.) are diverted
to the most appropriate management method based
on their physical and chemical characteristics.’

To establish a framework for deciding how to
manage MSW when it is generated, OTA considers
materials and energy conservation (already stated as
objectives in the Resource Conservation and Recov-
ery Act, or RCRA) to be national goals, and assumes
that each management method is designed to ensure

the safety of human health and the environment. The
framework developed by OTA suggests that local
decisionmakers consider recycling (and comporting)
first, followed by incineration and landfilling, recog-
nizing that al of these management methods may be
viable and complementary in a given situations

Recycling is given the top priority based on: 1) its
materials conservation benefits compared with in-
cineration and landfilling; and 2) its energy savings,
at least for some materials such as auminum,
compared with manufacturing using virgin materi-
as. Further, assuming that adequate regulations
exist for both primary and secondary manufacturing
facilities, recycling may produce fewer pollutants
when the entire MSW system is considered.’Incin-
eration of combustible wastes is given preference
over landfilling because it destroys pathogens and
organic materials, decreases the volume of waste
destined for landfills, and often can recover energy
economically.

At the local level, communities should use this
framework to decide how to manage particular
materials in light of local conditions. This entails
considering factors such as: human health and
environmental risks, management costs (including
capital, operating, and collection/transportation costs),
availability of technologies, market conditions for
secondary materials, and public acceptance of vari-
ous alternatives. Although many communities have
explicitly or implicitly adopted a MSW *“hierar-
chy,” they generaly have not considered all of these
factors (ch. 8). A national policy of materials
management would encourage more complete con-
sideration of them. A materials management strat-
egy should also be flexible, so that MSW manage-
ment methods can be chosen on the basis of regiona
and local variations and limitations, and changesin
these conditions over time.

6There are signs of change at EPA, however—for example, a proposed policy Statement on pollution prevention (54 Federal Register 3845, Jan. 26,
1989). Various pollution control associations also have endorsed this CONCEPL (€.0., 59). How applicable these policy statements will be to MSW, as
opposed to hazardous waste, remains to be seen. However, a recent EPA report devoted to MSW stressed the idea of Msw prevention (57).

7The materials management approach builds on materialsuse concepts that have been discussed for many years (e.g., refs. 2,24,35,46).1n fact, many
communities practiced aform of materials management prior to the 1960s, when they routinely separated discarded materials for management. Only
in recent decades have most communities collected mixed MSW, atrend that was encouraged. for example, by the advent of collection trucks that compact

MSW.

8Although the term ‘‘hierarchy is often applied to MSW, OTA does not use the term because it suggests a rigid, linear approach to decisionmaking.
Primary manufacturing refers t. production with virgin materials; secondary manufacturing uses materials recovered from waste. [f recycled
products replace products made from virgin materials, potential pollution savings may result from the avoidance of manufacturing and subsequent

disposal of replacement products made from virgin materials (ch. 5).

10Energy alsocanbe recovered from landfills, in the form of methane gas.
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Implementing a materials management approach
at the local level will require MSW to be thought
about in terms of its components instead of as an
indistinguishable mixture. This means that resi-
dences and commercial establishments will have to
keep some waste materials separate to make subse-
guent management safer and more economical. ”
For example, keeping yard waste separate for
backyard or municipal comporting can reduce, to
some extent, leachate from landfills and nitrogen
oxide emissions from incinerators (chs. 5,6, and 7).
Separating recyclable materials before they are
mixed with other waste results in cleaner, more
uniform commodities, thus making them easier to
market.

Implementing a national policy that emphasizes
MSW prevention and materials management inher-
ently requires strong Federal leadership. Congress
can provide the basis for such leadership during the
reauthorization of RCRA, the primary Federal
authority regarding MSW (box I-B).

Chapters 2 through 8 present discussions of the
MSW system and factors affecting management
costs, amounts and composition of MSW, preven-
tion, recycling, incineration, landfilling, and gover-
nment programs. The remainder of this chapter
presents specific policy options for Congress to
consider. Each policy option is discussed in the
context of the technical material presented through-
out the report.

POLICY OPTIONS

I ntroduction

Decisions about how to manage MSW today and
tomorrow are becoming increasingly difficult, par-
ticularly for the local governments that have primary
responsibility for MSW management. The Federal
Government respects State and local primacy in
MSW issues and to date has assumed a limited role
in MSW management. EPA has primarily focused
on developing guidelines for Subtitle D landfills and
for procurement of products containing recycled
materials. During the late 1970s, EPA aso encour-
aged the development and implementation of Solid
Waste Management Plans by States (box 1-B). In

Photo credit: Office of Technology Assessment

Separating MSW into different components, such as the
green glass in this bin, is only the first step in a long
recycling chain. The separated “secondary” materials then
must be processed into forms that can be reused as raw
materials for new products. Markets for secondary
materials are highly dynamic and represent the key to
recycling’s future.

general, Federal attention to MSW lapsed during the
1980s, primarily because the Nation focused instead
on hazardous waste. Some States and communities,
even without Federal involvement, have developed
noteworthy programs promoting recycling and re-
quiring that new incinerators and landfills use the
best technol ogies available (ch. 8).

EPA’s recent Agenda for Action (57), which
outlines goals for the Nation and future MSW
activities at EPA, signifies increased attention to
MSW at the Federal level (box I-C). The success of
EPA'’s efforts, as well as other activities within the
public and private sectors, will in part depend on
how Congress addresses MSW issues in the upcom-
ing reauthorization of RCRA,

At least two important MSW concerns are driving
the Federal Government to reexamine its role with
respect to MSW issues. The first is the decline in
existing landfill capacity, along with the inability of
many local governmentsto site new MSW facilities
of any type. Indeed, grass-roots opposition to new
landfills and incinerators has driven, at least in part,
the development of recycling programs and adoption

11Separation can occur, for example, at drop-off centers, through curbside collection, or in centralized facilities. The merits and costs of some of these
separation modes are discussed inchs. 2 and 5. The choice is not aways clear, even on a technica basis.
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Box |-B—The Resource Conservation and Recovery Act (RCRA)

RCRA is the major Federal statutory authority addressing solid waste, including MSW. 'Key solid waste
management provisions of RCRA are described here, but it should be noted that many of these programs were not
implemented or have not been functional since the early 1980s (ch. 8).

A major focus of Subtitle D (Subch. V) of RCRA is to encourage the development of Sate solid waste
management plans and to foster intergovernmental (Federal, State, and local) and public/private cooperation (Sec.
4001 ). Federal technical and financial assistance are offered to States and localities as incentives for them to develop
plans (Sees. 4002-4003, Sees. 4006-4008).

Another major focus of Subtitle D is theimprovement of landfills”EPA is authorized to promulgate regulations
containing criteria to classify types of sanitary landfills (Sec. 4004), to facilitate the closing or upgrading of existing
open dumps (Sec. 4005), and to provide assistance for these activities to rural communities (Sec. 4009). HSWA
directed EPA to survey solid waste management facilities across the Nation and evaluate whether current guidelines
and standards are adequate to protect human heath and the environment, as well as to revise the landfill guidelines.

RCRA also contains u substantial research, development, demonstration and information subtitle (Subch.
VIII). In addition to establishing broad research authorities for EPA, alone or after consultation with the Secretary
of Energy (Sec. 8001), this subtitle identifies special studies to be supported (e.g., on glass, plastics, tires, waste
composition, small-scale technology, and source separation) (Sec. 8002). Section 8003 identifies a comprehensive
list of topics for which EPA isto “develop, collect, evaluate and coordinate information. ” This includes
information on methods to reduce the amount of solid waste generated, the availability of markets for energy and
materials recovered, methods and costs of collection and management practices, and research and development
projects for solid waste management.

A central reference library was to be established and maintained to house this information and other relevant
data on the performance and cost-effectiveness of various waste management and resource conservation
technologies and systems (Sec. 8003(b)). Full-scale demonstration facilities and grants for resource recovery
systems and “improved solid waste disposal facilities’” programs also were to be established (Sees. 8004-8006).

Procurement guidelines are to be prepared by EPA, after consultation with the Administrator of General
Services, the Secretary of Commerce, and the Public Printer (RCRA, Subch. 1V). The guidelines should designate
items produced with recovered materials that must be procured by Federal agencies; recommend practices for the
procurement and certification of such items; and provide information on the availahility, relative price, and
performance of such items (Sec. 6002(¢)). EPA was required to prepare guidelines for paper and three other product
categories, including tires, by 1985. In addition, each procuring Federal agency Is required to establish a
procurement program (Sec. 6002(i)).

In addition to EPA, the other Federal agency given mgjor responsibilities under RCRA is the Department of
Commerce (Subch. V). Four specia areas of responsibilities are delineated: 1) to develop accurate specifications
for recovered materials, 2) to stimulate and develop markets for recovered materias, 3) to evaluate and promote
proven energy and materials recovery technologies; and 4) to establish a forum for the exchange of technical and
economic data relating to resource recovery facilities (Sees. 5001-5005).

TPublic Law 94-580 (1976). Congress first established a Federal role in solid waste issues in the Solid Waste Disposal Act of 1965 (Public Law 89-272;
as amended by the Resource Recovery Act of 1970, Public Law 91-512). RCRA was revised most recently by the Hazardous and Solid Waste Amendments of 1984
(Public Law 98-616) and ism the process of further revision and reauthorization {(ch. 8 Appendix).

of more stringent State regulations for landfills and
incinerators. Second, several issues have arisen with
consequences that extend far beyond any one
community, and these seem most feasible for the
Federal Government to address. One such issue, for
example, is the need to encourage manufacturers to

consider the MSW management implications of
their products (e.g., in terms of volume, toxicity, or
recyclability) asthey are designed.

The policy options discussed in this chapter focus
on possible congressional actions. Options that can
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« Increase information:
-develop educationa and technical materias

-establish a clearinghouse for information

--establish a peer matching program
. Encourage increased planning:

—procurement of products with source r
—study source reduction policies
for implementing procurement)
appliances, interagency work group)
-review hazardous waste liability issue
. Help reduce the risks of combustion:
—provide information on problem wastes
. Help reduce the risks of landfilling:
—issue final criteria on design and operation

-technical guidance on revised criteria
-provide information on problem wastes

Box |-C—EPA Agenda for Action

EPA’ s report, The Solid Wrote Dilemma: An Agenda for Action, concluded that ‘to the extent practical, source
reduction and then recycling are the preferred options for closing the gap [between waste generation and
management capacity] and reducing the amount and toxicity of waste that must be landfilled or combusted” (57).
In the report, EPA set a national goal of achieving 25 percent source reduction and recycling by 1992, and estimated
that incineration would handle about 20 percent and landfilling about 55 percent of MSW &t that time. EPA also
developed specific objectives and outlined its future activities, as briefly described here;

—gsponsor national conference on research and development

—help States develop strategies (workshops, selected State plan reviews)
. Encourage increased source reduction activities:
—promote toxicity reduction (e.g., studies, testing guidelines, options regarding lead and cadmium)
—promote quantity reduction (studies, cgg)orate recognition, workshops)
uction attributes

. Participate in and encourage increased recycling:
—stimulate markets (e.g., studies on markets and incentives, guidelines for comporting, Federal Task Group

-promote better separation and processing (model training and education programs, options for batteries and

—facilitate formation of a national advisory council

—upgrade combustor performance standards and ash management
-decide whether to develop model operator certification program

--operator certification (training, State certification guidance)

be undertaken independently by or in coordination
with other entities (e.g., State and local govern-
ments, Federal agencies, and the private sector) also
are noted. Specific actions regarding MSW are
likely to be more effective if they are delineated in
the context of a coherent, comprehensive approach
for the Nation, and this can only be done if a national
policy for MSW is established. Congress can
provide strong leadership by stating a clear
national policy for MSW, one that contains clearly
articulated goals and sets priorities for action. Such
a national policy could set the stage for moving

toward a balanced, long-term approach to MSW
problems. Appropriate goals might be:

+ set MSW prevention as a national priority (i.e.,
reducing MSW toxicity and quantity);

+ set the development of sufficient MSW man-
agement capacity throughout the Nation as a
national priority;

+ promote the use of management methods that
provide materials and energy recovery benefits;
and
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. regulate MSW management methods so that
each ensures adequate protection of human
health and the environment, and vigorously
enforce these regulations.

Policy options are discussed here in two major
sections. The first section discusses options related
to the Federal role in enhancing the institutional
framework for MSW (e.g., aiding planning and
coordination, ensuring capacity). The second sec-
tion consists of four parts analyzing options for
programs and activities specific to prevention,
recycling, incineration, and landfilling. Many of the
options are related in that they al are oriented
toward implementing the goals stated above and an
institutional framework for MSW. Table 1-1 lists
these options.

Enhancing the Institutional Framework

The system that generates and manages MSW
includes a range of participants that manufacture,
distribute, consume, and dispose of materials and
products. The evolving nature of this system is
discussed in chapter 2, while box 1-D highlights
leverage points at which specific options might be
applied most effectively. The institutional frame-
work includes the governmental entities that affect
the interactions between these participants. Five
categories of options to enhance the institutional
framework for prevention and better MSW manage-
ment are discussed: improving integration (planning
and coordination), ensuring capacity, promoting
enforcement, improving information flow, and de-
vising funding mechanisms for Federal activities.

Integration: Planning and Coordination

A coherent strategy will be required to avoid the
piecemeal approach of past MSW policies. Coopera-
tive efforts already are increasing, especialy be-
tween States and local governments and between
these levels of government and the private sector
(ch. 8). In many cases, however, there is a critical
lack of teamwork between affected groups, particu-
larly with respect to waste prevention and recycling
(chs. 4,5, and 8). As the Federal Government further
defines its role in MSW issues, the limits of its
authority need to be delineated and the implications
of this authority for actions by State and local
governments need to be considered carefully.

