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preach to MSW (ch. 1).¥In any case, support for
HHW programs continues because of the educa-
tional value of these efforts, especiadly in terms of
promoting the use of alternative, less toxic products
(24,144).

At least one HHW collection program has been
held in each of 42 States between 1981 and 1987; in
total, there are at least 849 ongoing HHW programs
(23,24).” Half of the States have laws and/or
regulations addressing HHW. Often, however, local-
ities hold these programs with or without State or
Federal funding (18,24). This, in part, may be why
many HHW programs are short-lived or sporadically
held. Nonetheless, particularly in areas highly de-
pendent on groundwater, HHW programs tend to
persist and appear to be expanding.

Some areas are establishing regional and perma-
nent facilities for HHW management. These facili-
ties are intended to boost participation rates and
distribute the cost of HHW collection among com-
munities. Public education is also key to the success
of HHW programs. As of 1988, there were 27
permanent HHW collection programs in the country,
sometimes at transfer stations (figure 8-3). For
example, San Bernardino County, California, has
two permanent HHW centers that are open on a daily
basis. Each facility has a specially designed storage
unit for the wastes. Wastes are accepted, categorized
(open and unidentified wastes are not accepted),
properly packaged, and entered on a log sheet.
Wastes are then shipped off site for disposal (usualy
in drums to hazardous waste landfills). The program
is funded by the State with some matching funds
from the county’s surcharge at landfills (38,81,82,91,1 11).

One of the oldest and largest State HHW pro-
grams is in Florida (62,73,146). Florida, with its
high water table and porous soil, is dependent on
groundwater and vulnerable to groundwater contam-
ination. The county-breed “Amnesty Days’ pro-
gram is funded by the State through the Water
Quality Assurance Trust Fund and is supervised by
the Department of Environmental Regulation. A
variety of approaches have been used in the 3
I/2-year-old program, but educationa efforts are
generally combined with collection. Usually & ‘trans-

Figure 8-3-Permanent Household Hazardous Waste
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fer station on wheels,” tractor rigs equipped for the
collection process, are used. Unlike some HHW
programs, the “Amnesty Days’ collections will
accept hazardous waste (and pesticides) from small
businesses, farmers, and State agencies as well as
households. Rhode Island has a similar State-
managed regional collection program (50). Other
States, such as California and Washington State
provide guidelines but no direct funding.

Perhaps the most effective framework for HHW
programs is a statewide, State-managed collection
program with adequate funding (73). If no funds are
available, at a minimum State guidelines or regula-
tions are considered desirable (73). A State excise
tax (essentially a user fee) is one funding option for
HHW programs. Connecticut, Massachusetts, New
Hampshire, and Vermont, among other States, have
matching grant programs to help fund local HHW
efforts. For example, in Connecticut matching grants
of 50 percent are available for HHW collection days.
Other types of funding available are EPA grants,
State Superfund monies, and State bonding (73,100),
Local governments may use avariety of approaches
to fund or subsidize HHW programs, such as
establishing surcharges (e.g., refuse collection sur-
charge, water bill surcharge, or tipping fee sur-

53For example. some toxic residues in glass containers might be destroyed during recycling processes, in which case the collection of this type of HHW

in a separate program may not be desirable from a materials use perspective.

S41n contrast t. the proliferation of HHW programs today, in 1981 there were only two programs in one State.
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charge), stipulating the establishment of an HHW
program when granting a site permit to an appropri-
ate firm, and/or using subsidies or general tax
revenues (100,101).

States can also provide technical assistance to
localities for HHW programs and evauate the
impacts of existing programs. Indeed, some State
statutes require the evaluation of pilot HHW pro-
gram efforts. Areas of concern for improving HHW
programs that could be addressed by the Federa
Government include clarifying the liability of col-
lection program sponsors, improving technical as-
sistance, funding public information efforts, and
addressing labelling and disposal restriction issues
(e.g., providing clearer guidelines for use and
disposal; requiring consideration of HHW in MSW
plans). Industry cooperation, by both manufacturers
and waste management companies, will facilitate
any of these efforts for proper disposal of HHW.

In some States and/or localities, more specialized
programs to handle pesticides, paints, used oil, and
batteries have been established.”“ Pesticide Days”
are held with increased frequency around the coun-
try, but pesticides are also often accepted at HHW
collection programs (6,41). Some communities will
collect used ail at their recycling centers (e.g., Davis,
California); several communities also collect used
oil through curbside collection programs (e.g., Palo
Alto, California) (44,148). Liabhility concerns have
limited efforts to establish permanent collection
sites in some areas, but collection directly from
households may avoid classification of the oil as
hazardous.

Batteries are also collected by some targeted
programs. For example, the New Hampshire/
Vermont Solid Waste Project, a consortium of 26
municipalitiesin the two States, began a program to
collect household batteries in 1987. The batteries are
collected through retail stores that sell dry cell
batteries for flashlights, radios, cameras, and hearing

aids.” Consumers are encouraged to return batteries
through public education efforts, and batteries are
collected by local civic groups and stored in 55
gallon drums in a secure location until the next local
HHW collection is held.” In New York City, the
Environmental Action Coalition (EAC) began in
1988 to collect button cell batteries from apartment
buildings participating in its recycling programs.
The EAC estimates that as many as 10,000 button
cell batteries may be disposed of daily in the city.*

Tires

Tires are a prevalent MSW problem for States and
localities because they create serious problems for
landfills. They tend to float to the surface; some-
times they ignite underground and cause severe
fires. Aboveground stockpiles are fire and health
hazards (e.g., mosguitoes, which can transmit dis-
eases, breed when water collects in the tires).
Chipping tires and landfilling them or chipping and
burning them have been expensive alternatives to
landfilling whole tires.” The Department of Energy
estimates that 168 million of the 200 to 250 million
tires disposed of each year are landfilled or placed in
junk yards. At least 34 stockpiles of 100,000 tires or
more have been identified and are within 150 miles
of major metropolitan areas.

Some States impose deposits on tires to help
finance recycling and research on appropriate dis-
posal methods (e.g., Wisconsin imposes a $2 de-
posit). Other States have adopted afee (e.g., Florida
and Oregon) or are proposing to adopt a fee (e.g.,
New York State) on new tires and to use the money
to help municipalities remediate existing tire piles,
provide grants and/or loans to businesses adopting
new technologies for tire recycling, and/or support
research on new methods for managing discarded
tires. Fee systemstypically require that tire retailers
accept discarded tires from consumers purchasing
new tires. At least three States have a used tire
recycling program.

55These items are also often collected in high volumes in HHW programs, and they do require special handling.

S6Lead-acid batteries are also @ concern, but no known program for their collection was identified. Private recycling of these batteries has been affected
by liability concerns and, until recently, depressed prices for lead in secondary market (ch. 5).

57The Southwest Missouri State University Household Hazardous Waste Project is establishing a mechanism to facilitate battery collection in retail

stores by providing self-mailer boxes (123) (ch. 5).

reliability concerns OVer the processing of the batteries for recovery and recycling are not resolved. See refs. 91 and 123.
39Ch. 5 discusses technologies and related concerns associated with tire disposal.
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Yard Wastes

Several States (e.g., California, Massachusetts,
Minnesota, New Jersey, Oregon, Washington, and
Wisconsin) have programs and/or regulations to
encourage or even mandate comporting (10a,107a).
In 1988, New Jersey banned disposal of leaves in
landfills (September through December) and man-
dated comporting (76).”Minnesota and Wisconsin
banned landfill disposal of all yard wastes effective
in 1993 (46). At least three States (i.e., California,
Massachusetts, New Jersey) have preferential pro-
curement policies regarding compost. The New
Jersey State Department of Transportation, how-
ever, has said it cannot give preferential treatment to
compost until specifications are developed (76).
Minnesota has a policy of using compost, and
Montana has exempted compost from the State sales
tax (107a).

Some States offer technical or financial assistance
to foster comporting (10a). New Jersey, Wisconsin,
and other States provide manuals on comporting for
community-level operations. In New Jersey, leaf
comporting operations are eligible for State recy-
cling grants and, because siting in general is so
difficult, the State will approve the siting of such
operations on public lands (10a,120a). The 1987
Massachusetts Solid Waste Act provides $7 million
for municipal yard waste comporting programs
(209). Minnesota's Waste Management Board has
provided funding for various studies and projects,
and Florida has provided financial assistance for
feasibility studies (107a). Delaware played a major
role in developing the mixed MSW comporting
facility in Wilmington.

Many localities operate yard and leaf waste
comporting operations or contract with private
operations (ch. 5). For example, Urban Ore, a
nonprofit recycling business in Berkeley, California,
produced commercial grade compost for 3 years.
The program ended because of political reasons, not
its effectiveness (63). However, the city may renew
its comporting efforts because studies indicate that
35 percent of the MSW volume accepted by the
landfill is brush and yard debris from small and
independent haulers.

Two private firmsin Portland, Oregon, cooperate
with the Metropolitan Service District (Metro) to
compost the aea's yard waste. Metro provides
technical assistance to the firms, marketing assis-
tance to processors, and a public education program
to promote comporting. At least 25 percent of the
area’s yard waste is now composted and officials
expect this will double within 5 years (157). In
Davis, Cdlifornia, leaves are collected in plastic bags
by the municipality, which grinds them and makes
non-commercial grade compost. Unlike some com-
munities with similar programs, it has been able to
give away compost the town does not use. These few
examples indicate that compost programs, if care-
fully planned and executed, can preserve landfill
space and produce usable compost (also see ch. 5).

CROSS-CUTTING CHALLENGES

As the responsibilities for MSW management are
increasingly shared among local, State, and Federal
Governments, a high level of coordination and clear
designation of responsibilities becomes critical.
Requirements and program initiatives cannot be
enacted by higher levels of government without
considering available resources and activities at
lower levels of government. Further, planning ef-
forts are severely handicapped if the regulation of
various management aternatives, and indeed the
entire Federal MSW program, is in a constant state
of flux or is ambiguous.

Several problems exemplify contentious issues
and illustrate the need for coordinated and coopera-
tive intergovernmental efforts. Concerns over the
potential for increased interstate shipment of MSW
are often sparked by the problem of insufficient
capacity within jurisdictions. Issues of siting and
public participation are related to the problem of a
lack of public confidence in newly proposed MSW
policies.

Self-Sufficiency and I nterstate
Transportation |ssues

To plan an effective MSW strategy, the responsi-
ble political jurisdiction needs to be able to predict
the approximate amount of MSW to be handled and
provide sufficient capacity. Currently, however,

S0However, sufficient permitted capacity to compost all the |eaves collected does not exist. As aresult, New Jersey promulgated an emergency rule
that simplified the permitting process for small operations and allowed larger facilities to obtain temporary operating certificates.
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many communities and States are experiencing an
MSW capacity shortfall, at least until new facilities
are operational. This often leads to a greater
shipment of waste between political jurisdictions.
As a result, some States and communities are
experiencing unexpected and dramatic increases in
the amount of waste received from other areas at
their facilities (ch. 7), which generates concern over
the effect on their own future capacity and on other,
revenue-raising activities (e.g., tourism).

In response to interstate imports, some States have
attempted to ban the importation of MSW. However,
given that siting MSW facilities may take 5 or more
years, it is likely that at least in the short term, some
communities will continue to need to ship some
waste to areas with existing capacity. Therefore, the
concerns of jurisdictions with existing capacity need
to be addressed.