Option 1. Require State MSW Management
Plans

Careful planning is crucia to the development of
effective MSW programs, especially given the time
and resources required for implementation. It is an
open question what the Federal role should be in
MSW planning. The Federal program for State Solid
Waste Plans (RCRA Sec. 4002) essentially has been
inoperative since 1980 (ch. 8). Some States have
continued to develop their own plans, but the content
and utility of these plans varies. Because all State
plans are not comprehensive in their approach to
MSW, Congress could require States to submit
plans to EPA and specify particular issues that
must be addressed.

State plans, for example, could be required to
provide: 1) programs to encourage prevention and
administer materials management; 2) coordination
mechanisms among State and local agencies and the
private sector; 3) specific information on the amounts
and composition of MSW generated; and 4) assess-
ments of how adequate management capacity will be
made available for MSW generated in the State. In
addition, Congress could provide specified Federal
funds to States with approved plans and/or withhold
funds from those whose plans were not submitted or
could not be approved.

Although States currently are not required to
submit Solid Waste Plans, RCRA does list a number
of requirements which must be met if submitted
plans are to be approved (RCRA Sec. 4003). For
example, one requirement is that the plan evaluate
the size of waste-to-energy facilities (i.e., inciner-
ators that generate electricity) in relation *‘to the
present and reasonably anticipated future needs of
the recycling and resource recovery interest within
the area encompassed by the planning process’
(RCRA Sec. 4003(d)). Some of the RCRA require-
ments need modification, however. Some specified
requirements may no longer be relevant and new
issues may warrant inclusion. For example, because
recycling cannot provide a consistent level of
management due to fluctuations in market prices, it
might be useful if plans were required to address
procedures for how MSW will be managed during
periods when market prices for secondary materials
drop below acertain level.
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Box |-D-The MSW *“System”

The “system” that produces MSW is complex and dynamic, and different parts of it are linked together
in ways that are not always clear. Illustrating the elements of the system can help identify leverage points
at which strategies can be developed and options applied most effectively.

1. Materials/productslifecycle:

« products. design, production, distribution, purchase, use, discard
. non-product materials (yard and food waste): generation, discard
. management: collection, processing, treatment/disposal, etc.

2. Actorsthat touch materials and products:
. designers, manufacturers, distributors, retailers, etc.
« waste managers (haulers, landfills, incinerators, recyclers)

. Citizens (purchasing, generation, siting decisions)

3. Private infrastructure:
« collection system, reclamation/other processing (e.g., scrap industry)
. landfills, incinerators, recycling facilities
« vertical Integration of waste management industry
. structure and dynamics of materials industries:
-dynamics of prices and disposal costs
—international aspects
. financial sector

4. Publicinstitutional structure:
« local decisionmaking, collection programs
C government programs.
--dynamics of Federal and State roles and plans
—subsidies and incentives (PURPA, tax credits, etc.)
--effects on private sector

5. Socia attitudes:
« value judgments, perspectives affect how potential options are viewed
« resource policies:
-extent to which Federal Government is involved
—how the Nation deals with materials and energy policies
« siting of facilities, degree of acceptable risks

Option 2: I nteragency Coordination

To ensure that a more coherent and coordinated
Federal effort is developed, Congress could re-
quire that EPA and other Federal agencies
establish an action-oriented interagency task
force to review and coordinate Federal activities
and policies that affect MSW generation and
management. A task force also could develop
methods to compare the effectiveness of different
programs. The primary difficulty facing such a task
force, however, would be ensuring that its recom-

mendations are implemented or at least considered
seriously. Congress could require that the recom-
mendations be reviewed and plans for implementing
them be made by EPA and other agencies, unless
there are demonstrable reasons for not doing so.

Ensuring Capacity: Siting, Interstate
Transportation

Citizen opposition to the siting of new facilities
remains widespread in many areas, even when the
facilities would meet strict standards, but some new
incinerators, landfills, and recycling facilities are
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being built. Siting a new facility can take 5 years or
more, and an additional 2 to 3 years to obtain a
permit and construct the facility. '2 Various studies
indicate that if the public is involved early and
substantively in the process of selecting, evaluating,
and locating facilities, the chances of successful
siting are improved significantly (ch. 8).

Interim solutions will be needed to meet immedi-
ate capacity needs in areas that will exhaust their
current permitted capacity within a few years and
that have been unable to site new facilities. The most
common interim solutions are increased transporta-
tion of MSW to other jurisdictions and expansion of
existing landfills. Shipping the waste elsewhere
often is the only option. Many communities with
available capacity, however, are increasingly un-
willing to accept MSW from other jurisdictions.
Some States have enacted bans or restrictions on
waste from out-of-State (or localities have enacted
such restrictions against other localities within a
given State). Some of these restrictions have been
invalidated when the courts have determined that the
bans unduly constrain interstate commerce.”

Option 1: Compacts or Barriers Regarding
I nterstate Transportation

One alternative for addressing jurisdictional
problemsisto provide a mechanism for coopera-
tion in interstate M SW transportation. For exam-
ple, interstate compacts have been used to deal with
issues such as low-level radioactive waste disposal,
navigation and flood control, water pollution con-
trol, community development, and crime prevention
(25). In fact, provisions exist in RCRA (Secs.
4002(a) and 4006(c)) that encourage interstate
regional planning to facilitate MSW management.
These provisions have not been implemented, but
could provide a basis for alowing States to enter into
agreements on MSW issues such as transportation of
wastes, disposal fees, or development of new
management facilities. Instead of erecting a barrier,

this would allow wastes to move unimpeded across
State lines, but in an orderly manner.

Alternatively, assuming compliance with the
Commerce Clause, which allows the Federal Gov-
ernment to regulate interstate commerce, Congress
could allow States to impose fees or other legal
barriers on MSW imports. Or, Congress itself
could impose fees on MSW transported across State
borders or adopt other mechanisms to discourage
interstate shipments. These choices have important
implications. Not least, they would represent a major
change in the Federal approach to both interstate
transportation and MSW management. In addition,
although some States may want authority to restrict
MSW shipments to their jurisdictions, other States
(particularly some with adequate available capacity)
may oppose attempts to restrict interstate transporta-
tion of MSW. *

Option 2: Require State Planning for Adequate
Management Capacity

As part of the state Solid Waste Plan provision
in RCRA, Congress also could require “ capacity
assurance” for MSW—that is, require States to
have a planning process for the development of
adequate management capacity within specified
time periods.”*Adequate’ could be defined as the
ability to manage a specified percentage of the MS W
generated within a State’ s borders. One mechanism
to encourage the development of new capacity
would be to require that permits to expand existing
landfills only be in effect for a limited time and
include an enforceable timetable for providing new
capacity. Federal funding (e.g., Superfund money or
highway funds) to States could be contingent on
meeting this and other State planning requirements.

Option 3: Develop Model Siting Procedures

Another option is to establish better procedures
for siting facilities. Congress could direct EPA to
develop guidelines for State siting procedures.
Such procedures could, for example, require binding

12]p the future, with new siting procedures, it may be possible 10 reduce the time required to site facilities. See ch. 8 for further discussion of siting

issues.

138ee ch. 8 and ref. 26 for discussions Of the relevant court decisions.

141f such barriers on interstate transportation arc allowed, care should be taken not to disrupt the transportation of secondary materialsto processing

facilities.

15 A Capacity assurance provision, for example, is included in the Comprehensive Environmental Response, Compensation, and Liability Act and the
Low-Level Radioactive Waste Policy Amendments Act. Implementing such a provision for MSW would require a different approach, however (ch. 8).
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arbitration by a State authority when siting condi-
tions cannot otherwise be negotiated successfully.
Similarly, the Federal or State Government could
provide resource or mediation teams to help local
communities resolve siting disputes. To enforce
these requirements, Congress could withhold Fed-
eral funds from States that did not meet the capacity
requirement, or it could provide supplemental funds
to States that meet siting goals or adopt a siting
process.

Enforcement

RCRA does not include any specific enforcement
procedures for MSW. This is not surprising, given
the currently limited Federal role in this policy area.
The only existing mechanism in RCRA for Federal
action against improper disposal of MSW is Section
7003 (42 U.S.C. 6973), which grants EPA broad
authority to bring suits for action against any entity
(as defined by the Act) whose “past or present
handling, treatment, transportation or disposal of
any solid waste [including MSW] or hazardous
waste may present an imminent and substantial
endangerment to health or the environment. ”

Such suits might help States or localities bring
about necessary, but politically difficult, actions
(e.g., denying a permit to expand a landfill known to
be hazardous, but which offers the only readily
available capacity), or might correct State actions
inconsistent with the stated goals of RCRA. To date,
EPA has made limited use of this authority, consis-
tent with its general deference to States on MSW
issues™

Option 1. Define a Stronger Enforcement
Role for EPA

Congress could define a stronger enfor cement
role for EPA by requiring that Federal permits be
issued for the handling, treatment and disposal
of MSW. If Congress were to choose this option, it
would also need to address how to coordinate
Federal enforcement efforts with those of State and
local governments. This option has severa implica-
tions. First, it raises the question of how a Federa
permitting program would be structured. For exam-

ple, EPA’s air and water programs are designed so
EPA delegates the actual permitting and enforce-
ment authority to the States but reserves the right to
oversee the permitting process, take enforcement
actions, and take over programs that are not func-
tioning properly. Substantial resources would be
needed for EPA to enter the MSW arena and develop
standards and guidelines, administer the programs,
and undertake vigorous enforcement actions.

Congress also could address the levels of civil
and/or criminal penalties that can be assessed for
violations of existing and future Federal require-
ments. Some States are increasing the civil and
criminal penalties for improper waste management
and are placing high priority on enforcement actions
because they fear that the increased costs of comply-
ing with new MSW regulations could lead to
increased illegal disposal. Vigorous enforcement
and imposition of stiff penalties are necessary to
provide a strong disincentive for improper man-
agement. The ability of citizens to sue the Federal
Government for lack of enforcement (RCRA Sec.
7002) also is a potentially important mechanism to
ensure Federal implementation of existing regula-
tions.

Improving the Flow of Information

The success of any national effort to adopt a waste
prevention and materials management policy and
manage MSW effectively will depend heavily on the
quality and dissemination of key information. “In-
formation” is broadly conceived to include not only
knowledge and data needed by decisionmakers
about the generation of MSW and management of
materials, but also adequate education and research
efforts.

Option 1: Information Clearinghouse

Legal authority to create an information clearing-
house aready exists in RCRA (Sec. 8003), yet one
has never been established. Although EPA has plans
to establish one (57), Congress could specify a
timeframe for doing this and address the functions of
the clearinghouse. Alternative approaches also are
available, for example, establishing a quasi-

16See box 1-B, as well as RCRA Sec. 4005(c).

17Many of the institutional structures heeded o collect and disseminate information, sponsor research, and encourage education are the same for both
prevention and materials management (particularly recycling), which suggests that programs might be most efficient if they address both elements

together.
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governmental organization based on a cooperative
agreement among government, business, and the
public. Such an organization could perform severa
functions, perhaps more efficient y and flexibly than
a government clearinghouse. Regardless of the form
chosen for the clearinghouse, the centralization of
MSW information programs could help reduce the
duplication of effort now occurring as more and
more communities reconsider MSW collection and
attempt to control increasing management costs.

To aid MSW prevention efforts, the clearinghouse
could offer technical and economic data on labeling,
MSW generation, sources of toxic substances in
MSW, trends in products and packaging, and actions
that individuals can take to reduce MS W generation.
This information could help consumers and public
interest groups identify ways to change their pur-
chasing decisions, and it could help industrial
producers, especially smaller companies with lim-
ited technical resources, make use of techniques
developed by others. For example, information
about certain kinds of product design changes and
chemical substitutions might be transferred across
products and industries, assuming the information is
not proprietary. Information on other environmental
implications of product purchases (e.g., effects of
solvents used in cleansers on ozone formation) also
could be made available through a clearinghouse.

With respect to recycling, a clearinghouse could
provide information and assistance on: 1) specifica-
tions regarding secondary materials quality and
methods for ensuring quality control; 2) secondary
materials prices and production; 3) technical devel-
opments that minimize costs and improve the quality
of secondary materials; and 4) collection programs
for secondary materials, It also could provide
guidance to consumers about recycling different
materials, as well as assistance to businesses (e.g.,
by providing information about recycling networks).
Much of this information could be provided by the
Department of Commerce under existing RCRA
authorities and existing programs.

The clearinghouse also could provide perform-
ance, design, and economic information for inciner-
ation and landfilling. In addition, a clearinghouse
could develop procedures to evaluate the costs and
effectiveness of different management programs.
For example, a computer model that helps communi -

ties assess the comparative costs of various manage-
ment scenarios (e.g., see ch. 2) could be housed and
accessed through the clearinghouse.

One key function of a clearinghouse would be to
disseminate this information. Moreover, a clearing-
house could foster its collection and compilation,
and it could identify and address important informa-
tion gaps. External activities, such as conferences
and workshops, could support these efforts. Specia
institutes could be established to gather information
on specific materials for which information cur-
rently is not collected. “Peer matching” programs,
similar to those sponsored by EPA in the past, could
help communities identify other communities with
facilities or programs similar to those which it might
be considering.

Option 2: Education

The Federal Government also has opportunities to
improve education about MSW prevention and
materials management. This could involve not only
an information clearinghouse, but also educational
materials such as pamphlets, grade-school curricula,
and public service announcements. To sustain new
efforts in these areas, it is critical that the Nation's
children-—the next generation of consumers—be
well-informed about the entire MSW system and the
environmental implications of how the Nation uses
natural resources.

The links between the extraction of virgin re-
sources and the mounds of waste that are discarded
daily, as well as other related environmental prob-
lems, must be made more apparent to the next
generation than they are to most Americans today.
Both manufacturers and consumers need to know
how their decisions about products affect MSW
generation and management, and what opportunities
exist for making changes that lead to MSW preven-
tion or increased recycling. States and localities with
established recycling programs usually cite the
importance of education-particularly at the grade
school level—in the success of their efforts (ch. 8).