The Commerce Clause of the Constitution grants
Congress the power to regulate all commerce; the
“dormant commerce clause’ is essentially arestate-
ment of this power that makes explicit that State
lines cannot be made barriers to the free flow of
commerce (19).” The City of Philadelphia v. New
Jersey case is the landmark decision regarding the
qguestion of whether a State may regulate the
shipment of MSW into its jurisdiction.”in 1973,
New Jersey enacted a waste control law clearly
aimed at prohibiting the shipment of “unusable”
MSW into the State for landfill disposal, but
allowing shipment of MSW materials with some
potential economic value (e.g., through reprocess-
ing, heat recovery, recycling, or as animal feed).”
Philadelphia sued New Jersey over the statute,
claiming it was an encumbrance to interstate com-
merce, and the U.S. Supreme Court held that the

New Jersey law was indeed in violation of the
Commerce Clause. The New Jersey statute was not
preempted by any existing Federa law; it was
considered a ‘‘protectionist” measure rather than a
law “directed to legitimate local concerns, with
effects on interstate commerce that are only inciden-
tal.”* Some municipal bans on MSW importation
also have been challenged as violations of the
Commerce Clause, but the case law is not entirely
consistent.

Federal courts and at least one State appellate
court have addressed the “market participation’
exception to the Commerce Clause (as articulated by
the Supreme Court) with respect to landfills.*If the
State is acting as a “market participant,” that is, it
owns, operates, or transacts business itself, then it
may chose to conduct business with whom it wishes
(e.g., refuse to accept out-of-State shipments of
MSW) without violating the Commerce Clause.”
The Commerce Clause is interpreted as prohibiting
a governmental unit from “hoarding” all landfill
facilities for its citizens, when the sites are viewed as
natural resources. Restrictions are permissible under
certain conditions if facilities are viewed as complex
activities rather than natural resources (e.g., when
private operators are allowed to compete with
publicly operated landfills) (67).

Thus Delaware, which established the Delaware
Solid Waste Authority to manage all of the State's
MSW, can restrict the influx of any out-of-State
waste.” Maine passed legislation that requires
future solid waste facilities to be State-owned, the
apparent intent being greater control over siting and
interstate shipments of wastes. It appears that a
locality would aso be able to restrict the flow of

61y.S. Constitution, Article 1, Section 8, Clause 3; Southern Pacific Co. v. Arizona, 325 U.S. 761(1945).

62City of Philadelphia v. New Jersey, 437 U.S. 617 (1978); 98 S. Ct. 2531.

63Waste Control Act, N.J. Admin. Code 7:14.2 (Supp. 1977). Seerefs. 19,70, and 128.

84The Court rejected New Jersey’s argument that MSW was “valueless.’ See refs. 19, 70, 128.

65 S= Monroe-Livingston Sanitary Landfill, Inc.v. Town of Caledonia, 51N.Y. 2d 679; Dutchess Sanitation Serv., Inc.v. Town of Plantekill SIN.Y.
2d 670; 435 N. Y.S.2d 966 (1980). In addition, attempts by municipalities to control MSW disposal through their zoning power have also been challenged
successfully if they discriminate on the basis of the source of the MSW (seerefs. 70, 128),

66See Hughes v. Alexandria Scrap Corp. 426 U S. 794 (1976); also Reeves, Inc. v. Stake 477 U.S. 429 (1980) and White v. Massachusetts Council

of Construction Employees 460 U.S. 204 (1983).

675“,5_&.1.¢Francoisv.khode /5&~ 669F.SuppA1204(D.R.I,l987);Shayne Brothers v, District of Columbia 592 F. Supp.1128(D.D.C. 1984);

and County Commissioners of Charles County v. Stevens 299 Md. 203 (1984). These cases generally find that when States or municipalities operate
landfill services as market participants they may under certain conditions be able to restrict their services to wastes from only their jurisdictions without

violating the Commerce Clause of the Constitution.

68Delaware Solid Waste Authority, 7 Delaware Cog, Chapter 64; also, Hughes v. Alexandria Scrap Corporation, 426 U.S. 794 (1976), Seeref. 128.
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waste if it was a “market participant, ” that is it
owned or operated a facility.”

The Federal Government could address the issue
of self-sufficiency and interstate transportation by
requiring or encouraging State solid waste plans to
address capacity and how it will be provided (see ch.
1 for additional discussion). Some legislation has
been proposed or discussed in Congress to establish
Federal requirements regarding interstate transpor-
tation of MSW, as well as the exportation of MSW
to foreign countries. One proposal, for example,
would alow a State to ban imports from other States
if it had an EPA-certified solid waste plan and a
process for developing sufficient capacity to handle
its own MSW. A reliable system to collect data on
existing, planned, and future capacity also is needed
and could be included in requirements for approval
of State plans.

An dlternative approach would be to provide
mechanisms for cooperation in interstate MSW
transportation (ch. 1). For example, interstate com-
pacts have been used to deal with issues such as
low-level radioactive waste disposal, navigation and
flood control, water pollution control, community
development, and crime prevention (66). In fact,
provisions exist in RCRA (Sections 4002(a) and
4006(C))" to encourage interstate regional planning to
facilitate MSW management. These provisions,
which have not been implemented, could provide a
basis for allowing 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
alow some wastes to move unimpeded across State
lines, but in an orderly manner.”

Restoring Public Confidence

Siting
Siting new MSW management facilities—
whether landfills, incinerators, or recycling facilities—

has become increasingly difficult in some areas.
Some State MSW plans, which in part address the

development of adequate capacity, have failed to be
implemented because new facilities to meet the
goals of the plan could not be sited. Given that
additional capacity shortages are expected as landfill
closings increase when the new EPA landfill regula-
tions take effect (ch. 7), the problem of siting
facilitiesin atimely way is a growing concern.

Informa discussions by OTA with State and local
officials and developers of various types of waste
management facilities throughout the country re-
vealed that most facilities have taken at least 5to
8 yearsto site. Redlistically, any locality needing
additional disposal capacity within a shorter period
of time will probably have to make interim arrange-
ments for MSW disposal, such as expanding the
capacity of existing facilities and/or entering into
agreements with jurisdictions or facilities nearby
that have sufficient capacity to accept additiona
wastes. Again, escalating costs will result.

Public opposition is the primary cause for the
lengthiness of the siting process. The opposition is
in part related to the “NIMBY” (not in my
backyard) syndrome, which seems to affect a broad
range of activities. The primary cause of the
opposition, however, stems from a lack of confi-
dence in the safety of a proposed facility and the
uncertainties associated with its regulation and
reliable operation. Residents also have concerns
about potential negative effects on local property
values.

Nonetheless, some new management facilities of
all types have been sited in recent years (box 8-D).
An extensive body of literature exists on the
difficulties of siting facilities (particularly hazard-
ous waste facilities) and evaluating various ap-
proaches to siting. In general, the key factors to
foster public acceptance of a facility identified by
such studies (69, 97, 131) are the:

. credibility of the siting process (i.e., the
scientific assessments and political judgments
of a site's suitability are trusted by the public);

@Evergreen Waste Systems, Inc.v. Metropolitan Service District 820 F2d 951 (1987).
00ne bill proposed - the 100th Congress (H R. 3515) would not prohibit interstate transport of MSW, but would require that a written agreement

exist between a party transporting MSW across a State line and the facility accepting the waste, and that other specified conditions be met as well. Bills
restricting interstate transportation continue to be proposed in Congress (e.g., H.R. 2099, 101st Cong., 1st sess.), although it is not clear whether Congress

will enact any such measures (75).
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+ equity issues (i.e., assurances to the host
community that health and environmental risks
will not be unfairly borne on its residents); and

«+ public participation (i.e., involving the public
in selecting, evaluating, and locating facilities).

Successful siting is most likely if there is early,
substantive, and continual public participation, posi-
tive local-State relations, and sincere efforts to
mitigate risks (e.g., through additional controls,
frequent monitoring and inspection, and rigorous
enforcement).

Involving the public and building trust can add a
significant amount of time and expense to the siting
process. Yet, alowing the public only limited
opportunities for participation (e.g., public hearings
on an aready government-selected site) can fuel
opposition to waste management alternatives and
also add delays and high costs to a project.

A comparison of the political processes in Japan
and the United States provides some guidance on
how to improve this critical component of poli-
cymaking. In Japan, public acceptance for new
facilities is gained primarily by meeting public
demands for advanced pollution controls. That is,
political and social acceptability (rather than envi-
ronmental, health, economic, or technical factors)
are critical in determining which methods a commu-
nity adopts. In addition, a community swimming
pool or greenhouses, heated by steam recovered
from the waste-to-energy facility, may be provided
to the host community as part of the facility. This
process, athough generally successful, has resulted
in escalating expectations by the public, longer
negotiations, and substantial extra costs (in some
cases up to 50 percent, some of which are borne by
the national government). In the United States,
similar approaches may prove necessary to gain
public confidence in our entire approach to MSW
management.

Effective siting is most likely when two basic
premises are recognized—siting is a continual
negotiations process and it must take place with
public support (125,126)." One study, which re-
viewed 120 proposed MSW incineration projects
and analyzed 20 as representative of the nationa
situation, found that 35 percent completely aban-

Photo credit: M. Wagner

The famous “Not In My Backyard” or NIMBY situation
applies not only to incinerators and landfills, but also to
facilities for processing reclyclable materials. It stems from
past experiences with poorly performing facilities, con-
cerns over potential risks, and failure to involve the public
adequately in decisionmaking.

doned plans for the facility, 15 percent are in
“serious difficulty” proceeding, 25 percent are
proceeding toward contract signing and are not at
more than double the expected time at this stage, and
25 percent are under construction or operational
(13).

In this study, the investigators found that it was
not the technology, concerns over air degradation, or
other concerns which caused a site or project to be
abandoned, but rather “insufficient public apprecia-
tion of the need to find a waste disposal aternative.
The researchers found that public education pro-
grams needed to begin before the site was announced
and needed to include detailed explanations about
the need for the facility.

Political and personal economic considerations
can affect citizens living near a site. Sometimes
indecision by local officials can fuel oppositionto a
proposed site; citizen advisory committees without
sufficient public education efforts can also be
associated with siting difficulties. In addition, if
homeowner equity is the major personal asset of
local citizens, opposition is likely to be high.

71See also refs. 64 and 124. For discussions of how procedural improvements in the siting process could increase the likelihood Of Siting, seeref. 9.



344 . Facing America’s Trash: What Next for Municipal Solid Wrote?

Box 8-D-Examples of Successful Local and State Siting Experiences

The Palm Beach County (Florida) Solid Waste Authority considers involvement of the Citizens Advisory
Council (CAC) key to the successful siting of its resource recovery facility. The CAC assisted in defining the details
of the $320 million bond issue, reviewing elements of the project before contract signing occurred, and continues
to serve as a “watchdog” for the project. The authority, in an attempt to gain public confidence, went beyond
regulatory requirements and attempted to address public concerns throughout the planning and implementation of
the project. Although the siting process for the resource recovery facility did take 7 years and possibly entailed some
additional expenditures, public support was established for the project and the county’s MSW efforts (1 15).

Approximately 5 years were required to site the waste-to-energy facility in Marion County, Oregon. In total,
however, 12 years were spent to develop arelatively long-term MSW solution for the county. The County Board
of Commissioners, after meeting resistance to siting a new landfill, established a citizens group (the Solid Waste
Advisory Council) in 1979 to study MSW options. The citizens advisory group recommended at the end of 2 years
that a waste-to-energy facility be built. The board concurred and selected a prospective vendor. Soon, however,
public pressure mounted again. A public relations firm was hired, and another citizens group was formed (the
Citizens Committee to Solve Marion County’s Garbage Crisis). Eventually, a petition filed in opposition to the
waste-to-energy facility was defeated and the plant opened in 1986 (34).