Congress could encourage Federal MSW educa-
tional efforts through a number of specific options.
For instance, EPA and the Departments of Com-
merce and Education could sponsor conferences
with industry and local and State officials to develop
educational materials, and undertake educational
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campaigns of their own. Congress also could pro-
vide funding for educational grants and programs.

The Federal Government also could promote
using household hazardous waste collection pro-
grams to educate citizens about alternatives to toxic
products. Public concern over the proper manage-
ment of household hazardous wastes (e.g., discarded
solvents, paints, batteries, and cleansers) is evident,
and special collection and management programs for
them are increasing throughout the country (ch. s).
Although such programs may be expensive and their
significance in terms of risk reduction is not known,
they are useful tools for educating the public and
manufacturers.

Public service advertising could also be used to
educate people about MSW issues. One non-
governmental example is a joint campaign by the
Environmental Defense Fund (EDF) and The Adver-
tising Council to promote recycling (13). The
campaign uses TV, radio, newspaper, and magazine
advertisements.

Option 3: Increase Federal Research

Another option available to Congress is to in-
crease Federal research funding on MSW issues for
agencies such as EPA, Nationa Institute of Stan-
dards and Technology, Forest Products L aboratory,
Bureau of Mines, and the Department of Energy.
EPA, for example, listed specific topics that merit
additional research in its Agenda for Action (57) and
is compiling a detailed list of research and devel op-
ment projects as part of a Municipa Innovative
Technology Evaluation Program (19).

Funding for Federal MSW research should ad-
dress at least three areas: 1) developing evaluation
methodologies to assess the effectiveness of preven-
tion and management programs; 2) exploring inno-
vative methods and technologies for MSW preven-
tion (e.g., developing substitutes for toxic sub-
stances, designing products to be more durable or to
generate fewer residuals); and 3) exploring innova-
tive methods and technologies to improve MSW
management (e.g., new uses for secondary materials,
enhanced degradation of MSW in landfills, im-
proved testing procedures and processing tech-
niques for residues from waste management) (see
chs. 5, 6, and 7).

IF YOU'RE NOT RECYGLING
YOU'RE THROWING IT ALL AWAY.

Please write the Environmental Defense Fund at ) Ad
257 Park Ave. South, NY, NY 10010 for a free brochure .
Photo credit Office of Technology Assessment

Advertising could be a powerful tool for motivating consum-
ers to recycle or purchase products that cause fewer
environmental problems. Manufacturers could use ads to
promote their products that are more recyclable or durable,
use more secondary maIerlaIs, or contain fewer toxic
substances.

Funding

An important concern when considering any new
Federal policy or program is how such activities will
be funded. In general, new or independent sources of
funding are desirable, rather than expecting new
programs to compete with existing ones for scarce
budget dollars. Federa revenues would be necessary
to fund many of the Federal activities that Congress
could require for MSW prevention and materials
management and that are discussed in this chapter.

Funding for planning and implementing MSW
prevention and management programs, of course,
needs to be developed by al levels of government.
Some funding mechanisms used at the State level
could be applied at the national level as well,
perhaps more effectively. Other funding options
might be more appropriate or feasible for State and
local governments, or for any level of government,

to apply.

Federal options for raising revenues are available.
These options include fees on packaging and/or
other products, user or ‘‘waste-end’ fees, and a
national income tax. Such fees, in addition to raising
funds for MSW programs, possibly could help
internalize the costs of waste generation and man-
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agement, if they are set at high enough levels. For
example, high fees might create an incentive for
manufacturers to consider the impact of the products
on the wastestream when they are designing new
products.

Fees of any sort are likely to be discriminatory,
since it is cumbersome to apply fees on all parts of
the wastestream equally. They also can be difficult
to administer, given the number of entities poten-
tially subject to the fees (e.g., manufacturers, retail-
ers, distributors, consumers). Some types of fees
may be better able to overcome these obstacles than
others.

Option 1: Product Fees

One option is to impose a fee either on the virgin
materials used in packaging and containers or on the
packages and containers themselves. Proposals have
been introduced in several States, for example, to
impose a tax on packaging and containers, with the
level of the tax varying based on whether a product
is recyclable and/or made of recycled materials (ch.
8). The product fee concept also could be applied to
products that are more toxic or less durable. In
addition, requiring products to be labeled accord-
ingly would help consumers make purchasing deci-
sions based on these considerations. The advantage
of this approach is that the fee also might affect
decisions regarding product design and manufactur-
ing.”In addition, this fee could generate significant
revenues for prevention and recycling activities,
although it is not clear whether a decrease in MSW
generation or an increase in recycling would occur
as a result.

Because packaging and containers are estimated
to account for only about 30 percent of the was-
testream by weight, this is a selective or discrimina
tory measure. However, a fee based on a specific
subset of products can be justified as consistent with
the goals of prevention and materials recovery. It can
be argued that packaging and containers are a
significant, visible, and problematic portion of the
wastestream and therefore warrant such discrimina
tory measures. A more equitable proposal is a fee on
all products that become MSW. However, this
approach would be more cumbersome to administer

because of the large number of products and
manufacturers involved.

Option 2: User or Waste-End Fee

In contrast to these “front-end” approaches, a
user or “waste-end” fee could be charged on a
weight or volume basis when MSW is sent to
management facilities. Some communities and
States already administer such fees for particular
facilities or for “problem wastes’ (e.g., tires and
batteries), and they use the fees to find research and
special management programs (ch. 8).

If awaste-end fee was applied to all MSW sent to
management facilities, and consumers were billed
directly (at household and commercia establish-
ments) by the waste haulers to recover the fees, it
could create an incentive for consumers to consider
the quantity, durability, and even toxicity of prod-
ucts. In turn, changes in consumer decisions could
pressure manufacturers to address the potential for
MSW prevention when products are designed and
manufactured. Moreover, if the administering gov-
ernment wished to promote one management method
over others, it could alter the fees as necessary. It is
not known how large user fees would have to be to
accomplish these goals. Furthermore, given that the
amount needed to promote a particular method is
likely to vary locally, such an approach is likely to
be most feasible at the local level.

Concerns have been raised that user fees could
lead to illegal disposal by consumers or haulers.
However, some evidence exists that consumers will
respond to increased waste disposal charges by
changing their purchasing decisions and, for exam-
ple, recycling more MSW (39). A key to making user
fees effective is to make them part of a comprehen-
sive approach that includes available alternatives
(e.g., ways to reduce generation or to recycle) and
adequate information about the rationale for the fees.

Option 3: National Income Tax

Another possible option would be to establish a
special income tax paid by all citizens. Although an
income tax may not be politically feasible, even at a
low rate it could raise significant revenues. For
example, over $300 million would be raised annu-

18The specific rate per ton for this or any similar fee could be based on the level of funding needed to support various activities. OTA makes no

judgment in this report on what funding level would be needed.
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aly if the rate charged was $1 per person for an
individual or family with an adjusted gross income
of less than $25,000 and $2 per person for higher
incomes. This option is equitable because every
person produces garbage. Distributing these tax
revenues to various MSW programs also could be
justified by potential future reductions in manage-
ment costs to the public and an improved environ-
ment, Moreover, this system would be administrat-
ively simple to implement. While it could be
referred to as a waste generation fee, rather than a
tax, one disadvantage is that it could be viewed as
setting an unwanted precedent for establishing taxes
linked to specific issues.

Specific MSW Program Options
Waste Prevention

Reducing the amount or toxicity of MSW is a
preventive action, and thus it has a fundamentally
different function from waste management.” Re-
ducing MSW generation and toxicity offers many
potential benefits-fewer environmental problems
with waste management, lower waste management
costs, increased conservation and efficient use of
resources (including materials, energy, and land
associated with waste generation and management),
and increased public confidence in government
MSW policies and in industry.

Several obstacles have precluded substantive
waste prevention efforts to date. Some of these are
cultural or economic (i.e., market-driven). For exam-
ple, one deterrent is that manufacturers have little
incentive to consider the problems or costs of MSW
disposal when they design and make a product
because most products do not_become waste. yntil
long after Ieav!ong afactory.zots' ey, fRvidla
consumers currently have little economic incentive
to consider the implications of their purchasing and
consumption patterns.”

Another consideration is that reducing MSW
generation is inconsistent with America' s demand

for convenience and disposable products and, for
that matter, for al types of products (box [-A).
Containers and packaging, which are mentioned
frequently as potential targets for waste prevention
efforts, are alarge and visible part of MS W, but they
serve many functions (e.g., sanitation, theft preven-
tion, public safety, weight reduction, customer
appeal) that must be considered.

The likelihood that production and consumption
patterns will change hinges on behavioral and
cultural attitudes, as well as economic considera-
tions, and thusit is difficult to estimate whether and
when prevention, particularly in terms of quantity,
might have a significant effect on MSW. Also, since
there is no standardized way of defining and
measuring prevention, it can be difficult to know
when it has occurred.

Prevention and recycling efforts can sometimes
work at cross purposes. For example, multi-
component “barrier” plastic bottles (i.e., bottles
made of several layers and types of plastics) are now
being used for products such as ketchup and syrup.
Although this design reduces the weight of waste
generated, glass bottles can be more readily recy-
cled. The new plastic bottles are complex mixtures
and can only be recycled into items such as lumber
substitutes, and few facilities exist to do such
recycling.

Another constraint is that State and local officials,
the traditional decisionmakers for MSW manage-
ment, can do little to influence manufacturing
decisions or consumer buying patterns. Most prod-
ucts are marketed in more than one State, and
officials cannot easily mandate changes in products
that flow in interstate commerce. In addition,
manufacturers that market products in more than one
State can face severe difficulties if they have to meet
varying State and local requirements on products
and packaging.

19The precedent for prevention efforts exists with hazardous wastes (48,50,52). Although MSW probably is not as great an overall threat to human
health and the environment, the Nation has an opportunity to shift its thinking toward a more preventive mode for MSW as well.

20This is different from the situation with industrial wastes, especially hazardous wastes, produced al a manufacturing plant itself. In that case, the
waste comes directly from production processes and disposat costs can be linked directly to the processes. Productsand materials only become MSW,

however, after they have been used for some purpose.

21Thjs iS in pany because Wrote management costs often are paid cither through municipal taxes that cover many services or by institutions and
businesses, not by individuals. Even if costs rise, there is no assurance that they will reach a sufficiently high level to cause changes in consumption

patterns.
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Strong Federa actions, however, might overcome
the various obstacles to MSW prevention, change
general perceptions about its feasibility, and ensure
that attention is not focused solely on developing
management capacity. Possible options for Federal
efforts can be grouped into four categories:

+ establish goals for quantity and toxicity reduc-
tion, and give prevention high priority within
EPA and other Federal agencies;

+ provide economic incentives (e.g., grants, awards,
procurement);

+ improve information flow to the public and
manufacturers (e.g., labeling, waste audits,
research, clearinghouse); and

« ban specific products or substances.

In addition, other critical activities include edu-
cating manufacturers and consumers about preven-
tion possibilities (see “Improving the Flow of
Information’ above) and deciding whether to use
product fees to promote prevention (see “Product
Fees’ above).

Option 1. Develop National Goals and Assure
Them High Priority

Option 1A: Goals to Reduce Quantity of MSW

Congress could set incremental goals to reduce
the quantity of MSW generated and thus help focus
attention on the potential offered by prevention. One
reasonable goal would be to attempt to offset
estimated future increases in MSW generation. For
example, because MSW generation is increasing by
about 1 percent annually (box |-A), an initial
prevention goal might be 1 percent per year.” Such
a goal symbolizes a long-term commitment, yet it
should not prove disruptive to the economy or
consumers. If this could be achieved, the volume of
MSW generated would remain constant and local
officials would have to manage the same amount of
MSW as they do now. A more ambitious goal could
be set to lower the actual amount of MS W generated.

Setting any goal raises severa problems, how-
ever.”First, how would quantity reduction be
measured on a national basis? Given the range of
uncertainty in estimates about MSW generation (ch.
3), any change on the order of afew percent would
be overwhelmed by estimating errors, and it would
not be clear whether a real change had occurred.”
Second, even if quantity reduction (and associated
savings in waste management costs) could be
measured, it would still be difficult to resolve all
potential trade-offs, particularly to quantify other
potential benefits (e.g., using less materials and
energy) and costs (e.g., effects on GNP and conven-
ience) offered by prevention and to assess the
performance and effects of new or alternative
products. Quantity reduction also has to be evaluated
in terms of its effects on MSW toxicity; for example,
using cadmium-coated bolts to reduce corrosion
might make bolts more durable and reduce waste,
but it also can increase potential toxicity when the
products are discarded in MSW.

Option 1B: Goals to Reduce Toxicity of MSW

If toxic substances in MSW that pose risks to the
public and the environment could be identified and
then eliminated from products and materials that
become MSW, then recycling, incineration, and
landfilling facilities would be safer and conceivably
easier to site and operate.* This might even abate
the need for quantity reduction. In addition, manu-
facturers might lower their own costs by reducing
their use of toxic chemicals in production. Examples
reviewed by OTA demonstrate that reducing the
amount of toxic substances in some products is
technically feasible and is actually occurring, at least
on alimited basis (ch. 4).

Many toxic elements serve important functions in
products (e.g., cadmium as a heat stabilizer in some
plastics). However, it is sometimes possible to
identify more benign substitutes (e.g., to replace
metal-based inks or synthetic organic pesticides)
that are not prohibitively expensive. ldentifying

22Thjs figure is an €xample of a goal, not an indication of how much prevention is possible.

23These problems also are associated with setting goals for any management method (e.g., see “Recycling” below).

24The same MGt be true fOr the estimate that per-capita generation is increasing by about 1 percent annually, because it is based on a model of how
materials flow through society (ch. 3). In both cases, standardized methods have not been developed for measuring changes based on actual generation

and collection.

251y iSimpontant to note, however, that some environmental problems associated with MSW management have litdetodo with toxic substances in
products. For example, methane emissions and acidic leachate are both generated from the natural decomposition of organic materialsin MSW (e.g.,
yard wastes, paper). In addition, small industrial and commercial generators of hazardous wastes can legal I ytispose of them along with ordinary MSW.
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targets for toxicity reduction effortsinvolves distin-
guishing substances of concern, particular products
containing the substances, and likely reductions in
toxicity. Thousands of products become MSW,
however, and it is difficult to trace the lifecycle—
from design to discard-of substances or their
potential substitutes in these products. In many
cases, proprietary considerations constrain public
evaluations of substitute substances (e.g., a substi-
tute for mercury and cadmium in household batter-
ies). Requiring industry to conduct waste audits
might help alleviate these problems.”

As an initial goal, Congress could require EPA to
identify those metals and organic chemicals likely to
contribute significantly to the risks associated with
MSW management. EPA could then be required to
study_a given number of those substances each
year.” For each substance, EPA could evaluate
product sources, technical feasibility of elimination
or of substitution with benign substances, effects on
potential risks, economic and social costs to indus-
tries and consumers, and incentives and/or regula-
tory initiatives likely to be effective in achieving
reduction. This would be similar to EPA’s current
efforts on lead and cadmium (16,57).

Option 1C: Assure High Priority for
MSW Prevention in Federal Agencies

Federal efforts to promote prevention are most
likely to succeed if they have high visibility and
support, particularly at EPA. Congress could direct
EPA to give high priority to MSW prevention
efforts. For example, Congress aready is consider-
ing establishing a high-level EPA office for waste
minimization. * This office could devote some
resources to MSW prevention efforts (e.g., provid-
ing grants and awards, establishing an information
clearinghouse, analyzing effects of new regulations
on the potential for prevention). These efforts are
unlikely to entail major costs to the Federal Gover-
nment. Furthermore, authorizing such spending by
EPA would send a signal about the seriousness of
Federal efforts.

Photo credit: Office of Technology Assessment

Some products can be redesigned to contain fewer or none
of the substances that pose risks when the products are
discarded as MSW. Manufacturers have reduced the level
of mercury in these household batteries by using other
substances, but evaluating how much toxicity reduction
has been achieved is difficult because information about
the substitutes is proprietary.

Congress aso could require all Federal agencies
to establish an *MSW prevention officer” position.
The responsihilities of this position could include
promoting prevention, reviewing agency activities
with respect to impacts on MSW generation, and
coordinating efforts with EPA. The position could
also be given similar responsibilities with respect to
procurement and recycling, athough this might
draw some attention and resources away from
prevention efforts.

Option 2: Provide Economic and
Other Incentives

Option 2A: Grant Fund

Congress could provide direct economic assis-
tance to projects designed to promote MSW preven-
tion. For example, it could establish a grant fund,
financed by one of the finding mechanisms dis-

26Waste audits, conducted during the design of a product, identify potential byproducts and impacts Of production and use of the product on the waste

stream and the environment.

27} has Proven difficult for EPA t. identify toxic substances in asystematic way for regulation. Alternative approaches that would shift the burden
of proof to manufacturers could be considered. For example, manufacturers could be required to conduct waste audits and evaluate the effect of using

a given substance on human health and the environment.

28EPA established an Office of Pollution Prevention. but the primary focus of the office has&n on hazardous wastes; in addition, it does not have

agency-wide visihility.
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cussed above. A grant program could be adminis-
tered by EPA, an interagency task force, or a national
commission. Whatever group administers such a
program, it could select projects, review project
performance, provide public accountability of the
results, disseminate results, and prepare an annual
report to Congress.

Activities that might be eligible for grants could
include: 1) industrial research and development
projects; 2) capital investments to modify manufac-
turing plants to produce products that create less
MSW or have fewer toxic substances; 3) outreach
programs to educate consumers about their role in
MSW generation and prevention; 4) research proj-
ects on removing institutional and socia obstacles to
prevention; and 5) innovative ideas for use by
nonmanufacturing businesses (e.g., retalers, service
providers, advertising or marketing companies).

Option 2B: High-Visibility Awards

To focus national attention on MSW prevention
and provide incentives for its practice, Congress
could authorize annual awards for noteworthy pre-
vention accomplishments. These could be Presiden-
tial awards, similar to the Malcolm Baldridge
National Quality Awards (Public Law 100-107)
established by Congress to motivate American
industries to increase their competitiveness through
improved product quality. Alternatively, an awards
program could be developed and administered by
EPA, the Department of Commerce, or a national
commission. The range of possible recipients is
broad: manufacturers, individual researchers, non-
profit and public interest groups, marketing compa-
nies, and government agencies.

Option 2C: Federal Procurement

Federal procurement programs exist to purchase
products made from some secondary materials,
allowing prices that are slightly higher than those for
products made from virgin materias (ch. 5). These
programs could be extended to products that gener-
ate lessMSW or are less toxic, such as water-based
inks. Congress could explicitly require Federal
agencies not to discriminate against such products
(except where they are not available or do not meet
critical technical specifications) and authorize a
5-t0-10 percent price preference for such products,

a level similar to those in State procurement
programs for recycled goods.

The major benefits of such a program would be to:
1) strengthen the leadership role of the Federal
Government; and 2) provide an initial market for
these products, which could help reduce financial
risks faced by manufacturers if they attempt to
change product design or composition, or risks faced
by service providers trying to change some aspect of
how they do business. As with any procurement
programs, two important drawbacks exist: defining
exactly what products qualify for preferential treat-
ment, and inducing Federal agencies to actualy
make such purchases.

Option 3: Improve Information Flow

Option 3A: Develop Labeling With Prevention
information

Labels often are used to convey key information
or ideas about products and influence purchase
decisions (e.g., “no cholesterol’ and ‘‘no caffeine’
labels on many food products). One option is to
authorize the use of a special logo on products that
are considered to benefit the environment or help
resolve waste management problems. In West Ger-
many, for example, the Federal Environmental
Agency has given “Environmental Angel” awards
to companies for such products (figure 1-5). The
angel logo can then be used by the companies to
market the product. Canada is instituting a special
label for products that are recycled, recyclable,
biodegradable, energy conserving, or free of ozone-
depleting substances (1 1), and similar systems are
being considered in Norway and Japan (62). Simi-
larly, labeling on “reduced waste” products could
be used in the United States by manufacturers to gain
advantages in the marketplace, by retailers to
implement marketing efforts, by procurement of-
fices to determine product preferences, and by
consumers to guide purchasing decisions.

Another idea is to use the ratio between the
amount of MSW ultimately generated and the
amount of useful product (53). Other ratios conceiv-
able y could be developed to address toxicity, durabil-
ity, repairability, and reuse. The information could
be coded by color, symbol, or numerical ranking, as
long as the system was easily understood. However,
the information needed to make these judgments



Chapter |—Findings and Policy Options « 25

(e.g., volume, durability, toxicity, or repairability
and reusability) is complex and often unavailable.

Congress has several options to address the
labeling issue. One approach might be to mandate
establishment of design institutes or product review
boards, or direct Federal agencies (e.g., EPA,
Consumer Products Safety Commission, National
Institute of Standards and Technology) to begin
developing technically sound methods to rate prod-
ucts on MSW-related criteria,

Alternatively, a commission or advisory panel
could be appointed to study and make recommenda-
tions regarding labeling programs. To ensure that the
recommendations are turned into actions, Congress
could give the commission a blue-ribbon status and
require the EPA Administrator and Secretary of
Commerce to review and implement the recommen-
dations, unless they could demonstrate sufficient
reason for not doing so. The commission could
assess standardized ways of defining and measuring
prevention, types of labels, criteria for labels,
categories of products to target, how to determine
success (in terms of actual toxicity or quantity
reduction), past labeling efforts, educational oppor-
tunities, social and economic costs of labeling and
prevention, and how to address imported products
(e.q., legd or trade agreement limitations to labeling
requirements on imports; whether data on toxicity
could be required).

Option 3B: Data on MSW Generation

Federal prevention efforts will need accurate and
up-to-date information on many aspects of MSW,
including the quantity or toxicity of specific prod-
ucts; the impacts of new products and social trends
on MSW generation; and the generation of MSW by
different sectors (i.e., residential, commercial, insti-
tutional). This type of information would be useful
for MSW management programs, as well. Congress
could direct EPA to establish an ongoing program to
conduct specific studies on MSW generation and
potential prevention targets, for example, these
studies could address:

. the quantity and toxicity of MSW generated by
residents and commercia and institutional
establishments, especially in terms of different
products;

Figure 1-5--The “Environmental Angel” Logo

Yur ne®
Y Umwenze\¢

SOURCE: Deutsches Institut fur Gutesicherung und Kennzeichnung,
“Verzeichnis der Produkte und Zeichenanwender sowie der
jeweiligen Produktanforderungen” (Bonn: June 1988).

+ e effects of educational efforts (e.g., measur-
ing how consumers change their habits when
prevention goals are clearly articulated);

« future changes in MSW generation patterns at
the community level to gain an understanding
of how prevention might help local MSW
management; and

« targets for prevention efforts, in terms of both
guantity and toxicity, and the potential costs
and benefits of such efforts.

Industry also could provide important informa-
tion, particularly about toxic substances. Industries
could be called on to perform waste audits or draw
up nonbinding plans that identify potentially toxic
substances in products, explore the feasibility of
reducing these substances, and estimate the costs
involved.

Option 4: Banning Specific Products
and Substances

A more prescriptive approach to MSW prevention
would be to ban products and substances that are
considered undesirable.” Fast food packaging, some

29The usc of taxes or depositsto help improve the management Of such products and substances is discussed in “Recycling.’
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PhOtO credit office of Technnolgy Assessment

Several communities and States have passed legislation

that would ban the use of some plastic materials, such as

the polystyrene used in these plates and cups, or require
the use of biodegradable materials.

plastic products (e.g., grocery bags, foam polysty-
rene cups), and packaging in general are lightning
rods for public attention and certain types have
already been banned in some communities. These
bans have strong symbolic value, and the threat of a
ban can motivate private sector action to change the
composition of particular products (e.g., chlorofluoro-
carbons in polystyrene foam containers).

Bans generally focus on a small portion of MSW.
One study found that paper and plastic fast food
packaging currently comprises about 0.3 percent by
volume of the material excavated at severa landfills;
disposable diapers (which are part plastic and part
paper) comprise about 1.5 percent (37,38). Even so,
this still could be useful in achieving any incre-
mental goal for quantity reduction. However, it often
is not clear whether the replacements for banned
products are better in terms of reducing quantity or
toxicity or of using fewer natural resources during
manufacturing (chs. 4 and 5).

Bans or regulations on using specific substances
in products that become MSW may have more merit
if substitutes can be found that reduce toxicity.
Congress could require EPA to identify additional
substances of concern and assess the effects of

banning or regulating these substances pursuant to
its existing authority under the Toxic Substances
Control Act (TSCA).

Recycling

The current level of MSW recycling in the
United Statesislow, about 10 percent. Although
it is difficult to say how much recycling is
possible, most people agree that recycling can be
increased. Substituting recycled or “secondary”
materials for virgin materials conserves natural
resources. It sometimes results in varying amounts
of energy savings, depending on the product and
material involved (ch. 5).

From a national perspective, recycling is attrac-
tive and deserves precedence over incineration and
landfilling because it can contribute to national goals
such as energy and materials conservation. From a
local perspective, recycling is attractive because of
its potential to divert at least some materials from
landfills or incinerators, which helps conserve avail-
able capacity; it also can reduce waste management
costs and reduce risks to human health and the
environment in some cases.

The materials management aspect of the MSW
policy suggested in this report provides a framework
for considering these benefits and recognizing the
material resources contained in MSW. OTA has
identified certain constraints to the collection, proc-
essing, and manufacturing of secondary materials
that could be reduced by government intervention
(see, for example, box 1-E and ch. 5). Many State
and local governments and businesses already are
addressing some of these limitations. Many of these
efforts have been successful, particularly those
related to collection (chs. 5 and 9), but the actual rate
of increase in recycling at the national level has not
been determined.

EPA is promoting an initial national recycling and
prevention goal of 25 percent by the year 1992.
Some cities already appear to be recycling more than
this (ch. 8), and proponents suggest that much higher
rates are possible (5,23).” It is safe to say that more

30A recent report identified 15 communities, both large and small, that recycled more than 25 percent of their waste (23). However, while it islikely
that these communities are recycling large amounts of their MSW, the estimates in many cases include more than MSW (e.g., construction debris, wood
chips), as defined here. For example, Islip, New Y ork (the city infamous for the Mobro garbage barge), is estimated to have a recovery rate of 32 percent.
When construction debris is deleted, the estimate drops to 25 percent. This points out, once again, the problems involved in defining MSW and in

calculating and comparing overall recycling rates.
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Box |-E-General Market Factors

Recycling---despite its promise as an important element in an MSW prevention and management
strategy-has two important caveats that policymakers should consider. First, policymakers should be aware of the
distinction between supply- and demand-limited materials. Second, they should be aware that market prices for
secondary materials can fluctuate dramatically.

In addressing the first issue, Federal activities should be flexible to distinguish between materials that are not
being recycled at a high level because they are either supply-limited (i.e., are not collected in sufficient amounts or
are too highly contaminated for current manufacturing processes) or demand-limited (i.e., buyers are relatively
scarce even though supplies may be available). This distinction matters from a Federa perspective because some
options may be ineffective if applied indiscriminately to all types of materias. The distinction generaly is not as
important to the private sector because from that perspective the market sets the prices required to bring forth needed
supplies. The market does not assure that all sources of supply are being tapped, however. In this case, for example,
a valuable source of supply of raw materials exists in MSW, but the potential supplier (i.e., waste generator) is not
always aware of the value of those materials.

These distinctions also are time-dependent. Markets are constantly in flux, and a material now in short supply
could be in oversupply at a later date. Materialsin MSW considered as supply-limited in 1989 include old corrugated
containers, office papers, single-resin plastics, glass, tin cans, and aluminum. Demand-limited materials include old
newspapers, mixed papers, mixed plastics, used oil, tires, compost, and ferrous scrap other than tin cans.