In Wisconsin, the Department of Natural Resources (DNR) is responsible for the technical and environmental
regulatory review of landfill sites, and the State Waste Facility Siting Board has the power to arbitrate an agreement
between a municipality and alandfill developer as long as the agreement meets the regulatory requirements set by
the DNR.' The DNR includes in its technical and environmental review criteria such as: an evaluation of the need
for the fecility; location criteria; environmental criteria (e.g., soil type); design criteria (e.g., liner and cap design);
construction documentation; proof of financia responsibility for closure and long-term care; site licensing; and
periodic inspections. The negotiated agreement can address landfill design, operation and closure issues, and
alleviating economic impacts on the local area—but, again, State requirements must be met.

Of the 103 facilities that have been subject to the law, in 30 cases no negotiation process was sought; for the
73 which entered into the process, 26 reached a negotiated agreement, 41 are till in the process, 5 have withdrawn,
and one is being brought to arbitration (102). The State of Wisconsin acknowledges that its siting process is
“complex, comprehensive and time consuming’ ’-taking 3 to 5 years to complete, but it is also successful
(102,1 12). One State official concludesthat itis, ** The interplay of planning, state licensing and enforcement and
the negotiation/arbitration of local approvas [which] makes the siting of new environmentally safe facilities
possible” (1 12).

Another key to the siting program’'s success is the local approval process, which allows local units of
government to establish reasonable controls on the facility and provides an opportunity for any adverse social and
economic impacts to be mitigated through the negotiation process. Apparently, economic compensation to host
communities and sometimes directly to property owners has been important to a number of agreements. In general,
the negotiations proceed in good faith and result in resolution because of the specter of arbitration by the State, which
could result in aless favorable outcome.

1 For more discussion Of the Wisconsin siting process, see ref. 112.

Although OTA did not attempt an exhaustive
review of all siting experiences, it recognizes siting
as a central problem for MSW managers. As
discussed in box 8-D, several examples of successful
State and local siting experiences can help identify
what types of siting policies are likely to be most
effective. In Palm Beach County, Florida, for
example, local officials were able to implement a
multi-faceted MSW program consisting of recy-
cling, a refuse-derived fuel (RDF) resource recovery

facility, and landfilling. A different approach, also
successful, occurred in Marion County, Oregon, for
a waste-to-energy facility. Wisconsin is often identi-
fied as having an innovative siting program for
landfills that incorporates the use of a negotiation/
arbitration process.

As this discussion indicates, public support is
crucia to success. This means public involvement,
through education and participation, must occur
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early and throughout the planning, siting, and
development of MSW management options. Spo-
radic involvement of the public, an unwillingness (or
the appearance of inflexibility) to address public
concerns, and a lack of consideration of all available
management alternatives, can jeopardize successful
siting. This may add time and additional expense to
MSW projects, but it will encourage necessary
public support.

Public Education and Participation

The importance of consumer education of the next
generation of consumers--our children--can not be
understated. As the public grows more aware of the
environmental consequences of its lifestyles (e.g.,
purchasing decisions), its understanding of waste
reduction, recycling, and other management altern-
atives broadens. In addition, concern for the intercon-
nectedness of environmental problems increases.
Public education, public participation, and public
acceptance of MSW management aternatives are
inextricably intertwined. One effort will not have
meaningful results without the others.

A number of States and localities have created
education programs as part of their MSW activities.
For example, in California, particularly in the San
Francisco Bay area, the importance of public educa-
tion is widely recognized and is a key component in
local recycling programs. This includes not only
pamphlets and materials distributed to residents
about the recycling program, but also a recycling
curriculum guide for teachers. In Ohio, the Depart-
ment of Education requires all Ohio schools to
include environmental education in the curriculum,
and the Department of Natural Resources’ Division
of Litter Prevention and Recycling developed a
comprehensive solid waste, recycling, and litter
prevention curriculum guide. It developed the guide
because a review of current health, science, and
social studies texts in the schools revealed that solid
waste issues generally were not included. The solid
waste curriculum guide is indexed to allow activities
to be selected for lessons in mathematics, English,
science, and social studies (158),

Most State and local education programs assume
that the use of materials and the prevention and

management of MSW should be included in the
curriculum of all school-age children. The logic is
that if the importance of sound waste management
and the ethics of waste reduction and recycling are
taught beginning in elementary school, by the time
a child reaches adulthood practices such as materials
separation will be part of one’s lifestyle. In Japan, as
well as in a number of other countries, lessons on
recycling and other waste management issues are
taught to all school-age children.

One example of a successful recycling informa-
tion center is in Portland, Oregon. The Metropolitan
Service District in Portland operates a Recycling
Information Center that responded to nearly 30,000
calls in 1988. The Center began as a volunteer
organization initially supported by a grant from the
U.S. Office of Environmental Education (part of the
Department of Health, Education, and Welfare) and
donations. To date, however, the Federal Gover-
nment has not been extensively involved in support-
ing any educational programs for MSW. Sugges-
tions have been made that the Federal Government
establish an organization similar to the Clean Japan
Center to serve as an information source and
clearinghouse for citizens and the private sector
(66). Again, although some States and localities
have established information centers, most have a
more narrow focus than the Clean Japan Center.

Views of Appropriate Federal Roles

OTA released a study on materialsin MSW 10
years ago, Materials and Energy From Municipal
Waste, and many conclusions regarding key issues,
findings, and the “current” Federal role appear
strikingly similar to those in this report-at least at
first glance (130). Little has changed in the Federal
Government’s role in MSW in the last 10 years.
Concerns over appropriate methods of “resource
recovery,” the marketability of recovered materials,
institutional barriers to recycling, inequities in the
governmental incentives for resource recovery and
recycling, and the desirability of source separation,
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The links between the extraction of virgin resources and the mounds of waste that we discard must be made more apparent to the
next generation than they are to most Americans today. States and localities usually cite education-particularly at the grade school
level—as a key factor in their recycling programs.
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are al topics in the decade-old OTA assessment.”
Y et new concerns have also arisen, such as the need
for waste reduction efforts, and the technologies for
resource (both energy and materials) recovery and
recycling have changed. In the 1979 report, an entire
chapter analyzed proposals for beverage container
deposit legislation. In 1989, implications of newly
adopted mandatory source separation recycling pro-
grams warrant detailed examination. Further, the
rationale for source separation has been broadened
beyond recycling (ch. 1).

Although the list of appropriate Federal activities
suggested 10 years ago is not very different from that
discussed in this assessment, the motivation for
action may have changed. As more stringent landfill
requirements have been adopted, available MSW
capacity has declined dramatically. This was not a
serious concern in 1979, although the potential
environmental problems associated with improper
landfilling methods were and prompted adoption of
stricter regulations .73

Whether the pressure for new, more adequate
MSW capacity and other conditions present today
will motivate Federal action remains to be seen. As
the 1979 OTA assessment concluded:

Ultimately, the widespread adoption of resource
recovery and recycling may depend not so much on
the objective analysis of small actions taken together
or separately, but on Federal action to create a
climate in which the recovery, recycling, and reuse
of discarded wastes becomes a valued way of life for
all Americans.

Federal attention to MSW disposal and manage-
ment problems lapsed during the last decade,
primarily because of the Nation's preoccupation
with hazardous waste problems. As municipalities
struggle to devise appropriate mixes of MSW
management options for their communities, and
States become more directly involved in MSW
management, the issue of the appropriate role for the
Federal Government resurfaces. State by State,
locality by locality, MSW policy development is
hampered by limited resources. This results in

inconsistent MS W programs and regulations. Conse-
guently, the need for greater Federal involvement is
once again being emphasized. As in other areas of
environmental policy where a strong rationale for
Federal involvement is clear, inconsistencies can
lead to a confusing regulatory climate (hampering
business decisionmaking) and even encourage the
movement of waste from more regulated to less
regulated jurisdictions (ch. 7).

State and local officials generally agree that there
should be greater Federal involvement in MSW
management. Specifically, the following tasks, com-
piled from a roundtable discussion at an OTA
workshop (133), are frequently included in “wish
lists’ for an expanded Federal role in MSW
management:

« establishing a national clearinghouse for infor-
mation (e.g., developing a database, standardiz-
ing terms and definitions, compiling bibliogra-
phies);

+ providing Federal incentives for recycling (e.g.,
stimulating markets, mandating product dis-
posal charges, encouraging design for recycla-
bility of products);

+ undertaking research and development (e.g.,
ash disposal methods, determine health effects
of management options, improve recycling
processes, provide incentives for private re-
search and development);

« providing technical assistance (e.g., provide
training to State officials, develop performance-
based standards for options, assist States in
methods of waste reduction);

« establishing packaging and product regulations/
guidelines to reduce waste/toxicity (e.g., re-
quire labeling, ban toxic constituents);

« establishing workable Federal procurement stan-
dards, and

« finalizing regulations for landfilling and incin-
eration facilities.

These tasks for further Federal involvement are not

unlike those frequently voiced by other public and
private interests as well.

72Usage of the term *‘resource recovery” has changed somewhat. In the 1979 OTA report, resource recovery activities referred mainly to the use of
technologies for burning the combustible portion of MSW or converting it (through RDF processes) and recovering ENergy. At that time recovery of
materials for recycling or composting was less available commercially. In this assessment, materials recovery is distinguished from energy recovery,

and resource recovery can refer to either or both types of recovery activities.

731n addition to environmental concerns, Wise and efficient yse of materials, the preservation of virgin materials, energy conservation, and improving
the balance of trade by reducing our dependence on imported natural resources were goals noted in the 1979 assessment.
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Asindicated in appendix 8-A, authority for many,
but not all, of these activities already exists in
RCRA. The current reauthorization of RCRA is an
opportunity to address these issues and further
define the Federal role in MSW. The establishment
of a more effective system to reduce the generation
of MSW and better manage what is produced is
directly dependent on how well Congress meets the
challenge of defining Federal involvement in MSW
management.

The effective management of MSW will require
not only intergovernmental changesin responsibili-
ties and changes in Federal, State, and especially
local budgets for MSW management, but aso
changes in people’s lifestyles. If thisis to happen,
governments will have to proceed now with pro-
grams that will restore public confidence. Involving
the public in meaningful ways-i. e., without allow-
ing citizens only the power to object-in the MSW
planning and facility siting processes will be key to
ensuring the public trust necessary to re-direct past
MSW management efforts and adopt lifestyle changes
that generate less waste.

APPENDIX 8-A: FEDERAL
STATUTORY AUTHORITY

Solid Waste Disposal Act and
Resour ce Recovery Act

Congress first established a Federal role in solid waste
issues bypassing the Solid Waste Disposal Act of 1 %5.”
As was typical at this time for other environmental policy
areas, the law merely authorized Federal research in the
area and set up a program of grants to the States for similar
research. The Resource Recovery Act of 1970 amended
this law and strengthened the Federal role.” It was not
until the Resource Conservation and Recovery Act
(RCRA) of 1976 that Federal involvement was signifi-
cantly expanded (see next section).

Prior to the mid- 1960s, fewer than half of the municipali-
ties with populations greater than 2,500 had programs for

solid waste disposal (68). Waste management regulations
that did exist were primarily genera health and safety
ordinances applied to waste disposal sites. State activities
were for the most part limited to formally delegating
authority to municipalities for solid waste management,
prohibitions against dumping of wastes on public prop-
erty, and anti-litter programs. A few States, however, did
have some solid waste activities, usually as part of their
public health program (68).