Second, the 1988-89 market environment has some materials priced at or near their peak levels. Given the
history of fluctuation in most materials markets (ch. 5), recycling decisions should not be made only on the basis
of current prices. Of course, markets will aways exist for most materials. The question is: where will contractions
in the system occur when demand declines' ? The existing private infrastructure has substantially increased collection
rates for many materials (e.g., aluminum, glass, and paper). However, increased municipa collection of MSW
provides a supply of materials that is not sensitive to demand. In some cases, these materials will be made available
even a negative prices because municipalities can afford to pay manufacturers to take collected materials as long
as the fee is less than disposal would cost. Asa result, private sector suppliers are likely to be less competitive and
to congtitute ‘marginal’ supply sources during times of declining demand to a wider extent than ever before. Efforts
to manipulate markets, therefore, must consider potential effects on employment and wx revenue generated by

private sector suppliers.

efforts are necessary to reach that goal nationally.
Although such a goal is a useful target, it does not
appear to be based on a quantitative evaluation of
market potential. The actual amount that recycling
can be increased on a national level is not easily
predicted, nor is such a prediction particularly
worthwhile given the dynamic nature of materials
markets.

Translating any specific national goal for recy-
cling into action requires a close look at recycling
rates for each material component of MSW. Rather
than setting percentage targets for the amount of
material that should be recycled, it may be more
realistic to set targets for progress (e.g., surpassing
historical rates of increase in recycling of a given
material). Target rates of progress could be set for
each material based on economic conditions and
relevant technical factors; box 1-F indicates, on a

gualitative basis, where market expansion appears
particularly promising.

Regardless of the manner in which targets are set,
it is important that flexibility be maintained to
allow recycling programs to be designed for local
conditions. In general, markets for secondary mate-
rials fluctuate considerably over time, often rapidly
(ch. 5). The ability to sustain marketing of
collected materials at high levels cannot always
be assured. The dynamic nature of marketsis a
key factor affecting the reliability of recycling as
an M SW management alternative.

This conclusion has important implications. If
many communities around the country decide at
roughly the same time to collect secondary materias
and market them to reprocessors and manufacturers,
prices for those materials may drop and some
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Box I-F-Markets for Recycled Materials

About 10 percent of MSW was recycled in 1986
(15). Although this figure may seem small, it masks
considerable activity in the recycling arena. In fact,
higher recycling rates have been reported for particular
materials (figure 1-6). For most materials, many
opportunities exist to increase materials recovery from
MSW, both in the short and longer terms. The state of
the economy, both nationally and globally, will play a
large role in determining whether these opportunities
will be realized.

Recycling is the management aternative that tradi-
tionally goes the farthest beyond the Federal Govern-
ment’s purview. Carefully talored policy options may
help stimulate these markets, but blanket policies that
address all materials equally may be ineffective and,
even worse, wasteful.

Aluminum constitutes only 1 percent of MSW, but
it has a recycling rate of at least 25 percent. Aluminum
cans are recycled at a 55 percent rate. The technology
and economic incentives exist to enable a significant
increase in this recovery rate. The major barrier is the
inadequacy of the collection process.

Paper and paperboard, comprising 41 percent of
wtar discards, are recovered from MSW at a rate of at
east 22 percent. Some short-term opportunities exist
'0 increase this rate, particularly for tissue, newsprint,
ind linerboard, but technical and capacity barriers may
lelay more dramatic increases.

Glass, mostly containers, accounts for about 8

perr\nnt of MSW and ic racoverad at a rate of at laact
TOONI O MiSW anc 1s recevereC at a rate of at :east

|0 percent. The glass industry is actively expanding

wanaccina cananity far nnct.cancuimar alace (bnawn ac
AOCCHEITIE Capality 10T pOSi=CONSUINCT g1as5 \RiOwh as

;ullet), which in many cases can reduce the cost of
producing glass containers. Technically, when colors
ire separated, 100 percent cullet can be used in making
Iew containers, considerably more than the current
ndustry average of 25 percent (which includes indus-
rial scrap).

Iron and steel account for about 7 percent of MSW
end are recovered at arate of at least 4 percent. Some
otential exists for increased recycling of steel cans,
which account for about one-third of ferrous scrap.
IRecent increases in detinning capacity will improve
the recycling rate for “tin” food cans, and mgjor stee!

mills are gearing up to increase consumption of

thimetal (steel and aluminum) beverage cans. Recovery
of other ferrous scrap is not likely to expand signifi-
cantly, because supply from other sources is abundant
aand growth in demand is limited.

Plastics, which makeup about 7 percent by weight
of MSW, have the lowest recovery rate among MSW
components--only about 1 percent. Recycling of
post-consumer plastics is in its infancy, with most
efforts focused on two resins (PET and HDPE).
However, considerable market potential exists for
increased recycling of these and other resins. The
plastics industry also is making efforts to develop
recycling collection/processing systems.

Yard and food waste is an important part-about
one-fourth-of MSW, but only negligible amounts of
this material are recycled. However, comporting has
been receiving considerable attention over the past
year, and a number of localities are considering it as an
alternative to incineration or landfilling of these
materials. Marketability will be determined largely by
the quality of compost.

Figure 1-6--MSW Recycling Rates: Franklin v.
Industry Estimates
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SOURCE: American Paper Institute, 1987Annual StatitisticalSumrnaty,
Waste Paper Utilization (New York, NY: June 1988); K.
Copperthite, U.S. Department of Commerce, personal
communication, 1989; Franklin Associates, Ltd., Character-
ization of Municipal Solid Waste in the United States, 1960
to 2000 (U[pdate 1988), final report, prepared for the U.S.
Environmental Protection Agency (Prairie Village, KS: March
1988); B. Meyer, Aluminum Association, personal communi-
cation, 1989; K. Smalberg, Steel Can Recycling Institute,
personal communication, 1989; Society of the Plastics
Industry, personal communication, 1988.
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communities may be unable to market the materials
they collect. In these cases, communities may have
to pay an additional cost to landfill or incinerate the
materials, pay reprocessors or manufacturers to take
the materials, or store the materials temporarily.

Within this context, opportunities for government
intervention to stimulate recycling exist in the
following aress:

« information and education (e.g., clearinghouses,
technical assistance, advertising, awards);

« research and development (e.g., grants, loans);

+ development of standardized definitions, test-
ing procedures, and labeling systems,

+ development of health and environmental regu-
lations for recycling facilities;

« market development (e.g., procurement pro-
grams, direct subsidies to industries to use
secondary materials, local economic develop-
ment, export markets);

« feesand pricing policies (e.g., changing prices
and subsidies for other management methods,
product charges); and

« regulatory actions (e.g., requiring secondary
materials recovery, banning materials from
landfills, national deposit legidation).

Although some of these actions may be most
appropriately addressed by a particular level of
government, many can be addressed at all levels—
Federal, State, and local. Specific options within
each of these areas are discussed below.

Option 1: Increase I nformation and Education

Information is critical to increase the ability of
consumers and businesses to make decisions regard-
ing recycling and recycled products. Currently, the
Federal Government (through the Departments of
Commerce, Interior, and Agriculture) publishes
detailed information regarding production, con-
sumption, and prices on many virgin materials,
including aluminum, steel, and wood products.
However, similar information for many secondary
materials is difficult to obtain, particularly historical
information.

Option 1A: Improve Collection and
Dissemination of Information

Congress could require Federal agencies (includ-
ing the Department of Commerce, under existing

RCRA authorities) to increase the collection and
analysis of data on consumption, production, and
prices of materials recoverable from MSW. These
data are available from industries in most cases. This
option, then, would only entail expanding the
coverage of current data series and would not require
new programs, although it might require additional
funding. The information could be published in
monthly and annual reports, which could be dissem-
inated through a clearinghouse. Interagency work-
ing groups could be formed to identify new informa-
tion needs and delegate data collection responsibili-
ties.

Option 1B: Increase Education

Educational programs can raise environmental
consciousness and help consumers identify materi-
als that can be reclaimed from their trash cans, as
well as increase awareness of how materials are used
in society. Programs aimed at elementary schools
can provide long-term benefits by instilling the ideas
of materials and energy conservation in young
people. Education is primarily a local and State
function, but the Federal Government could assist in
several ways. For example, Congress could direct
EPA to renew public outreach programs or specify
that some portion of any grants to States be given to
communities for education programs. Education
also can be achieved through information provided
on product labels.

Option 1C: Awards for Product Design
and Labeling

Another information incentive would be to give
awards or grants for innovative product design (e.g.,
designing existing and new products to be recycla-
ble, as advocated by some public interest and
environmental groups), new recycling technologies,
and labeling systems. EPA or the Department of
Commerce could develop guidelines on how to
evaluate products for awards and projects for grants.

Option 2: Research and Development

Many industries, including paper, glass, alumi-
num, steel, and, more recently, plastics, undertake
research to enhance reprocessing capabilities, yet
technologies still do not exist to adequately reproc-
ess some materials, such as non-color-sorted glass
(ch. 5). Technological limits also inhibit some
secondary materials manufacturing processes (e.g.,
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waste paper de-inking), and could benefit from
additional research. Although some improvements
are occurring (e.g., for recycling of polystyrene),
technical refinements and capacity expansion take
time and money. Furthermore, information devel-
oped by industry is often propriety, thereby
limiting the spread of innovation. Private industry
rarely researches product design with recycling as a
criterion, although this also is changing. For exam-
ple, the Society of Packaging and Handling Engi-
neers is preparing a list of simple criteria to help
packaging manufacturers consider environmental
effects when they make decisions about materials
and containers for products (43).

Government-sponsored research on improvements
in reprocessing and manufacturing, as well as design
for recycling, could help quicken the pace of
technological innovation in this area. In the past, the
Department of Commerce, the National Forest
Products Lab, and the Bureau of Mines have
conducted research on secondary materials. For
example, the National Forest Products Lab is testing
new methods to remove contaminants from waste

paper.

Congress could encourage new research and
development by providing incentives such as tax
exempt bonds, low-interest loans, loan guarantees,
research grants, and tax credits and exemptions.
Low-interest loans and loan guarantees have severa
advantages: they do not require an immediate
Federal revenue source and they are relatively easy
to administer. Research grants require additional
expenditures, but they are a traditional means of
stimulating new research. Congress, for example,
could establish research grant programs at EPA or
the National Science Foundation. Some grants could
be given to public institutions, particularly where the
proprietary nature of industrial research limits ex-
pansion of recycling capacity. Or, perhaps, joint
ventures between national |aboratories and industry
could be sponsored.

In contrast, tax credits and exemptions can result
in lost Federal revenues and, more important,
generally have not been proven to be effective (chs.
5 and 8). Most Federal tax credits employed in the
past have been too small (10 to 15 percent) and State
tax credits affect too small of a base (because State

tax rates are relatively low) to have a significant
financial impact on business decisionmaking.

Option 3: Standardized Definitions, Labeling,
and Avoided Cost Calculations

The absence of a standardized language for
recycling and recycled products hinders communi-
cation and understanding among consumers, re-
processors, manufacturers, and communities. The
Federal Government has opportunities to clarify
several of these hindrances by providing leadership
in the areas of definitions and testing procedures,
labeling, and avoided cost calculations.

Option 3A: Standardize Definitions and Testing
Procedures

Standardized definitions and reporting methods
for determining ‘‘recycled content’ and “recycla-
bility,” along with standardized procedures to test
the performance of secondary materials, would help
consumers and manufacturers make decisions about
secondary products and materials. Congress could
instruct EPA or the National Institute of Standards
and Technology to develop standardized definitions
and procedures, or to use industry standards such as
those being established by the American Society of
Testing Materials or the National Recycling Coali-
tion (e.g., ref. 14). In either case, the information
could be disseminated through an information clear-
inghouse.

Option 3B: Standardize Guidelines for Labeling

Standardized labeling guidelines could be devel-
oped to provide information about recyclability and
materials content on product labels. Standardized
labeling could help transfer meaningful, consistent
information to consumers and, in conjunction with
education programs, enhance the recognition of
recycled and recyclable products. Currently, most
products are not labeled to denote secondary materi-
als content or recyclability, although the Society of
the Plastics Industry has established a voluntary
labeling program to identify the specific resins from
which plastic containers are made. Some manufac-
turers are using the recyclability issue as a marketing
tool; standardization could help ensure that consum-
ers receive accurate information. Labels also could
be used to denote non-recyclability.
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Congress could require EPA or other Federa
agencies to begin developing guidelines for stan-
dardized labeling of different products. Because the
development of any labeling program islikely to be
extremely complicated, as discussed above for
prevention, Congress could commission an in-depth
study of the entire labeling concept and consider
legidlative initiatives after receiving the report. To
ensure that U.S. industries are not unfairly disadvan-
taged, Congress could extend |abeling requirements
to imported products.

Option 3C: Sandardize Avoided Cost
Calculations

The collection of secondary materials can be
encouraged by providing collectors with a portion of
the net savings (if any) that result from not incurring
the cost of incineration or landfilling. This savings
is known as avoided cost. ”*When the collector is
a community, the community retains the savings
because its overall disposal costs are lowered, which
provides an incentive for recycling. The main
problem with implementing the avoided cost con-
cept widely is the absence of an accepted calculation
procedure, which makes it hard to evaluate compet-
ing claims about the costs of different waste
management scenarios.

Several methods to calculate avoided costs have
been suggested (4,8,34). Congress could direct EPA
to develop a standardized procedure to ensure that
appropriate “avoided costs’ were used by all. The
calculation could include parameters such as current
landfill costs, trash collection and transfer costs,
environmental costs of collection and disposal, the
opportunity cost associated with tying up land as a
landfill, and the discounted capital cost of develop-
ing a new landfill (i.e., when recycling occurs and
conserves landfill capacity, a savings arises as the
cash outlay required to construct a new landfill is
pushed further out into the future). The avoided cost
has to be compared with costs for collecting and
processing secondary materials, al of which will
change as market conditions vary.

Option 4: Regulations for Recycling Facilities

Manufacturing processes that use secondary ma-
terials generate various residuals such as air emis-

sions, wastewater discharges, and solid waste sludges
(ch. 5). Many of these processes are regulated to
some extent. For some, however, such as facilities
that process commingled recyclable, specific regu-
lations and acceptable practices have not been
developed. At the same time, other regulatory
activities, particularly those concerning certain haz-
ardous wastes, have disrupted the recycling system.
Both of these issues are appropriate for considera-
tion at the Federal level.

Option 4A: Ensure Adequate Regulation of
Recycling Facilities

Air emissions, solid wastes, and other residues
from recycling facilities (including ones for com-
porting) should be regulated to ensure that they do
not threaten human health and the environment, just
as other management facilities or manufacturing
processes are regulated. Congress could require EPA
to ensure that regulations (i.e., standards for design,
operation, and residuals management; permitting
and reporting procedures) extend to al recycling
facilities, including those that initially process
secondary materials. Such regulations would be an
important component of a comprehensive Federa
MSW policy, and OTA’s suggested management
approach is based on the assumption that all
management methods are designed to ensure ade-
guate protection for human health and the environ-
ment. Failure to ensure adequate regulation for
recycling facilities could create expensive problems
in the future and increase the level of uncertainty
regarding the potential for recycling.

Option 4B: Resolve Conflicts With Hazardous
Waste Regulations

Regulations regarding the management of hazard-
ous substances (e.g., lead in batteries and PCBs in
washing machines, refrigerators, and other appli-
ances) have caused some recyclers to stop accepting
these products because of fears about liability and
because of increased costs of complying with the
regulations (ch. 5). In some cases, this leads to
improper disposal of the products. This illustrates
the need for careful consideration of the effects of
hazardous waste and other regulations on recycling.
Congress could direct EPA to clarify current regula-

31 The use of an avoided cost calculation involves the explicit comparison of the economic value of materials and energy with the cost of land disposal;

these cost comparisons will change over time.
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tions regarding the recycling of products known to
contain hazardous materials, and to identify other
products that might cause similar problems in the
future (e.g., sodium azide in automobile air bags).
EPA could begin developing guidelines for the
proper handling of these kinds of products before
any regulations take effect, to avoid disruptions in
the recycling chain. EPA also could analyze the
effect of developing regulations to restrict the use of
certain materials in the manufacture of products
when they pose similar problems.

Option 5: Market Development

Obviously, it serves no purpose to collect materi-
als for which there is little or no demand (e.g., mixed
plastics and mixed paper), Successful government
intervention in commodity markets is difficult
because of the many complex factors affecting
supply and demand. Nevertheless, Several options
are available to the Federal Government to help
directly develop markets. expanded procurement,
direct subsidies, economic development initiatives,
and building export markets. (Options 6 and 7
discuss additional ways that the Federal Gover-
nment can affect markets.)

Option 5A: Procurement Programs

One of the most direct government approach to
create new and expanded marketsisto buy recycled
products. This could be significant, because local,
State, and Federal Governments purchase about 20
percent of the goods and services produced in the
U.S. economy. In 1976, Congress directed EPA to
develop guidelines for procurement of recycled
materials (Sec. 6002 of RCRA). but EPA did not
issue any final guidelines until 1988. Guidelines
now exist for the procurement of some goods
produced with secondary materials (fly ash in
cement and concrete, paper products, retread tires,
re-refined oil, and building insulation that uses
secondary materials) (ch. 8). These products are
made from demand-limited materials, with the
exception of recycled printing and writing paper,
which is probably the most visible recycled product
purchased by the government.

Congress could direct Federal agencies to in-
crease their procurement programs for recycled
products, particularly of additional demand-limited
materials (e.g., old newspaper, mixed waste paper,

compost). The difficulties in expanding such pro-
grams, however, include developing guidelines about
what constitutes recycled products, ensuring that
agencies purchase the products, and minimizing the
number of specifications for the same product that a
manufacturer has to meet. In addition, the extent to
which procurement can stimulate increased recy-
cling is unclear (ch. 8), athough its educationa
effect usually is considered positive.

Additional provisions could allow private manu-
facturers to petition Federal agencies to purchase a
product made from secondary materials instead of
products made from virgin materials, and to require
such substitutions unless the recycled products do
not meet specifications (25).

Option 5B: Direct Subsidies

Congress also could provide direct subsidies to
manufacturers to increase their use of secondary
materials. For example, EPA or the Department of
Commerce (or a State using Federal grant money)
could provide a direct subsidy such as a loan
guarantee to a newspaper publisher to construct a
newsprint mill that uses old newspapers. This type
of subsidy has one major advantage—it can be
targeted at specific problem materials in specific
locales. It directly attacks the problem of insufficient
demand (in this example, by assuring the construc-
tion of afacility that will need old newspaper), while
at the same time guaranteeing a ready final market
(e.0., a newspaper printed on recycled newsprint).
However, competitors who made investments with-
out the benefit of a Federal grant might consider
such a subsidy inequitable.

Option SC: Economic Development

Efforts to build markets for recycled materials can
provide economic development opportunities for
State and local governments. Although the Federal
Government has reduced its involvement in local
economic development activities, this option re-
mains important from the perspective of many
communities. By coupling local economic develop-
ment with secondary materials processing facilities,
the community retains more control over the market
than if the materials were consumed outside of the
area. In addition, the community benefits directly
because the increase in processing and manufactur-
ing activity stimulates employment, tax revenues,
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and economic growth. Numerous mechanisms are
available to States to promote business develop-
ment, including low interest loans, loan guarantees,
government equity partnerships, and direct grants
(20,22).

Option SD: Building Export Markets

Demand for secondary materials also could be
increased by developing foreign markets. Current
government programs that promote exports in gen-
eral could be modified to address exports of secon-
dary materials. For example, the Department of
Commerce manages the Export Trading Company
Act of 1982 (Public Law 97-290), which alows
companies to operate as joint ventures and market
larger quantities of products abroad without being
subject to antitrust restrictions. Congress could
direct the Department of Commerce to apply the
provisions of this act to assist exporters of secondary
materials. The Department also could be directed to
identify foreign markets for recycled materials as
part of its data-gathering responsihilities.

Although export markets are important outlets for
many secondary materials from the United States,
they are less stable than domestic markets. In
addition, foreign manufacturers gain the benefit of
U.S. citizens' and communities efforts to separate
and upgrade the quality of these materials. They also
realize the value added when they manufacture new
products. Often, foreign products made from low-
cost secondary materials present stiff competition
for U.S. producers.

Option 6: Feesand Pricing Policies

Fees or changes in current pricing policies could
be imposed on different parts of the MSW genera-
tion and management system to stimulate recycling.
These include fees to stimulate rates of progressin
increasing recycling, disposal fees to change the
costs of other management methods, and product
charges.

Option 6A: Rate of Progress Fees on
Manufacturers

If Congress were to set target goals to increase
recycling of individual materials, it could encourage
compliance by imposing a fee on those manufactur-
ers or industries which fail to make adequate
progress (e.g., achieve a certain percentage of

recycled material in a product) by a specified date.
A similar fee mechanism has been employed by the
State of Floridain its new recycling legislation (ch.
8). Although cumbersome to administer, this ap-
proach would be likely to increase demand for
secondary materials.

Option 6B: Increasing the Cost of Alternatives

If Congress or the States required that a user fee
be assessed for using landfills and incinerators, the
increased costs to haulers (who probably would be
paying the fee) most likely would be passed on to
their customers (who generate the waste). If the fee
was large enough, it should make materials recovery
more attractive economically. Several States have
instituted successful disposal fees for waste deliv-
ered to landfills, including New Jersey and Illinois.
However, as mentioned earlier there are problems
with such a system. Briefly, it would be difficult to
determine the size of the fee to account for regiona
variation and to administer the fee on a national
level. Another application of this option at the local
level might be to impose a higher pick-up fee if
consumers fail to participate in curbside separation
for recycling (ch. 5).

Another way to indirectly influence waste man-
agement is to remove existing subsidies that pro-
mote or require the use of virgin materials. Substan-
tial Federal tax incentives encourage the use of
virgin materials, despite strenuous attempts to re-
move them from the tax code during the 1986 tax
revision. For example, one remaining incentive is
the mineral depletion allowance, which allows
mineral producers to deduct from 5 to 22 percent of
the value of minerals produced when they compute
their taxable income from a mineral property.

Whether this option would be effective is uncer-
tain. Data from the 1970s, indicate that removing the
incentives may not significantly affect secondary
materials markets (ch. 5). It would be useful to
review the effects of virgin materials subsidies under
current economic conditions to determine whether
the conclusions of the earlier analyses still hold.
Thus, Congress could direct the Departments of
Commerce, Interior, Transportation, and Agricul-
ture to analyze the effects of eliminating virgin
materials subsidies on the recovery of secondary
materials and on the virgin materials industries
themselves, including effects on international com-
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petitiveness. From this, a more definitive conclusion
about the benefits and costs of such subsidies could
be drawn.

The effect of the Public Utility Regulatory Poli-
cies Act (PURPA) on the development of waste-to-
energy facilities and on recycling aso could be
considered. PURPA provides for the guaranteed
purchase of electricity generated by small, non-
utility generators (including, but not limited to,
waste-to-energy facilities), at a rate equal to the cost
of a utility itself generating that electricity (47). That
rate, called avoided cost, is determined by each
State. Some people consider this to be a form of
subsidizing waste-to-energy facilities. Removing
this provision, however, will not necessarily result in
less incineration and a subsequent increase in
recycling. Waste-to-energy facilities could continue
to sell electricity at going rates, sell steam instead, or
raise tipping fees to cover losses in revenues.”
Removing the provision aso could harm other
co-generators, which might pose problems if the
Nation's energy picture changes for the worse. The
Federal Energy Regulatory Commission is aready
considering restricting the definition of avoided cost
to remove the difference between the going electric-
ity rate and the rate paid to small generators, which
would render the issue moot (ch. 6).

Option 6C: Product Charges

Products can be designed to be more easily
recycled, a concept termed *‘design for recyclabil-
ity. Congress could place a tax on difficult-to-
recycle products to provide an incentive for such
design.®Such a tax, which should be levied on the
manufacturer for optimal effect, would have to be
large enough to influence product design decisions.
The size of the tax required to induce a manufacturer
to redesign products will differ for different prod-
ucts. This concept also could be used to promote
“design for reduction. ”

Option 7: Require Secondary Materials
Recovery and Reprocessing

The Federal Government could more aggressively
promote secondary materials recovery and reproc-
essing by the following methods: 1 ) requiring
deposits on recyclable or problematic products; 2)
requiring that post-consumer secondary materials be
used to the extent technically feasible in place of
virgin materials; 3) requiring communitiesto estab-
lish separation programs; 4) banning products that
are difficult or impossible to recycle; 5) banning
certain materials from landfills or incinerators (also
see “Incineration” and “Landfills’ below); and 6)
acting as a buyer of last resort and creating a national
stockpile of secondary materials.

These options could be used to increase recycling,
but all would likely entail costs to other sectors of the
economy. Thus, mandatory recycling approaches
such as these should be undertaken only with a clear
understanding of their social and economic costs.
For example, mandating that secondary materials be
used in manufacturing (e.g., of newsprint, as man-
dated in Connecticut and proposed in other States),
regardless of their costs relative to virgin materials,
would increase markets for secondary materials but
disrupt markets for virgin materials. The costs to the
virgin materials industries thus should be considered
before implementing such a policy. In addition, to
ensure that the competitiveness of U.S. industriesis
not harmed, imported products would have to be
subject to similar provisions.

Of al these options, only deposit systems have
received much scrutiny. For this reason, deposit
legislation is discussed here to illustrate the com-
plexities associated with adopting such options.

Deposit Legislation-proposals for a mandatory
deposit system for beverage containers appear be-
fore Congress annually, and they are designed to
address a variety of issues including litter control
and energy conservation (46).”National deposit
legislation recently has been proposed in Congress
as ameans to increase the recycling and reuse rates

32A tipping fee is the price pai d by awaste transporter to have the waste managed a a particular facility.

33Some proposals Z-& would ban certain products. With respect to plastics, for example, one purpose of the bans is to encourage manufacturers to
use plastics that can be recycled or will degrade and to use other recyclable materials, or to use plastics that can be incinerated without forming hazardous
compounds. It is not clear, however, that substitute materials necessarily will be more compatible with recycling.

34Deposits could also pe applied to other types of materials in MSW, for example, car batteries and tires (ch. 8). These deposits could be incorporated
into the price of a new car, as well as into the cost 01" replacement batteries and tires. Furthermore, deposits could be used to develop recy
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of beverage containers. The nine States which have
deposit legislation (figure 1-7), however, adopted it
primarily because of concerns over litter control (ch.
8). In general, beverage container deposit systems
capture between 70 and 90 percent of the targeted
containers and appear particularly effective in reduc-
ing litter (3,1 7). Data reported by several States with
deposit systems indicate that total roadside litter
decreased between 15 and 50 percent, and beverage
container litter decreased by as much as 80 percent
(18,41).

The impact on the MSW stream, however, is less
certain, and its calculation is problematic. Critics of
mandatory deposit legislation contend that it has a
relatively small impact on MSW disposal problems,
because beverage containers are a small, abeit
highly visible, portion of the MSW stream.”New
York State estimates that since adoption of its
Returnable Beverage Container Law, 5 percent by
weight and 8 percent by volume of MSW has been
diverted toward recycling (18,32). Curbside pro-
grams to collect recyclable can cover a broader
portion of MSW and thus have the potential to
achieve greater diversion of materials from
landfills.*In the past, deposit legislation may have
stimulated the development of processing facilities
and recycling markets, but curbside and other types
of recycling programs also have this potential.