The Solid Waste Disposal Act of 1965, in addition to
initiating the Federal role in MSW policy, encouraged
greater State involvement while affirming primary reli-
ance on loca management, The Department of Health,
Education, and Welfare was authorized to provide techni-
cal and financial assistance to State and local govern-
ments, In addition, grants were available to States that
developed statewide solid waste management plans and
designated a single implementing agency (Section 206).
By 1975, al States had adopted some form of solid waste
regulations, athough there was tremendous variation
among them.

The Resource Recovery Act of 1970 amended the Solid
Waste Disposal Act to authorize a Federal grant program
for the “demonstration, construction, and application of
solid waste management and resource recovery systems
(Section 101) and established Federal authority for the
promulgation of guidelines for “solid waste collection,
transport, separation, recovery, and disposal systems’
(Section 104(b)). The funding of such solid waste
activities increased after the creation of the Environ-
mental Protection Agency (EPA) in 1970. EPA, for
example, funded eight resource recovery projects under
the program established by the 1970 Act. Shortly after this
time, however, EPA activity decreased as other environ-
mental issues received higher priority (68).

Resour ce Conservation and Recovery Act
(RCRA) of 1976"

Passage of RCRA in 1976 was a clear movement
toward more direct Federal involvement in solid waste
management. The intent of RCRA was to improve waste
management by discouraging landfill disposal. This was
done by shifting the burden of costs more directly to users,
and by encouraging development of resource recovery

74Public Law 89-272.
75Public Law 91-512.

76Public Law 94-580 (1976). RCRA’s statutory definition of solid waste was quite broad, and included ‘ garbage, refuse, and other discarded solid
materials, including solid-waste materials resulting from industrial, commercial, and agricultural operations, and from community activities. . .“ (42
U.S.C. 53251-3259 (1970). Later, the definition was expanded to include sludges of varioustypesand “. . . other discarded material, including solid,
liquid, semisolid, or contained gaseous material resulting from industrial, commercial, mining, and agricultural operations, and from community
activities” (42 U.S.C. Section 6903(27) (1977)). This assessment, however, does not examine all of these types of waste (ch. 1). Solid waste management
was also broadly defined by the act to include “the collection, source separation, storage, transportation, transfer, processing, treatment, and disposal

of solid waste’ (42 U.S.C. Section 6903(28)).
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technologies and use of the materials or energy recovered
(66).

RCRA distinguishes between hazardous (Subtitle C)
and nonhazardous (Subtitle D, including MSW) wastes.
Since its passage, most activities by the Federal Govern-
ment have focused on hazardous waste issues, RCRA did
establish an office of solid waste within EPA, mandated
regulations on solid waste disposal, and established
procedures for State development of solid waste manage-
ment plans. Yet most responsibility for overseeing the
management of solid wastes remains with the States, as
Congress expressly avoided preemption of State regula-
tionsin this area.

Subtitle D (Subchapter IV, RCRA) includes objectives
that encourage methods of MSW management that are
“*environmentally sound and [will] maximize the utiliza-
tion of valuable resources including energy and materials
which are recoverable from solid waste and to encourage
resource conservation’ (Section 4001 ). These objectives
are consistent with the findings presented in RCRA’s
initial section (Section 1002) about solid waste, the
environment and human health, and materials and energy.
Similar findings relevant to MSW management are
included in other statutes, such as the Mineral Lands and
Mining Act (MLMA) and the Public Utility Regulatory
Policies Act (PURPA).”

Despite these types of findings and objectives, what is
not stated in the act is of great interest. It is noteworthy
that RCRA does not contain a statement of national
policy for MSW. Indeed, the lack of national goals for
MSW possibly has contributed to the genera lack of
Federal leadership in this area. Such a policy may not have
been stated because Congress has been careful to respect
the traditional roles of local and State governments.

In addition, although it is frequently assumed that a
hierarchy of preferred M SW management optionsis
stated in RCRA, no such hierarchy is explicitly
outlined in the statute. The section on findings (Section
loo), for example, only notes a need for altern-
atives to landfills. With the statute’ s general emphasis on
resource recovery, recycling and waste-to-energy incine-
rators seem to be viewed as equaly desirable. M SW
prevention is not clearly stated as a policy or as the
preferred option within a hierarchical approach.”
Finally, contrary to what often may be assumed, RCRA
does not explicitly state a policy of minimizing
environmental and health risks associated with MSW
management practices. Again, however, the sections on

findings (Section 1002(b)) and objectives (Section 4001)
note the danger to human health and the environment
from inadequate M SW management and state an objec-
tive of environmentally sound MSW management.

A major focus of Subtitle D was to encourage the
development of State solid waste management plans
(addressing both MSW and nonhazardous wastes) and
foster intergovernmental (Federal, State, and local) and
public/private cooperation. Federal technical and finan-
cial assistance were offered to States and localities as
incentives for the development of plans (Sections 4002-
4003, Sections 4006-4008). Another major focus of
Subtitle D is the improvement of landfills. EPA was
authorized to promulgate regulations containing criteria
for classifying types of sanitary landfills (Section 4004),
to facilitate in the closing or upgrading of existing open
dumps (Section 4005), and to provide some assistance for
these activities to rural communities (Section 4009).

RCRA aso contains a substantial research, develop-
ment, demonstration, and information subtitle (Subchap-
ter VIII). This subtitle, in addition to establishing broad
research authorities for EPA, ‘*alone or after consultation
with the Secretary of Energy’ (Section 8001), identifies
a number of specia studies to be supported, such as glass
and plastic, tires, waste composition, ‘‘small-scale and
low technology,” and “front-end source separation”
(Section 8002). The act established the Resource Conser-
vation Committee, composed of the EPA Administrator,
the Secretary of Commerce, the Secretary of Labor, the
Chairman of the Council on Environmental Quality, the
Secretary of Treasury, the Secretary of Interior, the
Secretary of Energy, the Chairman of the Counsel of
Economic Advisors, and a representative of the Office of
Management and Budget (Section 8002@). The commit-
tee was to investigate ‘all aspects of the economic, social,
and environmental consequences of resource conserva-
tion,” including the “appropriateness and feasibility” of
product charges or product bans, and the effect of existing
policies (e.g., subsidies and other economic incentives)
on resource conservation (104).

In addition, Section 8003 identifies a comprehensive
list of topics for which the EPA is to “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 solid waste
collection and management, and research and develop-
ment projects for solid waste management (section
8003(a)). A central reference library was to be established

TTPublic Law 96-479 and Public Law 95-617, respectively.

T8RCRA’s policy Statement about reducing the generation of Wrote applies only to hazardous wastes (Section 1002(a)(6)). although MSW reduction

isincluded in the findings as an area necessitating Federal action.
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and maintained to house this information and other
relevant data on performance and cost-effectiveness
records for various solid waste management and resource
conservation technologies and systems (Section 8003(b)).
Full-scale demonstration facilities and grants for resource
recovery systems and “improved solid waste disposal
facilities” programs were aso established (Sections
8004-8006).

Procurement guidelines are to be prepared by EPA,
after consultation with the Administrator of Genera
Services, the Secretary of Commerce (acting through the
Bureau of Standards), and the Public Printer (RCRA,
Subchapter 1V). The guidelines should designate items
produced with recovered materials that must be procured
by Federal agencies (in accordance with the provisions of
the Section), recommend practices for the procurement
and certification of such items, and provide information
on the availability, relative price, and performance of such
items (Section 6002(e)). EPA was required to prepare
final guidelines for paper and three other product catego-
ries, including tires, by 1985. In addition, each procuring
Federal agency is required to establish an affirmative
procurement program (Section 6002(i)).

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

Even this brief summary of RCRA indicates that it
established broad authority for Federa involvement in the
development of MSW policies. RCRA already includes
provisions to address many of the areas frequently
identified today in need of Federal attention (ch. 1). Yet
Congress did not grant EPA any authority to require State
implementation of any Federal standards relating to MS W
management.“ This, as noted above, preserved the
primacy of State and local responsibilities for MSW
management. Federal activity in MSW management has
indeed remained limited, as clearly illustrated in the lack
of funding of Subtitle D activities since 1981.

Hazar dous and Solid Waste Amendments
of 1984®

The Hazardous and Solid Waste Amendments (HSWA)
of 1984 represent a broadening of the Federal involve-
ment in MSW management, although their major focusis
on refining hazardous waste management under RCRA.
HSWA does add one additional method for EPA to
encourage compliance of State solid waste plans with
federal guidelines. EPA can use its enforcement powers
under the hazardous waste provisions of RCRA if a State
fals to implement permit programs for solid waste
facilities receiving hazardous wastes from small quantity
generators (SQGs) and/or household hazardous wastes
(HHW) (Section 4005(c); see also Section 3001(d)).

HSWA aso gives EPA the authority, if necessary, to
directly manage portions of a State's solid waste manage-
ment plan. Successful implementation, however, still
depends on State and local planning and enforcement
efforts. In addition, EPA is directed to survey solid waste
management facilities across the Nation and evaluate
whether current guidelines and standards are adequate to
protect the environment and human health. It is also
directed to promulgate revisions of the landfill guidelines
and those for landfills receiving HHW and SQG hazard-
ous wastes (Section 4009a) (143,144,145,147,149a).
HSWA dso clarified the open dumping ban and reempha-
sized the procurement program.

Current RCRA Reauthorization Efforts

Congress is focusing its attention during the current
reauthorization process for RCRA on Subtitle D of the
law and is revisiting the issue of the appropriate Federal
role in MSW management. There is agreement that the
Federa role in this policy area needs to be expanded, yet
it is unlikely that a Federal role comparable to that
established in other environmental areas (e.g., hazardous
waste management) will be defined for MSW manage-
ment.

The Chairman of the Senate Subcommittee on Hazard-
ous and Toxic Substances of the Committee on Environ-
ment and Public Works introduced the Waste Minimiza-
tion and Control Act of 1989 (S. 11 13; also see S. 1112)
and held hearings throughout the year on MSW issues.
The Chairman of the House of Representatives Subcom-
mittee on Transportation, Tourism and Hazardous Materi-
as of the Energy and Commerce Committee also held
hearings and is expected to introduce a RCRA reauthori-
zation bill in 1989. Separate legisation aso has been

9Several methods exist, however, for epa to encourage compliance. For example, if a State does not develop or implement a management plan, jt
will not receive financial or technical assistance (Section 4007). Also, EPA may seek injunctive relief if disposal practices present *’an imminent and
substantial endangerment to health or the environment’ (Section 7003). Citizen suits can also be used to encourage compliance (Section 7002).

80Public Law 98-616.
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introduced to address specific aspects of MSW issues
(e.g., the disposal of incinerator ash residues, interstate
transportation restrictions, etc.).

Other Relevant Statutes and Authority

Public Utility Regulatory Polities Act and Other
Energy Laws--The Public Utility Regulatory Policies
Act (PURPA, Section 210)* of 1978 requires the Federal
Energy Regulatory Commission (FERC) to guarantee a
market for electricity generated by qualified small power
producers, which includes most waste-to-energy incinera-
tion facilities (chs. 5 and 6). FERC is mandated to issue
rules requiring electric utilities to purchase electricity
from qualified cogenerators and small power producers.
A qualified facility must: 1) produce electric energy
“solely by the use, as a primary energy source, of
biomass, waste, renewable resources, or any combination
thereof”; 2) produce no more than 80 megawatts of
power; 3) have the total annual input of oil, coal, and
natural gas not exceed 25 percent in Btu value of the fuel;
and 4) have equity ownership of a small power producer
by a utility exceed 50 percent (Section 201; 16 U.S.C.
Section 824a-3). PURPA also provides some exemptions
from Federal and State requirements, such as those
relating to financial arrangements for power sources and
the Federal Power Act (Section 201(€)).

The intent of PURPA was to encourage cogeneration
and small power energy production and thus decrease the
Nation’s dependence on fossil fuel and foreign sources of
energy, and diversify energy production. Concern has
been raised that FERC regulations issued in 1980 to
implement PURPA essentially created a subsidy system
for such sources of power. This is because the 1980
regulations allow States to set rates exceeding or falling
below the avoided cost of purchasing the qualified
facility's energy production.* These “incentive rates’
can be used to encourage certain technologies, such as
waste-to-energy incineration. In April 1988 FERC invali-
dated New York State's law which set the purchase rate
above the utility’s full avoided cost.” At least 20 other
States have similar laws or regulations which could be
preempted. The claim is that these laws could encourage

the production of energy from “inefficient” sources,
which was not the intent of PURPA; the counter-claim is
that utilities are generally opposed to small power
generators and this FERC decision reflects a “pro-
utility” perspective (26). In any case, the New York
Public Service Commission is contesting FERC's order in
court and in Congress.

A number of other past energy and conservation
statutes encouraged the use of resource recovery, either of
energy or secondary materials. The Energy Security Act™
of 1980 has a purpose of reducing the dependence of the
Nation on imported oil. This in part entailed financia
support of waste-to-energy facilities by providing the
Secretary of Energy authority to grant construction loans
and guarantee them, provide price support loans and
guarantee them, and establish an accelerated research,
development, and demonstration program (Section 237).
The Non-Nuclear Research and Development Act™of
1974 was amended by the Department of Energy Act™ of
1978 (Civilian Applications) to give the Department of
Energy (DOE) genera authority to award grants, con-
tracts, price supports, and loan guarantees for municipal
waste reprocessing demonstration projects (Section 20).
In addition, the Department of Energy Act of 1978
amended the Energy Security Act to accelerate further the
research, development, and demonstration program for
waste-to-energy and to evaluate existing facilities for
performance and costs.

The act which created DOE, the Department of Energy
Organization Act”of 1977, includes as a goa the
development and commercialization of recycling as part
of a genera emphasis on energy conservation. The
National Energy Conservation Policy Act®went further
to encourage the use of recovered or recycled materials in
industrial operations by requiring DOE to set targets for
the use of secondary materials for the metals, paper,
textile, and rubber industries, and to create incentives for
industries to work with the government to achieve these
goals.

Other Relevant Statutes-Several other environ-
mental statutes contain authority relevant to MSW

8] public Law 95-617.

82The ‘‘avoided cost’’ is calculated based on what autility would have paid to produce or purchase the energy itself rather than from a qualifying

facility.

830Orange and Rockland V. New York Public Service Commission, Docket No. EL87-53.
84pyblic Law 96-294. Biomass, which the Act encouragesthe use of by all economically and environmentally sound ways, is defined in the Act to

include MSW and industrial waste.
85Public Law 95-238.
86psbiic Law 95-238.
87Public Law 95-91.
88public Law 95-619.
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management or its reduction. These include the Clean Air
Act, the Comprehensive Environmental Response, Com-
pensation and Liability Act (CERCLA, often refereed to
as “ Superfund”), and the Toxic Substances Control Act.
In addition, the Internal Revenue Service (IRS) has some
relevant authority effecting MSW activities. The Con-
sumer Product Safety Commission and the Food and
Drug Administration have authorities relevant to product
or packaging changes that might result from waste
reduction efforts (see “Waste Prevention’ in text).

The only current standards promulgated under the
Clean Air Act®that apply specifically to MSW incine-
rators are those for particulate emissions (ch. 6). In June
1987, EPA sent guidance to its regional offices that
permits for new and modified facilities should be issued
based on a dry scrubber and fabric filter, or electrostatic
precipitator, as the best available control technology
(BACT) for sulfur dioxide and particulate matter, and
combustion controls as BACT for carbon monoxide (ch.
6).”

EPA is scheduled to propose new regulations for MSW
incinerators by November 1989 (ch. 6). At that time, EPA
also expects to issue guidelines for States to regulate the
retrofitting of existing incinerators to bring them into
compliance with new emission limits. Current congre-
ssional proposals for controlling air emissions are gener-
aly viewed as more stringent than EPA’s proposas
(29,30). Some environmental groups, such as the Envi-
ronmental Defense Fund and the Natural Resources
Defense Council, generally favor the more stringent
congressional proposals. Some local and State officials,
such asthe U.S. Conference of Mayors and the Northeast
States for Coordinated Air Use Management, and industry
interests favor the EPA proposal (29,30).

CERCLA"directly affects locdities whose MSW
landfills are identified by EPA as Superfund sites (chs.
1,7). Under the liability provisions of CERCLA, all
responsible parties (i.e., al parties disposing of waste at
a site) cart be required to pay proportional shares of
remediation costs. In the past, EPA usually only required
private industrial parties to cover the costs of remedial
actions and compensation from MSW landfills. Recently,
EPA convened a Municipal Settlement Task Force to
determine how local governments involved with Super-

fund sites will be handled. Local officials, for example the
National League of Cities, argue that EPA should
continue to consider the public and private sectors
differently. In contrast, industry interests argue that local
governments should be treated and prosecuted in the same
way as corporate defendants (1 19,120). Indeed, it appears
that there is no basis in Superfund to treat local
governments differently from other responsible parties.
However, the potential for creating a financial crisis for
some municipalities by imposing this interpretation is a
legitimate source of concern to local governments.

Some observers suggest that the Toxic Substances
Control Act”(TSCA) is a potential tool for EPA to
prevent or minimize toxic substances in products which
ultimately become part of the MSW stream. Clearly,
TSCA does contain appropriate legal authority, because
it provides authority to regulate any part of a chemical’s
life cycle from production, distribution, use, and disposal
(Section 4(a)(1)(A)(i); also Sections 5 and 6). To do so,
however, requires determination of ‘unreasonable risk of
injury to health or the environment” (Section 4(a)(2). A
major problem for regulating under TSCA isthat ‘unrea-
sonable risk” is not defined. This requires a tremendous
amount of data, and the resulting case-by-case approach
leads to an extremely slow regulatory process. Thus
TSCA is not likely to be an efficient way to prevent or
minimize toxic substances in MSW. Rather, approaches
that attempt more directly to affect the design of products
(considering their waste implications) may be more
effective for this purpose (chs. 1 and 4).

At least two sections of the Internal Revenue Code are
directly related to MSW (chs. 5 and 6).* First, the Internal
Revenue Service's (IRS) definition of solid waste is based
on that of the Solid Waste Disposal Act of 1965, with the
additional condition that the material have no market
value.” Therefore, if anyone is willing to purchase the
material at any price, it is not solid waste according to the
IRS definition (66). Second, Section 103 of the Internal
Revenue Code alows tax-exempt industrial development
bonds to be issued by political subdivisions to private
corporations to finance the construction of solid waste
disposal facilities and arty waste disposal function of a
facility. However, once the material isin saleable form it
is no longer solid waste and bond revenues cart not be

89public Law 95-95.

MEPA believes that acombination of an acid gas scrubber, controlled combustion conditions, and a particulate matter collection device can also reduce
dioxins, furans, other organic chemicals, and metals to acceptable levels (ch. 6).

91public Law 96.51().
92public L2, 94469.

931n1982, the Energy Tax Act (Public Law 95-618) provided a credit for “recycling equipment,” but this has been repealed.
94Treas. Reg. Section 1.103 -108( 2)ii)b); Rev. Rul. 72-190, 75-184, and 76-222.
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applied to it. At least 65 percent of the materials processed
are required by the IRS to be ‘*solid waste. ”

Exercising existing Federal regulatory authority could
have the effect of internalizing production costs associ-
ated with environmental pollution in a way favorable to
the use of secondary materials. Because the use of primary
materials is sometimes more polluting in manufacturing
processes than the use of secondary materials, further
regulation and enforcement of pollution standards could
indirectly increase the demand for secondary materials
(ch. 5).

For example, under the Clean Water Act®EPA has set
effluent guidelines and standards for industries in the
pulp, paper, and paperboard point source category (in-
cluding subcategories for primary and secondary material
industries). Initially, the rulemaking focused on establish-
ing effluent limitations based on “ best practicable control
technology currently available” (BPT), “best available
technology economically achievable’ (BAT), and “new
source performance standards’ (NSPS) for conventional
pollutants such as biochemical oxygen demand (BOD),
total suspended solids, and pH.* To address toxic and
nonconventiona pollutants as well, BPT and BAT control
and treatment options have been adopted for some sources
in the pulp, paper, and paperboard industry category
directly discharging into navigable waters. Requirements
for al toxic pollutants have not been established to date
(142). If regulations for additional toxic and noncon-
ventional pollutants were promulgated-and these regu-
lations applied to more subcategories of the industry-it
islikely that they would have a greater economic impact.
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Appendix A
Glossary

Additive—a substance added to plastic resins that
imparts physical properties to meet specific applica
tions and improve processing.

Ash—the noncombustible solid byproducts of incin-
eration pProcesses.

Avoided cost-costs a utility may pay for electric power
purchased from a waste-to-energy facility, based on
how much it would have cost the utility to generate the
power itself; or, costs not incurred because of diversion
of waste from alandfill (e.g., disposal, environmental,
and opportunity costs).

Baghouse (or fabric filter)--emission control device; an
array of cylindrical bags used to trap solid particles and
dust.

Beneficiation-initial processing of a raw materia to
remove contaminants.

Biodegradable plastic—a plastic that can be broken
down by microorganisms such as bacteria and fungi;
as generally used, the term does not necessarily mean
compl ete degradation into carbon dioxide and water.

Bottom ash—relatively coarse uncombusted or partly
combusted residue of incineration that accumulates on
the grate of afurnace.

Buy-back—a facility that pays individuals for recyclable
materials and further processes them for market.

Capacity utilization—ratio of quantity of production to
total capacity of production facilities.

Capture rate—tonnage of recyclable collected, divided
by total tonnage of MSW generated by participating
households or commercial establishments.

Codisposal--disposal in one area of two or more types of
solid waste, for example unprocessed MSW and
incinerator ash in alandfill.

Cogeneration-production of both electricity and steam
at one facility, from same primary fuel source.

Collection-gathering of MSW for subsegquent manage-
ment (i.e., landfilling, incineration, or recycling).

Combined ash-mixture of bottom ash and fly ash.

Combustion—see incineration.

Commerce Clause—a constitutional clause granting
Congress the power to regulate all commerce; the
“dormant commerce clause” makes it explicit that
State lines cannot be made barriers to the free flow of
commerce.

Commingled recyclables--recyclable materials separated
from mixed MSW at point of generation; further
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separation into individual components occurs at col-
lection vehicle or centralized processing facility.

Composite liner—a liner system composed of an engi-
neered soil layer overlain by a synthetic flexible
membrane liner,

Comporting-biological decomposition of solid organic
materials (e.g., yard waste, paper) by microorganisms
(mainly bacteria and fungi); “compost” is the humus-
or soil-like product.

Cullet-crushed waste glass.

Curbside collection-collection at individual house-
holds or commercia buildings by municipal or private
haulers, for subsequent transport to management
facility.

Demand-limited materials---secondary materials for
which buyers are relatively scarce even though sup-
plies may be available.