One major concern about deposit systems has
been the potential to increase costs to consumers,
retailers, the beverage industry, and the government.
The extent of such increases is disputed (27,36,40).
It appears overall, however, that both the benefits
and costs of deposit systems are considerable and
not out of proportion to each other (31 ,36,41).
Studies generally indicate a net gain of jobs and
some energy and resource savings, but the rate of
price increases for beverages in nonrefillable con-
tainers is above normal inflation. Costs for changing
over to a system for returnable/refillable containers
might be high for the beverage industry, but if the
necessary transportation and processing infrastruc-

Figure 1-7--States With Deposit or
Redemption Systems
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SOURCE: Office of Technology Assessment, 1989.

ture were developed they could be at least partially
recovered within a few years (31,41). Deposit
systems also can internalize the disposal cost of
beverage products, as can curbside collection pro-
grams.

In some States with deposit legislation, such as
New York, Massachusetts, and Connecticut,
curbside collection programs also are being adopted.
California and Florida have adopted modified ver-
sions of mandatory deposit or redemption legisia-
tion. In 1987, California enacted a redemption law
for beverage containers that mandates the establish-
ment of ‘*convenience” buy-back centers for recy-
cling (ch. 8). Yet the financial stability of the
convenience centers, administrative burdens associ-
ated with implementing the program, and other
difficulties are creating concern over the viability of
this approach.

In 1988, Florida adopted a deposit-fee system that
affects all types of containers, not just beverage
containers. As of October 1, 1992, a disposal fee of
1 cent will be levied on any container sold at retail
which is not recycled at a 50 percent rate in Florida.

35Beverage containersoverall constitute 6 to 11 percent of MSW on anational basis (ch. 3). Most deposit legisiation covers asmaller portion of MSW,
approximately 5 percent, because some types of containers arc not included (e.g., for wine, liquor, and milk).
36}, i NO! clear whether existing recycling programs are negatively affected in States which adopt a deposit or redemption law (e.g., California), or

whether the adoption of mandatory recycling in States which aready have deposit laws (e.g., New York) is detrimental to overall effectiveness of wasywe
management. One recent study concluded, based on an analysis of Vermont and New Y ork, that comprehensive municipal recycling programs are more
efficient and cost-effectiveif beverage containers are included in them and participation rates are high (17) (also seech. 2). However, the distribution

of costs would shift from the private to the public sector.
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The fee will increase to 2 cents if the 50 percent
target is not met by October 1, 1995. The inclusive
scope of materials covered by the Florida law is
generally viewed positively, but it is too soon to
judge how easily this program will be implemented.

Proponents of mandatory deposit systems argue
that statewide or nationwide consistency is desira-
ble, that the costs of disposal are internalized on the
industry and consumers (rather than to all taxpay-
ers), and that deposits could be used for avariety of
purposes (e.g., particularly difficult-to-dispose-of
items). States are independently devising programs
to encourage recovery of materials from MSW,
including deposit, redemption, and/or mandatory
recycling programs, as appears most appropriate for
their particular circumstances. In this light and in the
interest of maintaining flexibility at the Federal level
with respect to recycling strategies, it is not clear
whether it is desirable at this time for Congress to
adopt national deposit legislation or any other single
approach to encourage materials recovery and recy-
cling.

Incineration

The role of incineration is one of the most
contentious issues in MSW management. Public
opposition to incineration has grown dramatically in
many communities because of concerns about the
presence of undesired metals and organic chemicals
in emissions and in the ash residues. In addition,
incinerators often are expensive for municipalities,
and the potential for stricter regulations on air
emissions and ash disposal will increase both the
financial risk and cost of new incinerators. These
factors have caused some cities to postpone or
cancel plans for incinerators (chs. 2 and 6).

At the same time, however, incineration is attrac-
tive because it treats MSW (e.g., destroys patho-
gens), can be adapted to recover energy, and greatly
decreases the amount of material that must be
landfilled. Also, newer facilities that use up-to-date
operating procedures and pollution control technol-
ogies are capable of emitting much lower concentra-
tions of pollutants into the atmosphere than are older
facilities (ch. 6). This abatement of air pollutants,
however, puts more pollutants in the remaining ash;

as a result, some environmental groups contend that
certain forms of ash should be managed as hazardous
wastes .37

A national policy based on prevention and materi-
als management would promote opportunities to
reduce the concentrations of pollutantsin emissions
and ash. If the strategies outlined in this report were
implemented, products in MSW would ideally be
composed of fewer toxic substances, and non-
combustible materials such as glass or metals would
be separated for recycling and/or landfilling and
would not enter furnaces. Yard wastes would also be
separated for comporting, which would alleviate
problems with moisture control and nitrogen oxide
emissions at incinerators. Communities could then
use incineration and energy recovery to manage
some of the non-recyclable portions of MSW, and
possibly to manage combustible materials collected
for recycling when markets for those materials are
depressed.

The use of incineration may increase during the
next few decades, but to what extent is very unclear.
Over 160 MSW incinerators (including about 120
waste-to-energy facilities) now combust about 10 to
15 percent (by weight) of the MSW generated in the
United States (ch. 6); about one-fourth of this
remains as ash that must be managed in other ways
(primarily disposed of at landfills). About 45 facili-
ties were under construction as of spring 1989, and
plans to build additional facilities have been negoti-
ated in some communities. If al of these are actualy
built, the portion of MS W that would be managed at
incinerators is estimated to increase to about 25
percent by the end of the century (including the
remaining ash) (ch. 6).

Nevertheless, it is not clear how much new
incinerator capacity will actualy be developed.
There is some indication that the rate at which plans
for increased incineration capacity are being can-
celed is greater than the rate at which new capacity
is actually being developed (ch. 6). In addition, the
costs of future facilities will depend on what
pollution controls and operating procedures are
required by permitting authorities. Some States have
issued specific regulations for incinerator emissions
and ash, but these regulations vary widely (ch. 6). A

37Technical uncertainties about ash (e.g., whether it is worse than non-incinerated waste, how much it contributes to leachate problems) cannel be
resolved easily with current information, yet decisions can be made about managing ash that do not require final resolution of the uncertainties.
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few Federal regulations apply to emissions (e.g., for
particulate matter; in addition, “New Source Re-
view” and “Prevention of Significant Deteriora-
tion” evaluations are conducted by the States under
the provisions of the Clean Air Act), but MSW
incinerators generally are not subject to Federal
regulation. EPA is scheduled to propose regul ations
concerning emissions in late 1989, but it will not
propose guidelines or regulations for ash manage-
ment until Congress clarifies whether or not ash
should be managed as a hazardous waste.

Thus, considerable uncertainty exists about what
will be required in the future. There is a genera
consensus that Federal regulations should be final-
ized as soon as possible to help reduce this uncer-
tainty. This would provide: 1) a consistent national
guideline for the development of new facilities; 2)
greater assurance to the public that the risks associ-
ated with incinerators are being properly controlled;
and 3) a rationale for local and State officials to
require particular designs and pollution controls.
There is, however, debate about how emissions and
particularly ash should be regulated. Two additional
issues related to incineration are capacity and siting
(see "Ensuring Capacity” above) and the relation-
ship between incineration and recycling (ch. 2).

Option 1: Clarify Ash Management

The first issue that needs to be resolved is whether
the “household waste exclusion” applies to ash.
This refers to a provision in the 1984 Hazardous and
Solid Waste Act amendments (Sec. 3001(i)), in
which waste-to-energy facilities that bum MSW
were exempted from regulation as hazardous waste
treatment facilities. However, Congress did not
clarify whether the ash from these facilities also was
exempt from regulation as a hazardous waste. As a
result, confusion exists over whether this ash should
be managed as a hazardous waste if it fails a standard
toxicity test known as the Extraction Procedure, or
EP, test. EPA has stated that it will not propose
guidelines for ash management until Congress
clarifies thisissue (ch. 6).

A second issue to be addressed is the lack of
guidance on the design and operating standards that
Subtitle D facilities (i.e., facilities for managing

Photo credit: Office of Technology Assessment

MSW incineration decreases the amount of material that
must be landfilled and inmost cases is coupled with energy
recovery. Although incineration capacity has increased
during the last decade, siting new incinerators is often
controversial because of public concerns about risks
associated with emissions and ash and the effects of
incineration on recycling.

nonhazardous wastes) should meet for managing ash
if and when ash is considered nonhazardous.

Option 1A: Clarify the Household Waste
Exclusion

Congress should clarify the *household waste
exclusion. " If Congress decides that the exclusion
does apply, then managing ash of any type as a
hazardous waste under Subtitle C would be out of
the question.”1f the exclusion does not apply, then

38The two basic types of ash are fly ash, which consists of the small particles that become entrained in gases leaving the furnace. and bottom ash.

which is the uncombusted or partly combusted residue that accumulates on the bottom of the furnace. When fly and bottom ash are mixed together, the
mixtureis called combined ash. In this report, use of (he word ‘sash” without one of these three qualifying terms refers to any type of ash.
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EPA or Congress needs to specify those conditions
under which ash should be managed as a hazardous
waste. Congress, for example, could decide whether
to list fly ash as hazardous, or to use toxicity testing
as the basis for deciding whether ash should be
managed as hazardous.

Listing--Congress could direct EPA to list fly ash
as a hazardous waste, because fly ash samples
generaly fail the EP test. This would eliminate the
need for testing. The costs of managing fly ash asa
hazardous waste will be more than current costs,
although by how much is uncertain. Another uncer-
tainty is whether there is any difference in potential
human health risks associated with managing fly ash
in a Subtitle C hazardous waste facility, as opposed
to a double-lined Subtitle D facility, or even as
opposed to managing combined ash in a single-lined
Subtitle D monofill.”

Testing--Altematively, periodic testing could be
required and any ash that fails the EP test (or an
equivalent) would then be managed as a hazardous
waste. Thiswould raise several problems, however.
First, there is considerable controversy about the
utility of the EP test (ch. 6), and it is not clear
whether an acceptable alternative test can be devel-
oped. Second, EPA’s proposal to lower the maxi-
mum contaminant level (MCL) for lead in drinking
water (53 Federal Register 31516, Aug. 18, 1988)
could lower the corresponding limits for lead in EP
tests, which in turn means that more ash would test
as hazardous.

Option 1B: Decide How to Manage Ash Under
Subtitle D

Little guidance exists on the design and operating
standards that Subtitle D facilities should meet for
ash management. EPA’s proposed Subtitle D criteria
do not address ash management in detail, and EPA
has not indicated whether, and especialy when, it
might develop specific regulations for ash. Most
States have not addressed this issue. As a result,
Congress could decide how ash should be managed,
in particular whether the standards to be met should
depend on the type of ash involved or on the results

of toxicity testing. Whether to allow co-disposal of
ash with MSW must also be decided.

Specify Facility Standards According to Ash
Type-One approach to ash management is to
specify different design and operating standards for
facilities that handle different types of ash. This
would avoid problems associated with managing ash
based on test results and provide an easy basis for
management decisions. There are many possible
design and operating specifications. For example,
fly ash might be managed in a monofill with
double-liners and double leachate detection/
collection systems. This would provide about the
same control over fly ash as would management in
hazardous waste facilities, but whether it would
lower costs in comparison with those at hazardous
waste facilities is unclear. Treated ash or combined
ash might be managed in a monofill with a single
liner and single leachate/collection system.“In
addition, standards could be developed for situations
in which treated ash could be used (e.g., in construc-
tion materials). The primary drawback of this
approach is its lack of flexibility in cases where
characteristics of the ash (e.g., variability in leaching
potential) or the facility itself (e.g., great distance
from groundwater) might make the specified con-
trols unnecessary.

Specify Facility Sandards Based on Test Results—
Alternatively, toxicity test results could be used to
indicate the type of facility necessary to manage the
type of ash. For example, any ash that failed the test
might be managed at facilities with double liners and
double leachate detection/collection systems. Un-
treated ash that passed the test might be managed at
facilities with single liners and leachate systems.
Treated ash that passed the test might be co-disposed
with MSW. Conditions under which exclusions
were acceptable (e.g., certain site characteristics)
also could be determined. This approach would
manage ash on an environmental basis (i.e., its
potential to leach metals into groundwater). The
related problems are the same as those noted
above—unreliable tests, the effect of changes in
MCLs, and the extra expense of frequent testing. In
addition, facility operators will face the uncertainty

39These facilities differ in the degree to which they provide control over leachate. Facilities with single liners, for example, generally are considered

to provide less control than facilities with double liners.

40A fier ashis collected from the grate or from air pollution controls, it usually is left untreated (i.e., not subjected to any additional special treatment).
It can be treated, however, with chemical or thermal processes to make it safer to dispose of or reuse (ch. 6).
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of not knowing what type of management will be
required, even though they often need or want to
know what will happen to the ash before a facility is
built.

Should Co-Disposal With MSW Be Allowed?—
EPA’s proposed Subtitle D regulations would not
prohibit co-disposal of untreated ash and MSW. The
chances of mobilizing metals from untreated ash
will almost always be greater in co-disposal situa-
tions than in monofill situations, although whether
thiswill always lead to levels of regulatory concern
is unknown (ch. 6). As a result, it makes sense to
keep untreated ash and MSW separate. Whether
co-disposal with treated ash should be allowed is
uncertain. Treatment technologies appear promising
(ch. 6), but additional research on long-term per-
formance is required. Congress could require EPA to
sponsor more research regarding treatment and
address this issue in ash management regulations.

Option 2: Clarify the Regulation of Emissions

Although emissions are less controversial than
ash management, the only Federal regulations that
apply to emissions from MSW incinerators are those
that apply to all sources of emissions (e.g., for
particulate matter and mercury). Specific perform-
ance standards for new MSW incinerators and
guidelines for existing incinerators are scheduled to
be proposed by EPA in November 1989, but they
would not become effective until 1991. Congress
could give additional direction to EPA by specify-
ing: 1) whether to base standards on the best
available control technologies or on risks; and 2)
when, and to what level, to require retrofitting of
older facilities.