Dioxins-a family of chlorinated chemicals, some of
which are toxic to animals under certain exposure and
dosage conditions.

Drop-off-transport of individual MSW materias (e.g.,
newspaper, cans, bottles) by individuals to specified
area, for subsequent processing and transport to
recycling facility.

Dry injection—injection of a dry reagent such as lime
powder into an incinerator boiler or the original MSW,
to aid in control of acid gases.

Economies of scale-increases in production capacity
that reduce the average cost per ton of output.

Electrostatic precipitator (ESP--emission control de-
vice that electrically charges particles, which are
drawn to oppositely-charged plates; particles fall from
the plates and are collected for management.

Energy recovery-retrieval of energy from MSW by
converting heat from incineration or methane gas from
landfills.

Fabric filter-see baghouse,

Fixed costs--Costs that do not vary with level of output
of a production facility (e.g., administrative costs,
building rent, mortgage payments).

Flaring—burning of methane emitted from collection
pipes at alandfill.

Flint glass-clear glass.

Flow control ordinance--Ordinances that require deliv-
ery of collected MSW to specific management facili-
ties.
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Fly ash-particles that are carried off an incinerator grate
by turbulence or volatilized material that condenses in
the flue gas into particles.

Furnish—the pulp used as raw material in a paper mill.

Glassphalt-an asphalt product that uses crushed glass as
a partial substitute for aggregate in the mix.

Heavy metals-metals of high atomic weight and
density, such as mercury, lead, and cadmium, that are
toxic to living organisms.

Home scrap--waste produced and reused inside a
production facility.

Household hazardous waste-products used at resi-
dences that are discarded in MSW and that contain
substances aready regulated under RCRA as an
industrial hazardous waste.

Incineration-burning of fuel under controlled condi-
tions, ideally converting all carbon to carbon dioxide
and all hydrogen to water.

Integrated waste management-coordinated use of a
hierarchy of management methods, including waste
prevention; OTA does not use the term because
prevention is fundamentally different than manage-
ment.

Investment tax credit—a tax credit that allows busi-
nesses to subtract a portion of the cost of qualifying
capital purchases from their Federal or State tax
liahility, thus reducing the net after-tax cost of capital.

Landfilling-disposing of solid waste on land in a series
of compacted layers and covering it, usualy daily,
with soil or other materials.

L eachate-contaminated water emanating from a
landfill.

L eachate collection and removal system—pipes used to
collect leachate that settles on a liner and prevent it
from migrating into groundwater.

Liner-a protective layer, made of soil or synthetic
materials, installed along the bottom or sides of a
landfill to reduce migration of leachate into groundwa-
ter beneath the site or laterally avay from the site.

Loan guarantee-government-funded insurance that
protects lenders against the failure of a project to pay
back the principal and interest on a loan.

Low-interest loans-government subsidy that allows
loans for specific purposes to be offered at below
market interest rates.

Mass burn—incineration without prior sorting or proc-
essing of MSW, in a one-chamber combustion system
under conditions of excess air; built on-site.

Materials management—an MSW management ap-
preach that would: 1) coordinate product manufactur-
ing with different management methods (e.g., design
products for recyclability); and 2) manage MSW on a
material-by-material basis, by diverting discarded

materials to most appropriate management method
based on their physical and chemical characteristics.

M aterials recovery-retrieval of materials from MSW.

Materials recovery facility (MRF)-fecility for sepa
rating recyclable from mixed waste or for separating
commingled recyclable.

Mixed M SW—trash that is not sorted into categories of
meaterials.

Modular-incineration without prior sorting or proc-
essing of MSW, in relatively small two-chamber
combustion system; usually fabricated elsewhere and
then delivered to incineration site.

Monofill--a sanitary landfill for one type of waste only.

Municipal solid waste (MSW)—solid waste generated at
residences, commercial establishments, and institu-
tions; as used here, MSW excludes construction or
demolition debris and automobile scrap.

Nonferrous metals-metals other than iron and steel that
are found in MSW.

Old scrap-waste generated by the product’s fina
consumer.

Open dumping-disposing waste in an open, uncovered
area that lacks pollution controls and associated design
features.

Opportunity cost-the cost of foregoing alternative uses
of a resource.

Paper converting operations—manufacturing facilities
that transform paper into products such as envelopes or
boxes.

Participation rate-portion of a population participating
in arecycling program.

Photodegradable plastic-a plastic that will breakdown
in the presence of ultraviolet (UV) light.

Post-consumer waste-waste generated by the product
final consumer.

Pre-consumer waste-waste generated in processing
materials or manufacturing them into final products.

Prevention/reduction-activities by manufacturers (e.g.,
modifying products) and consumers (e.g., modifying
purchasing decisions) that reduce toxicity or quantity
of products before they are purchased.

Primary material—a commercial material produced
from virgin materials.

Processing-preparing individual or mixed MSW mate-
rials for subsequent management, using processes such
as baling, magnetic removal, shredding.

Procurement-the purchase of materials and services,
usualy, in the case of government procurement,
through awarding contracts to low bidders.

Product fee—a tax or fee on materials or products that
can be designed to add the cost of their disposal to the
purchase price.

Prompt industrial scrap-waste produced in an inter-
mediate stage of processing and returned to the basic
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production facility for reuse.

Pyrolysis-chemical decomposition of a substance by
heat in the absence of oxygen.

Quantity reduction-changing the design of a product
so that less MSW is generated when the product or its
residuals are discarded, or so that the product is more
durable or repairable.

Recycling--collecting components of MSW and proc-
essing them into formsin which they can be reused as
raw materials for new products.

Recycling/recovery/diversion rate-the tonnage of re-
cyclable collected and processed into new products,
divided by total tonnage of MSW generated.

Refuse-derived fuel (RDF)----fuel produced from MSW
that has undergone processing; fuel can bein shredded,
fluff, or densified pellet forms.

Resource recovery-retrieval of materials or energy
from MSW, for purposes of recycling or reuse; the
term “waste-to-energy” is used here for incinerators
that recover energy.

Reuse-taking a component of MSW and, possibly with
some slight modification (e.g., cleaning, repair), using
it again for its original purpose (e.g., refillable
beverage bottles).

Sanitary landfill-a specially designed and operated
landfilling facility that meetslocal, State, and Federal
regulations and permit requirements.

Scrubber-mission control device that adds akaline
reagents to react with and neutralize acid gases;
resultant products are then collected for management.

Secondary material—a commercial material recovered
from the waste stream for reprocessing and remanufac-
turing.

Sensitivity analysis-an analysis that compares changes
in a dependent variable resulting from incremental
changes in independent variables.

Solid waste--defined in RCRA as “garbage, refuse,
sludge from a waste treatment plant, water supply

treatment plant, or air pollution control facility and
other discarded material, including solid, liquid, semi-
solid, or contained gaseous material resulting from
industrial, commercial, mining, and agricultural opera-
tions, and from community activities. . .“

Solid waste management—planning and implemen-
tation of systemsto handle solid waste.

Sour ce separ ation—separation at a household or com-
mercial establishment of MSW into different recycla-
ble components.

Sour ce-separ ated recyclables-recyclable materials sep
arated from each other and from mixed waste at the
point of generation.

Subsidy-direct or indirect payment from government to
businesses, citizens, or institutions to encourage a
desired activity.

Supply-limited materials-secondary materialsthat are
not collected in sufficient amounts or are too highly
contaminated for current manufacturing processes.

Tipping fee-price charged for delivering MSW to
landfill, incinerator, or recycling facility; usualy
expressed in dollars per ton.

Toxicity reduction--eliminating or reducing (including
using benign substitutes) substances in products that
pose risks when the products are discarded as MSW.

Transfer station-facility at which MSW is transferred
from collection vehicles to larger trucks or rail cars for
longer distance transport.

Virgin material—material extracted from naturein its
raw form.

Waste-to-ener gy facility (WTE)-MSW incinerator that
converts heat from combustion into energy (i.e., steam
or electricity).

Waste paper utilization rate-ratio of waste paper
gonsgmption to total production of paper and paper-

oard.

White goods-large, metal household appliances (e.g.,
stoves, dryers, refrigerators, etc.).
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Acronyms and Abbreviations

AA —Aluminum Association

ANPA —American Newspaper Publishers
Association

API —American Paper Institute

ASME —American Society of Mechanical
Engineers

ASTM —American Society for Testing and
Materials

ASTSWMO--Association of State and Territorial Solid
Waste Management Officials

BACT —Best Available Control Technology

Btu —British thermal unit

CERCLA —Comprehensive Environmental Response,
Compensation, and Liability Act
(Superfund)

CFC —chlorofluorocarbon

aC —Clean Japan Center

co —carbon monoxide

CONEG —Coadlition of Northeastern Governors

CPRR —Center for Plastics Recycling Research

CPSC —Consumer Products Safety Commission

DOE —Department of Energy

DSWA —Delaware Solid Waste Authority

EAC —Environmental Action Coalition

EAF —electric arc furnace

EDF —Environmental Defense Fund

EP —Extraction Procedure

EPA —Environmental Protection Agency

ERDA —Energy Research and Development
Authority

ERTA —Economic Recovery Tax Act

ESP —electrostatic precipitator

ESRG —Energy Systems Research Group

FBC —fluidized bed combustion

FDA —Food and Drug Administration

FERC —Federal Energy Regulatory Commission

GPI —Gilass Packaging Institute

GSA —General Services Administration

HDPE —high-density polyethylene

HHW —household hazardous wastes

HSWA —Hazardous and Solid Waste Amendments

ISRI —Institute of Scrap Recycling Industries

ITC —investment tax credit
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LDPE
OTA
MCL
MHI
MRF
MSW
MWEP
NAPIM

NECRInc
NEMA

NERC
NIMBY
NO,
NPL
NSDA
NSPS
NSWMA

ocC
OECD

ONP
PCB
PE
PET
PS
PURPA
PvC
RCRA
RDF
RFF
SCR
SQG
TDF
TCLP

TSCA
uBC
uv
VvQoC
WTE

—Ilow-density polyethylene

—Office of Technology Assessment

—maximum contaminant level

—Muitsubishi Heavy Industries

—materials recovery facility

—municipa solid waste

—NMonofilled Waste Extraction Procedure

—National Association of Printing Ink
Manufacturers

—New England Container Recovery, Inc.

—National Electrical Manufacturers
Association

—Northeast Recycling Coalition

—Not In My Backyard

—nitrogen oxide

—Nationa Priorities List

—National Soft Drink Association

—New Source Performance Standards

—National Solid Waste Management
Association

—old corrugated containers

—Organization for Economic Cooperation
and Development

—old newspapers

—polychlorinated biphenyls

—rpolyethylene

—polyethylene terephthalate

—polystyrene

—Public Utilities Regulatory Policy Act

—polyvinyl chloride

—Resource Conservation and Recovery Act

—refuse-derived fuel

—Resources for the Future

—selective catalytic reduction

—small quantity generator

—tire-derived fuel

—Toxicity Characteristic Leaching
Procedure

—Toxic Substances Control Act

—used beverage container

— ultraviolet

—volatile organic chemical

— waste-to-energy
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acid gases: see emissions
aluminum
amount in MSW: 80, 83, 114, 153
beverage containers: 81, 83, 109, 114, 118, 153-156
energy consumption: 119, 154, 155
markets: 155, 156, 196
pollutants from manufacturing: 192, 193
production technologies: 155
recovery, utilization rates: 28, 136, 153, 154, 202
American Newspaper Publishers Association: 105
American Society of Mechanical Engineers: 40
American Society of Testing Materias: 30, 178, 182
ash: 37-39, 217, 222, 247-259
amounts, types: 37, 247
classification as hazardous: 37-39, 224, 252, 258, 259
codisposal: 38-39, 249, 250, 259
composition: 247, 248
Europe, Japan: 222, 247,249, 250, 254,256,258
Extraction Procedure (EP): 250-259
general management: 247-250
household waste exclusion: 37,258
leachate: 250-255
leachate tests, results: 37,38,252-256,258-259
metals: 247, 248, 250-253
regulations: 36-38,224,250,252,254-256, 258,259,299,310
reuse and treatment: 38, 39, 249, 256-258, 310
risks: 254-256
vitrification: 222, 249, 258
ASTSWMO: 290, 307-309
automotive batteries: 31, 157-161
amounts: 87, 157-160
hazardous waste regulations. 159, 160
markets for lead: 102, 157, 160, 161, 202
recycling rates: 160, 161
avoided costs: 30, 31, 223, 224, 351
awards: see information flow

bans. see interstate transportation, local programs, packaging,
plastics, prevention, State programs
batteries: see household or automotive batteries
beverage containers: al SO see deposit programs, specific
materias
amounts, types: 35, 51, 319
Bureau of Mines: 19, 30, 102, 155,299

cadmium: a/so see plastics, household batteries, toxic
substances
use's,2 5z:15rnounts: 86, 101-104, 107, 156, 191,231,247,248-253,

Center for Plastics Recycling Research: 174, 176, 178, 183, 184
CERCLA: see Superfund

Chemical Specialties Manufacturers Association: 104
chlorofluorocarbons; 104, 117, 166, 315
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Clean Air Act: also see emissions, 101,217,224,239,242, 243,
292,352
Clean Japan Center: 159,203, 345
Clean Water Act: 101, 172,353
Coalition on Resource Recovery & the Environment: 249
comporting: also see yard wastes; 10, 81, 124, 184-190, 192,
321,340
backyard comporting: 7,97,98, 124, 126, 185
costs: 188, 189
decomposition process. 184-186
facilities, configurations: 186-189
markets, products: 184, 186, 187, 189, 190
pollutants, operational problems: 187, 188, 192, 193
standards: 189-190
CONEG: 309, 316,317
Conservation Foundation: 50
consumer patterns: 21, 49, 98, 110-112
disposable income: 78, 111
offices, mailers: 126-128
purchasing choices: 7, 18,97,98, 107-108, 110-112, 116,
122-128, 196, 197, 301
use of services: 111, 112
Consumer Products Safety Commission: 25, 310,311,352
containers: see dluminum, glass, packaging, plastics
costs of MSW management: 56-68
factors affecting: 59,62-68
in model scenarios: 18, 57, 59-68
internalization: 20, 21, 33-35
survey: 56-59, 62, 64, 65
to communities: 5, 18, 38, 39, 42, 54, 56, 58, 59, 62-65,
302-304,322,335-337

decomposition/degradation
comporting: 184-186
in landfills: 85, 86,275, 275, 283, 288
of plastics: 180-183,276
degradable plastics: 98, 100, 179-183.276,315
Department of Agriculture: 29, 33, 200
Department of Commerce: 11, 18,24, 25,29, 30, 32, 33,310,
323,331, 350
Department of Education: 18
Department of Energy: 19,299, 333,334, 339, 351
Department of Health, Education, and Welfare: 345, 348
Department of Interior: 29, 33
Department of Transportation: 33
Department of Treasury: 299
deposit systems: 34-36,51,67, 176, 312, 313
benefits and costs: 35,36,51,67,318,319
effects on litter, MSW, municipal programs: 34, 35, 51, 67,
318,319
Europe: 312,313, 318
refillable bottles: 118, 119, 312, 313, 318
State programs: 35,36, 317-319
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design: see manufacturing
diapers: 80,84,98, 116, 117,286,315
dioxins and furans: 55, 192, 193,225-229,232,233, 239-242,
244,246-248,250,251, 254,255
catalysis on fly ash: 227, 229
risks: 55, 239, 239-242, 255
role of plastics: 227, 229, 230
disposable products: see prevention

education: 18, 19, 103, 313, 316, 319, 338, 345, 346
emissions. 221-222,224-247
acid gases. 226-230, 234-235, 242, 244-246
BACT: 39,40,224,242-245,335, 352
baghouse/fabric filter: 39,221,232,235,238,239, 241,245
carbon monoxide: 226-228,239, 242,246
combustion controls: 39, 225, 226
concentrations: 226-228,232-235, 238.240
dioxins: see dioxins and furans
effect of source separation: 39, 221, 231, 232, 243, 244
ESPS. 39,221, 235, 236,238,239,241, 243
metals: 226-228, 230, 231, 238-240, 242, 245, 246
monitoring: 238, 239
nitrogen oxides: 10, 36, 225, 230, 233, 234, 237, 238, 242,
244,246
particulate matter: 226-228,230,235,238, 245,246
pollution controls: 221,231-239
regulations: 39,40, 221, 224, 232, 238,242-246, 310, 352
risks: 217, 230, 231, 239-242
scrubbers: 39, 221, 232,234,235, 241,243, 246,249
selective catalytic reduction: 233, 234, 236, 237
Therma DeNOx: 234,237,244
enforcement: 6, 17, 350
Environmental Defense Fund: 19,252,253,256,258,259, 290,
292,310,352
EPA: 3-7,9-13, 15-19,22-26,29-32,36-42, 101, 103,104, 106,
113, 172, 175, 178, 186, 191, 193,224,226,227,238,
241-246,249,252,254, 258,259,271-274,277, 279-281,
283-292,299,301,304-307, 309-311,331,333,335, 336,
342,348-350,352,353
Agendafor Action: 10, 12, 19
incineration regulations: see ash, emissions, incineration
landfill regulations: see landfills
Europe: 78,79, 104,108,113, 119, 145, 149-151,154-159, 162,
171,173,174,185,188, 189,192,219-222,231, 232,234,
235,239,244-246,250, 253,254,256,271,273,311-314,
318
Export Trading Company Act: 33
ExtractionProcedure: see ash

Federal Energy Regulatory Commission: 34,201,223,224.351
fees and funding mechanisms:
grants, loans. 19, 23, 24, 30, 329, 330
income tax: 20-21
product/packaging fees: 20,34, 314,315, 339
rate of progress fee: 33
tax credits: see tax incentives
tipping fee set-asides: 40,42
waste-end fees: 20
FIFRA: 106
Food and Drug Administration: 104, 169, 172, 175, 182,310,

311,352
food waste: 28, 86, 109-111, 121, 185, 188
Forest Products Laboratory: 19,30
Franklin model
estimates. 4, 73, 79, 80, 109-111, 114, 115
limitations: 73,75, 109
furans: see dioxins and furans

General Accounting Office: 182
General Services Administration: 310,350
glass
amount in MSW: 80-83, 110, 113-115, 150, 155
beneficiation, color sorting: 151-153
energy use: 119, 151, 152
glassmaking technologies: 151, 152
markets for products: 152, 153, 196
recovery, utilization rates: 28, 136, 150, 151
refillable containers: 118, 119, 150, 312, 318, 319
GRCDA: 42
Great Lakes Recycling Coalition: 53,309

hazardous wastes:. 192-194,349

ash: see ash

disposal in landfills: 42,87,90,272,284,288, 289

effect on recycling: 31, 159, 160, 165, 168

prevention: 21, 100, 101

small quantity generators: 42,87,90,258, 272,284,337, 350
Hazardous and Solid Waste Amendments: 37,306, 309, 350
household batteries

amounts, types: 87, 106, 107, 156

collection, reprocessing: 157-159,337, 339

Japan, Sweden, West Germany: 157-159, 161,231,312

use of mercury, cadmium: 86, 102, 104-107, 156, 157, 312
household hazardous waste: 282,284,316,337-339

amounts, types: 54, 55, 86-89, 103, 104

lists: 88,89, 103, 108

programs. 19,316,337-339

incineration: also see ash, emissions; 3, 6, 57, 62, 63, 217-267,

333-335

at sea: 220

benefits: 9, 36, 217

capacity, numbers: 36, 217, 220-225

combustion process. 225, 226, 243, 244

costs and financing: 36, 62-64, 217, 219, 223, 224, 235, 246,
247

energy recovery: 9, 217-219

Europe, Japan: 219-222,231-239,245-250, 253,254,256,
258

flow control: 334, 335

fluidized bed: 219,220,228,232,233, 253

mass bum: 217-219, 221, 225, 228, 232, 233

modular: 217-219, 221.224, 227

operator training: 40, 221, 243, 245

pollution controls: see emissions

public opposition: 3, 36,217,222-224, 333

pyrolysis: 220,222

RDF. 137, 138,217-219,221,225-228, 232,233,253

regulations; see ash, emissions; 6, 36, 299

reliability, upsets: 219, 232
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retrofitting: 243, 245-247
risks: 54-56, 217, 230, 231, 239-242
tax and bond issues: 201, 202, 223, 224
types of facilities: 217-220
information flow: 11, 17-19, 29, 108, 110. 124, 125, 304, 349,
350
advertising: 19, 111, 122, 123
awards: 24, 29, 118
clearinghouse: 11, 12, 17, 18, 29
education; 18, 19, 29, 103
labeling: 19,24-25,29-31, 311-314
Internal Revenue Service: 329, 352, 353
Interstate Commerce Commission: 299
interstate transportation
bans, Commerce Clause: 16, 274, 275, 340-342
compacts: 16, 342
incidence: 3, 273-275, 341
market participation: 341, 342
iron and stedl
amounts, types: 80, 82, 83, 114, 161, 162
beverage containers: 113, 114
detinning: 163
eectric arc furnace, minimills; 162, 163
energy use: 162.163
markets for scrap: 162, 164, 165, 196
pollutants from manufacturing: 192, 193
recovery rates: 28, 162-164, 202
stedl drums: 165
white goods: see white goods

Japan: 78,79, 136, 149, 150, 154, 155, 157, 159, 161, 171, 173,
203,204,219-221,231, 233-239,245-249,258, 271,273,
278, 311,322, 343,345
recycling rate: 136, 203, 204

labeling: see information flow

landfills: also see interstate transportation; 271-295,335-337
capacity, numbers: 3, 6, 10, 40,41, 271-274.283, 290
closure & post-closure requirements: 41, 42, 290, 292, 336
corrective action: 41, 42, 292
decomposition: 275, 276, 283, 288
design: 276-284
excavations: 4, 82-84, 275
gas production, collection: 275,276,282,286,287
Japan: 78,79,271,273,278
leachate collection: 38,41,271,277,281,289-291
leachate composition, movement: 275,276,278-281,285,

286
liners and covers: 38,41,271,277-281,289-291
monitoring: 277, 283, 286-287, 291, 292
monofill: 38, 250-252,254, 255, 258, 259, 271
municipal liability: 42, 271, 288, 292, 304, 352
ownership status: 283, 290
pollutants and risks: 42, 271,284-292
regulations. 36,41,42,258,259,271, 272,281,289-292,299,
309,336,337, 349,350

siting: 41, 271-274, 276, 277, 289, 342, 344
sources of contamination: 272, 284-289
Superfund sites: 42,271,284-286,288