Option 2A: Choose Standards Based on BACT
or on Risks

EPA is regulating new facilities on the basis of
guidelines that require the use of best available
control technologies (BACT) to control emissions in
the interim before it promulgates final emissions
regulations. Currently accepted BACT (e.g., scrub-
bers, particulate controls such as baghouses or
electrostatic precipitators, automatic combustion
controls) can enhance the performance of new
incinerators and provide much greater control than
did previous technologies (ch. 6). It aso alows
some flexibility in deciding which combination of

technologies to use. Congress could alow EPA to
continue on this course, either by not addressing this
issue or by statutorily defining the use of BACT.

A recent recommendation by EPA Region 10
regarding a permit for a new incinerator in Spokane,
Washington, could have significant implications for
the definition of BACT (58). The recommendation,
made in response to opposition from several citizen
groups, would include pre-combustion requirements
for source separation and recycling as part of the
BACT provisions in the permit. This would mark the
first time such a linkage between recycling and
incineration was made in a permit. The local solid
waste agency opposed including these provisionsin
the permit itself, contending that receipt of construc-
tion funding from the State aready is linked to
development of a recycling program, and that the
agency already plans to develop a drop-off and
curbside recycling program with a 45 percent
recycling goal (12). This situation is a good example
of both the opportunities and difficulties of imple-
menting the materials management concept at the
local level. Although the recommendation was
denied in this case, EPA has indicated that provi-
sions for source separation and recycling are likely
to become a routine part of future permits for new
incinerators.

Whether BACT is sufficient to meet public
concerns about potential risks, however, probably
will vary from areato area. Some people would like
standards to be based on risk, to provide more
stringent protection than current BACT. Requiring
EPA to develop risk-based standards might be a
better way to help build public confidence and aid in
the siting process. On the other hand, a strictly
risk-based approach has several disadvantages, in-
cluding: whether adequate technologies are availa-
ble to achieve the desired protection, the additional
costs of using such technologies, and the uncertain-
ties inherent in risk assessment methodologies and
results (ch. 2). The risk-based approach also could
lead to fewer controls, depending on circumstances.

Another aternative is to promulgate regulations
that require BACT, but that also allow additional,
risk-based controls in specific situations. This ap-
proach would be similar to that of the Federal water
pollution control program, which uses standards
based on best available technologies and, where
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indicated by risk-based toxicity testing, additional
controls (51 ). It aso implies that minimum, as
opposed to uniform, regulations would be needed.
No matter what form emissions regulations take,
they probably will bring higher prices to the
municipal users of such facilities. This can be
considered as one way of internalizing waste man-
agement costs.

A related issue is whether standards should be
minimum or uniform. Minimum standards allow
States to impose additional and possibly more
stringent limitations, which provides the States with
the flexibility to respond to specific conditions
within their jurisdictions. Uniform standards would
mean that the same standards and testing procedures
apply to all situations. This would simplify the
regulatory process and reduce the number of differ-
ent tests that companies have to perform to satisfy
different State testing requirements. However, it
means that States would not have the power to
impose additional limitations if they felt Federal
standards were not sufficient to protect public
health. It is likely that EPA will use the minimum
standards approach in its regulatory proposals.

Congress also could require that EPA develop
guidelines for training incinerator operators to help
ensure greater efficiency and safety. EPA could base
these guidelines in part on the efforts of the
American Society of Mechanical Engineers (ASME),
which is developing a certification program for some
incinerator operators. ASME is not developing a
training program, however (ch. 6). Congress aso
could direct EPA to increase its research on the
technical and economic feasibility of new emissions
control systems and improved monitoring methods
(e.g., of continuous emissions).

Option 2B: Establish Policies Regarding Existing
Incinerators

With respect to retrofitting existing incinerators,
Congress could decide whether al old facilities
should be required to retrofit, no matter what the
cost, or whether some or al should be exempted
under certain conditions. If one objective is to reduce
potential risks to human health and the environment,
old facilities should be required to eventually meet

the same or similar standards as new facilities. In
some cases, improvements can be achieved with
relatively small changes in operating procedures
(e.g., computerizing controls, increasing operator
training) (ch. 6). In other cases, however, retrofitting
will involve adding pollution controls (e.g., scrub-
bers, baghouses). This can be expensive and could
lead to some facilities closing, which might reduce
risks but would also affect available waste manage-
ment capacity. One of the many factors that could be
considered is the appropriate age of existing plants
for which to require retrofitting. Retrofitting may be
important, for example, for facilities that have been
operating for 5 or more years but that do not meet
current BACT standards and are scheduled to
continue operating for at least an additional 5 years.
For facilities nearing the end of their projected
lifetime, retrofitting may not be worthwhile. An-
other factor could be size, with larger facilities
located near larger population centers being evalu-
ated first.

Congress could consider innovative means to
finance the retrofitting of existing facilities. For
example, the Massachusetts Solid Waste Act re-
quires each facility operator to set aside 3 percent of
all tipping fee revenues into a dedicated fund that
will be used to meet future State pollution control
requirements (28). Congress could adopt this ap-
proach for existing, and perhaps new, incinerators by
requiring that a similar provision be included in
permit renewals and in new permits.

Landfills

Landfills will always be needed to manage the
residues from recycling and incineration, as well as
for the noncombustible, nonrecyclable portion of the
wastestream. Indeed, a continued high percentage of
al MSW could be landfilled if the Nation were
willing to site or expand more landfills, pay the costs
of transporting MSW to these landfills, pay for
pollution controls, and accept some unavoidable
risks. Some new landfills are being sited, and
permitted capacity at existing landfills has been
expanded in some cases (ch. 7).* In some localities,
landfills will remain the primary management method,
especially where recycling and/or incineration ca-
pacities cannot be developed economically, or

41Landfills must have permits tO operate legally; some facilities may have additional space that is not permitted, but such Space is not considered to

be available capacity.
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where landfills can be located away from aquifers
(e.0., in some arid areas).

Overall, the current decline in permitted landfill
capacity seems likely to continue. Increased
landfill capacity cannot be relied on as a nation-
wide solution to MSW problems, given current
attitudes about siting and desires to move toward
prevention and other forms of management.

Implementing a prevention and materials man-
agement policy could reduce some associated risks
and prolong the life of some landfills. For example,
much of the MSW in landfills consists of paper and
paper products, yard and food wastes, and plastics
(ch. 3).*Thus, separating and comporting yard
waste could divert a large portion of MSW from
landfills and reduce some potential leachate prob-
lems (ch. 7). Moreover, new landfills that use BACT
(e.g., synthetic liners, leachate collection systems)
and proper siting procedures can be managed much
more safely than could past landfills.

The issues raised by landfilling thus are similar to
those for incineration. Two of these issues, the
Federal rolein resolving siting problems and devel-
oping capacity, were discussed above. The primary
issue discussed here is how to ensure that new and
existing facilities provide adequate public health and
environmental protection. Most States have some
guidelines or standards for MSW landfills, in some
cases based on criteria developed by EPA in 1979,
and many older, substandard landfills have closed
instead of being upgraded to meet these standards.
EPA is revising recently proposed regulations for
the design, operation, and location of Subtitle D
landfills. Congress could provide additional direc-
tion to EPA, particularly guidance on whether the
regulations should use a risk-based or design-based
approach and whether they should apply to facilities
that close before the standards become effective.
Congress aso could clarify the issue of municipal
ligbility for corrective action.

Option 1. Give Additional Direction to EPA’s
Regulatory Effort

Option 1A: Specify How Landfills Should
Be Regulated

The regulations currently proposed by EPA do not
require the use of BACT. Instead, they would allow
States to regulate each aquifer with a different
risk-based standard, so long as the associated cancer
risk fell below a specified range. Depending on the
risk level chosen for a given site, some new landfills
might be built without liners or leachate collection
systems. This flexibility may be desirable, but the
range of alowable risks is wide (between one
additional cancer death per 10,000 people and one
per 10 million people), and EPA provided little
guidance on which design features would meet
particular risk-based standards. These and other
problems with the proposed regulations are dis-
cussed in chapter 7.

Congress could endorse this risk-based approach,
or it could direct EPA to specify uniform design
criteria based on BACT, and thus provide clearer
direction to communities and States about how new
landfills should be built. The mgjor problem with a
design-based approach is its lack of flexibility,
particularly for sites located in arid areas, far from an
aquifer, or in special geological areas. This problem
could be addressed, however. For instance, site-
specific variances from uniform criteria could be
allowed, assuming that the alternative provides a
similar level of protection. Alternatively, EPA could
specify different design features for use in different
situations, although this might prove to be a
formidable task given the variability in site charac-
teristics. Whatever final form the regulations take,
the costs of developing and operating new landfills
will be higher in the future.

Option 1B: Extend Corrective Action and
Closure Requirements

Some MSW landfills have been associated with
environmental problems (e.g., groundwater contam-
ination; ch. 7), and it is possible that more will cause
problems in the future. EPA’s proposed regulations
include corrective action, closure, post closure, and
financial assurance requirements to help remedy

42These Materials represent about two-thirds by weight Of the waste in |andfills. The average total volume cannot be determined because data are

lacking on the composition by volume of MSW entering landfills.

99-4200 -8 - 2
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future problems. Existing landfills that close within
18 months after the regulations are promulgated,
however, would not be subject to the corrective
action requirements unless State regulations require
otherwise (ch. 7). As a result, the rate at which
substandard facilities close is likely to increase
because they could avoid potentialy expensive
closure and corrective action procedures. Congress
could address this issue by directing EPA to consider
making all existing landfills subject to the require-
ments at the time the regulations are promulgated.
While this would impose substantial costs on some
landfill operators, it would provide for the orderly
closing of substandard facilities and avoid some of
the problems discussed in Option 2 below.

Option 2: Clarify Municipal Liability Provisions

The Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA, com-
monly known as Superfund) currently can be used
for remedial actions at landfills, and indeed 20
percent of the sites on the National Priorities List
(NPL) are municipal landfills.* Although local
governments do not relish the idea of having their
landfill on the NPL, Superfund does provide two
advantages to municipalities—a source of funding
for cleanup, and the sharing of liahilities for cleanup
and corrective action among industrial waste genera-
tors, transporters, and local owners and operators.

In proposed amendments to CERCLA, however,
EPA suggested deferring the listing of additional
municipal landfills on the NPL after corrective
action requirements under Subtitle D of RCRA are
issued (53 Federal Register 51394, Dec. 21, 1988).
This deferral policy would apply only to currently
active landfills, not to previously closed ones. It
would require that active landfills meet financial
responsibility requirements for cleanup to assure
some funding for remediation efforts that do not fall
under Superfund.

One important consequence of this proposed
policy, however, isthat it would make local landfill
owners and operators liable for corrective action and
cleanup costs, instead of _sharing liability with waste
generators and haulers. -ISHIS pgllcy |s¥1pportedagy

representatives of industrial waste generators, who
contend that MSW aone can generate toxic leachate
and that corrective action at municipal landfills
should be handled under a separate program (60).

The disadvantage to municipalities is that the
costs of identifying, ranking, and cleaning up
Superfund-type sites are high (49,55), and few
municipalities are likely to be able to bear such
costs. Moreover, most municipalities have either
expected to share liabilities with waste generators
and transporters or been unaware of their liabilities
under Superfund. The position of organizations
representing municipalities (e.g., National League
of Cities, Governmental Refuse Collection and
Disposal Association) is that Superfund should
continue to be used for corrective action and cleanup
of municipal landfills (45).

Congress could allow EPA to continue develop-
ing the deferred listing policy, in conjunction with
development of corrective action requirements under
proposed Subtitle D criteria. If Superfund is not used
for cleanup of additional municipal landfills, one
possibility for easing the financial burden on munic-
ipalities is for States to place a tax on tipping fees at
al landfills. Revenues could be placed into trust
funds to support corrective action programs. This
approach is being tried in some States (e.g., Massa-
chusetts).

Alternatively, Congress could direct EPA to
revise the proposed amendments, specifically to
continue including municipal landfills in Superfund
and to develop procedures for alocating liability
among municipalities and industries. Another alter-
native is to allow States to petition EPA to defer
individual sites. In this approach, site-specific con-
ditions would be considered and the deferred site
would be handled under other programs. The posi-
tion of the municipal representatives on this ap-
proach is that, if it is adopted, States should be
required to obtain the concurrence of the local
government owner and operator when a municipal
siteis considered for deferral.

A longer term approach to avoiding such prob-
lems is to keep certain materials out of landfills. For

43The NPL isthe list of sites designated by EPA for cleanup action under the auspices Of the Superfund program.
4 At least initially, this would be true. In theory, however, the costs could later be recovered through legal action against waste generators, but some

argue that in practice thiswould be unlikely (45).
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example, localities could be encouraged to remove
and compost yard wastes, which would reduce the
probability that leachate will cause problems. Some
States have banned the disposal of such materialsin
MSW landfills if comporting facilities are available.
The disposal of industrial wastes and small quantity
generator hazardous wastes at MSW landfills aso
could be phased out as other management capacity
for these wastes is developed. In the interim, landfill
operators could be required to meet stricter standards
and provide better records if they accept such
wastes,

CONCLUDING REMARKS

One of the difficulties in developing a coherent
MSW policy is that trash touches virtually all the
threads of our social fabric. Products and packaging,
yard waste-all eventually become part of the MS W
stream. The system that produces MSW is so
complex and dynamic that no single option is
guaranteed in and of itself to solve MSW problems.
In fact, it is not clear that there is a single given
combination of options that is best.

What is clear, however, is that unless we develop
a more comprehensive approach, the Nation will
continue to have problems with capacity, siting, and
costs for MSW management. Many of the options
described in this report have been suggested before.
They have not been acted on, however, and problems
have worsened.

We can choose to continue facing piles of trash,
or we can turn in a new direction. By implement-
ing a policy that considers MSW in the context of
materials use, a policy based on the concepts of
waste prevention and materials management, we
have a chance to solve the problems associated
with MSW.
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