Land-of-Sky Regiona Council: 308

lead: see automotive batteries, toxic substances
in ash: 247-253, 255, 256, 258, 259
lead-based inks: 75, 102, 105, 106
maximum contaminant level: 38, 259
uses, amounts: 86, 101-106, 157, 160
liability: see Superfund
local programs. 10,52-54,56-59,62-65, 299-305,320-322,
344-346
costs: see avoided costs, costs
decisionmaking, planning: 3,9, 32, 73,301-305
product bans: 180,313, 315, 316
recycling: 26, 59, 177, 317, 320-322
relation to State programs: 304, 305
source separation: see recycling
Low-Level Radioactive Waste Policy Amendment Act: 16

manufacturing
pollution: 9, 10, 190-194, 197, 202, 353
product design: 7,10, 11, 18,26,29,34,49,50,97, 104-107,
113-116, 118, 121, 122
use of secondary materias: see specific materails, markets
Marin Sanitary Service: 52
markets: also see specific material
barriers: 27,28, 145-148, 152, 153, 194-202, 300, 332, 333
demand- and supply-limited: 27,32, 195-197
development: 32-36, 195
nature of commodities markets. 27, 194, 195
procurement: 32,310, 311, 331-333
subsidies for virgin materias: see subsidies
materials management: 5, 6, 8-10, 12, 13, 18, 19, 26, 36, 39,
41-43,299,301,304,306, 335
materials use, conservation: 5, 6, 9, 18, 26, 299, 345
previous OTA study: 345,347
mercury: also see household batteries, toxic substances
uses, amounts: 86,101,102, 104-107,156,157,191, 231,238,
242,245-247,250,287
metals. see ash, cadmium, emissions, lead, mercury, plastics
(additives)
microwave ovens. 115
MS W composition
chemical composition, combustibility: 85, 86
landfill excavations: 4, 82-84,275
materials categories: 4, 5, 79-81, 109-111
products categories: 4,5, 81, 82, 109-122
toxic substances: 86-90, 97, 101-107
MS W generation
factors affecting: 4,73, 74, 77, 78, 110-112
generation in other counties: 78,79,203
local and State data: 4, 74, 76, 77
methodology for estimating: 4, 75, 76
per-capita generation rates. 4, 22, 74, 76, 77
research needs: 4, 25, 90, 108
residential/commercia portions. 76, 77
U.S. generation rates: 3,4, 73,97
weight v. volume: 4, 79, 82-84, 109, 110
municipal solid waste (MSW): also see costs, MSW
composition, MSW generation
definition: 4, 74,76
‘‘system’ 13, 15,49-54,300
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National Association of Printing Ink Manufacturers: 105

National Association of Towns& Townships. 321

National Electrical Manufacturers Association: 106-107

National Institute of Standards and Technology (National
Bureau of Standards): 19,25,30,310,323,331

National League of Cities: 42,334,352

National Recycling Codlition: 30,310

National Science Foundation: 30,53

National Solid Waste Management Association: 289,290

Natural Resources Defense Council: 352

newspapers: see paper and paperboard

nitrogen oxides; see emissions

North East Recycling Coalition: 53,308,309,332

OECD: 79, 107, 161
oil: 167-168, 196, 310, 339
ownership of facilities: 54, 224, 336

packaging: 21,75, 112-116, 121, 122,311
amounts, types in MSW: 20, 75,80-82,98, 108-116
bans, fees, taxes: 20,25,26,313, 315,316
defining excessive: 112, 113
fast-food: 26,84, 115
functions: 98, 112
multi-material: 82, 98, 113, 114, 315
review boards: 24, 314, 315
paper and paperboard
amounts, typesin MSW: 79-86, 109, 114, 140
corrugated cardboard: 80-84, 109, 113-115, 121, 146, 147,
149, 195
deinking: 142, 144-146, 192, 193
energy use: 142-144
exports: 140, 141, 148-150
grades: 141-148
mail, telephone books: 81, 120, 126
markets, product prices: 140, 141, 143-150, 195, 196
newspapers, newsprint: 34,80,81,83-86, 141, 143, 145, 146,
149, 150, 195,317,327,328
paperboard: 146-148
pollutants from manufacturing: 142, 192, 193
printing and writing paper: 81, 143-145, 195, 196,332,333
recovery, utilization rates: 28, 136, 140-149, 202
structure of industry, number of mills: 140-146
technologies of papermaking: 142, 143
tissue: 143, 146
particulate matter: see emissions
planning and coordination: 13, 15
plastics: also see dioxins and furans, packaging; 168-184
additives: 86, 101, 102, 172, 174
amounts, types produced: 168, 172, 173
amountsin MSW: 79-83, 100, 113, 114, 117, 156, 168
bans: 117, 146,313,315,316
barriers to recycling: 169, 175-179
costs of recycling: 174, 176, 178
degradable: 98, 100, 179-183,276,315
energy consumption: 175-177
HDPE: 28, 121, 169-171, 173, 174, 176-178, 183, 184,279,
315
markets and products: 28, 168-171, 173, 178, 179, 183, 196
mixed plastics: 171, 173, 174, 177, 184

packaging: 113, 114, 121, 122, 168, 172, 173, 175,311
PET: 28,121,169-171,173,174, 176-179,183,184,193, 313,
315
pollutants from manufacturing: 100, 193, 194
polystyrene: 29, 117, 169, 170, 173, 174, 179, 182,315
PVC: 169, 170, 172, 174, 175, 177-179,228-231,311
recycling in Japan and Europe: 171-173, 175, 178
recycling rates: 28, 169-171, 183, 184
recycling technologies: 173-176, 178
weight v. volume: 83
pollutants: see specific pollutants, management methods,
manufacturing, risks
prevention: 6,8,21-26,42,43,97-128, 299-301, 304,306,
310-317
bans: 25-26, 117, 146,311,313,315,316
benefits, constraints, tradeoffs: 7,21,22,97-100, 113
consumer opportunities: 7,98, 107, 108, 122-128
content to packaging ratio: 24, 124, 125
definition: 7,97,98, 100
durability, repairability: 110, 116-118
examples: 104-107, 121-123
goas, incentives: 21-25
labeling: see information flow
measuring: 21, 22, 25, 98, 108, 109
product trends: 81, 82, 112-121
quantity reduction: 7,22,97, 108-122
reusable v. single-use products: 97-99, 116-120, 124
review boards: 24, 314, 315
targeting: 22-26,97,98, 101-104, 108-122, 316
toxicity reduction: 7,22,23,97,99, 100-108, 156, 316
printing ink: see lead
procurement
extension to “reduction” products: 24
Federal: 32,310,350
State: 331-333
public opposition: 3, 10,36,49,54,217,222-224, 300,322,342
public participation: 3, 16,223,271,321,342-345
PURPA: 33,34,201,202,219,222-224, 299,301,302,334,349,
351

RCRA: 9, 10, 11, 16-18,29,32,37,38,42, 299,302,304-306,
309,310,322,331,335, 337,342,348-350

specific regulations: see incineration, landfills, recycling

State plans: see State solid waste management plans
recycling: also see specific materials, markets; 3, 6, 9, 26-32,

135-212, 317-335

buy-back, dropoff: 50,51,321

collection constraints: 65, 169, 176-178

commingled recyclable: 66, 137-139, 321

costs: see avoided costs, costs

curbside: 66, 176, 177, 318, 319, 321, 322

definitions: 30,31, 135

deposit legislation: see deposit programs

energy use: 9,26, 142-144, 150, 151, 154, 155, 162, 163, 197

exports: 33, 140, 141, 148-150, 155, 161, 162

goas. 26,27,33

labeling: see information flow

market constraints: see markets

materials recovery facilities: 136-140, 192, 319, 322

pollutants from manufacturing: 9, 142, 190-194
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preparing materials for recycling: 136-140, 162, 174, 185
rates of recycling: 5, 26, 28, 135-137, 143-148, 150-151, 153,
154, 160-1&1
regulations: 6, 9, 31, 32, 159, 160, 165, 166, 190, 191
reverse vending machines: 177
source separation: 66, 137, 139, 140, 153, 185, 188, 189,221,
231,232,243, 244,245,247,253, 319
technical constraints: 29, 142, 144, 145, 150-152, 163, 164,
175, 195, 196
reduction: see prevention
refuse-derived fuel: see incineration
regulations: see each management method
research and development: 11, 19, 29, 30
Resources for the Future: 253,259
risks: 54-56, 156, 157, 166, 167, 172, 190-194, 239-242, 254,
255
ash: 56, 254, 255
batteries: 156, 157
dioxins: see dioxins and furans
food chain: 239-242,254,255
incineration: 54-56, 217, 230, 231, 239-242, 254, 255
landfilling: 54-56, 271, 284-292
metals: 55, 172, 192, 239, 240, 242, 255
recycling, manufacturing: 54-56, 190-194
risk assessments: 55, 56, 239

siting: 222-224, 271, 274, 289, 334, 342-345
ensuring capacity: 6, 13, 15, 16
examples, model procedures: 6, 16, 17, 273, 274, 342-345
Society of Packaging and Handling Engineers: 30
Society of the Plastics Industry: 30, 178, 179
Solid Waste Disposal Act: 299, 306,348
source separation: see recycling
State MSW programs: 10,299-309,335-337,344
deposit systems: 317-319
education: 313, 316, 319, 338, 345
financia incentives: 322-331
financial resources: 305, 307, 308, 338
household hazardous wastes: 316, 337-339
packaging review boards, taxes: 308, 313-315
planning: 304-309,348-350
prevention: 311-313
procurement: 310,331-333
product bans: 313,315,316
recycling: 26,306-309,311,317-320, 323-327,330,331,335,
339,340
regional efforts: 50, 308, 309, 316, 317
regulations: 36, 41, 190, 191, 243-246, 254
State solid waste management plans: 10, 11, 13, 16,304-307,
348-350
capacity requirements: 13, 16
relation to EPA: 11, 13

steel, steel drums: see iron and steel
subsidies: 32-35, 197-202, 329-331
effect on recycling: 32, 33, 34, 197, 200-202
mineral depletion allowance: 33, 197-199, 201
timber income treatment: 197-202
waste-to-energy facilities: 34, 35, 201, 202, 351
Superfund (CERCLA): 16, 101,352
liability: 31,42, 159, 197,224,271,288,290, 292,304,337,
339,352
NPL: 42,271,284-286,288

tax incentives: 30, 322-331
Economic Recovery Tax Act: 323, 324,329
Federal programs: 322, 323, 329
State programs. 323-327,330, 331
tax credits: 322-331, 352
Tax Reform Act: 199,201,223,224,323
testing: see ash, degradable plastics
tipping fee: 34,40,42, 308, 330, 335, 338
tires: 118, 166, 167, 196, 310, 339
toxic substances: also see prevention, risks
identifying: 22, 55, 86-90, 97, 101-104
metals: see cadmium, lead, mercury
organic chemicals: also see ash, dioxins, emissions; 102-104,
106, 172
product sources: 101-104
substitutes: 23, 104-107
Toxic Substances Control Act: 26, 165, 352

U.S. Conference of Mayors: 304, 352

waste management industry
changing infrastructure: 50-54, 300, 301
financing: 54,201,202,223,224

waste audits: 23

West Germany: 121-123, 149-151, 153, 158,159,161, 173-175,

188-189,311-314, 318

deposit, refillable bottle systems: 312, 313, 318
Environmental Angel: 25, 311, 313, 314
household batteries: 159, 312
incineration: 220-222, 236, 244-246
Section 14: 312,314

white goods: 31, 161, 162, 165, 166
PCBs: 31, 165

World Health Organization: 106, 242

yard waste: al so see comporting; 36,41, 86, 233, 315
amountsin MSW: 79-81, 84, 109-111, 185
leaf comporting: 185, 187, 188
programs: 188-189, 321,340
recycling rates; 28



