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Our Garbage Dilemma 
Most consumers, business leaders, and government bureaucrats agree that municipal solid waste 
management is among the most serious issues we face. Public health and environmental safety 
issues must be resolved while acknowledging infrastructure limitations and economic development. 

by Lida Ochsner Durant 

Materials Discarded into tbe Municipal Waste Stream 
(Perceni of Total) 

What exactly is municipal solid waste? 
Municipal solid waste is residential 
trash mixed with some light commercial 
and/or industrial refiise. This stream of 
trash is made up of such things as cans, 
bottles, bags, leaves, lawn clippings, 
food scraps, magazines, junk mail, dis
posable diapers, broken turniture, rusty 
appliances, paper and plastic packages, 
used-up batteries, day-old newspapers, 
and worn-out tires. In other words, 
what the government calls municipal 
solid waste, everyone else calls garbage. 
Estimates suggest that in one year 
(1990), Americans generated over 195 
million tons of municipal solid waste. If 
these estimates are correct, we produce 
almost twice as much trash, or munici
pal solid waste, as other developed coun
tries. Such a trash rate could conceiv
ably fill a convoy of 10-ton trash trucks 
170,000 miles long—enough to circle 
the equator roughly seven times! Shock
ingly, the amount of refuse generated in 
the U.S. is projected to increase by 20 
percent by the year 2000. At least this it 
what the analysts at EPA think. 

Do wc know how much garbage we 
throw away? Calculating the total an
nual volume or weight of garbage is dif
ficult because there is no way one can 
actually measure or weigh more than a 
fraction of what is thrown out. All stud
ies have to take shortcuts. So it is not 
surprising that estimates for the waste 

Why do we produce so much garbage? 
One reason seems to be that, in general, 
we have little or no incentive to limit 
waste generation. Perhaps this is be
cause we are not charged for disposal 
according to the amount of waste pro-

characteristics, but some problems are 
cleariy national in scope. As a result, the 
federal government sets minimum stan
dards for municipal solid waste disposal, 
which state and local governments are 
responsible for actually implementing 

Consumer habits may save time and reduce hassle for the 
individual, but they also produce significant social costs. 

duced—neither manufacturers for 
packaging's disposal costs, nor consum
ers for disposal services (EPA 1989). In 
addition, today's intensive marketing 
efforts and our fast-food lifestyle pro
duce more containers and packaging. 
Nor are there many incentives for manu
facturers to design their products and 
packaging in a way that takes into ac
count the fate of those products once 
they are discarded (EPA 1990). As 
alarming is the amount of paper that we 
throw away that isn't packaging. 
"Think ofthe telephone books and 
newspapers, 10 to 18 percent of our 
solid waste by volume," laments Wil-
ham Rathje, author of Rubbish! (1992). 
There is also a concern that as a society 
we disregard alternative disposal meth
ods for much of this waste stream: many 
paper products can be potentially re
cycled, and yard wastes, which make up 
nearly 18 percent of our discards, could 
readily be used for compost instead. 

Although the last 30years has seen a tenfold increase in recy
cling, net discards of municipal solid waste continue to increase 
so that the percentage which is landfilled remains large. 

stream ofthe U.S. are quite diverse. 
Without a doubt it is a lot, but just how 
much is hard to say. This point is im
portant to remember when reading cited 
statistics, even those in this article. 

What arc some ofthe chief problems 
associated with solid municipal waste? 
The types and extent of problems vary 
from region to region depending on 
waste type, land use and demographic 

and enforcing EPA-approved waste pro
grams. Local officials usually cite the 
growing shortage of landfill space/ca
pacity and the high cost of managing 
waste. However, high cost and capacity 
shortages are only symptoms ofthe more 
basic problem: we all generate too much 
waste—citizens, officials and industry. 
The capacity shortage problem is two
fold: actual space isn't so much a factor 
as unwillingness to accept siting deci
sions. No one wants garbage, but we 
seem to do little to reduce it—either by 
composting and recycling or reducing 
trash sources. Even if we dramatically 
reduce garbage flow as well as recycle 
and compost effectively, there will still 
be trash which needs landfilling. So, the 
challenge becomes finding landfill sites 
which are technically sound, environ
mentally safe, and socially acceptable. 

What arc we doing with this swelling 
garhagc stream? The most common 
form of disposal is burial in landfills. 
We landfill 80 percent of our municipal 
waste; ofthe remaining 20 percent, 10 
percent each is either recycled or incin
erated. This is despite efforts by the fed
eral government to attain a goal of 25 
percent solid waste recycling - a goal set 
for 1992 which has yet to reached as of 
1994. A growing number of people feel 
that landfills, which do not last forever 
and have a history of both poor design 
and/or failed safeguards, cannot be re
lied upon as our main waste manage

ment alternative. Disposal costs are sky
rocketing, especially for more crowded 
urban areas. Higher transportation costs 
and land acquisition costs in the fliture 
threaten to make a bad situation worse 
(EPA 1990). The trash problem has be
come a top priority because our capacity 
to "process" solid waste is declining dra
matically. In the very near future, nearly 
one-third of existing landfill capacity 
will have been eliminated as they reach 
capacity, become environmentally un
safe, or face closure because of public 
opposition (EPA 1990). Of course, it has 
long been the case that 50 percent of all 
new landfills close within five years, as 
maintaining excessive capacity has never 
been a waste management strategy 
(Rathje 1992). The difference is that new 
landfill capacity is harder to establish. 

What options do we have? "There is 
one important truth about garbage," says 
Rathje (1992), "There are no ways of 
dealing with it that haven't been known 
about and used for thousands of years." 
These are: dump it (landfilling), burn it 
(incineration), convert it into something 
that can be used again (recycling and 
composting), and minimize the amount 
that is produced in the first place (source 
reduction). For most of our history we 
have dumped our garbage. The local 
dump, since renamed the 'sanitary land
fill.' was the place where people scav
enged usable goods for barter or sale, and 
semi-domesticated animals (e.g., pigs) 
ate up food scraps from garbage mounds. 
"Dumping, slopping, and scavenging 
were the norm in Europe and the United 
States until the late 1800s," says Rathje 
"and are still going on in many places." 

In the U.S., the federal govern

ment IS encouraging 
an integrated ap
proach to solid waste 
management. This 
approach involves a 
combination of waste 
management tech
niques: source reduc
tion, recycling and 
composting, and 
safer disposal capac
ity by improving the 

' design and manage
ment of incinerators 

and landfills. Reducing waste at its 
source is EPA's favored management 
tool. Recycling, next in order of prefer
ence, helps to divert wastes from land
fills. Landfills and incinerators fall next 
in line, but locating sites for them is 
meeting increasing resistance. 

dumped and then covered with a layer of 
dirt or plastic or both. The concept behind 
this methodology is that, over time, natu
ral processes will decompose naturally 
degradable (paper, wood, metal, food) and 
synthetically-manufactured degradable 
(some new plastics) materials leaving only 
the inert remains (most plastics) buried. 
Most landfill biodegradation results from 
the complex interactions of three classes 
of soil dwelling bacteria. Cellulolytic mi
crobes initiate the process by cleaving the 
cellulose in paper, wood and other plant 
wastes; bacteria called acidogens then 
take over, fermenting sugars into weak 
acids; methanogens complete the decay by 
converting the acids into carbon dioxide 
and methane (Loupe 1990). For years, 
landfill managers assumed thahthe piles 
of paper products, yard wastes, and food 
scraps they buried in landfills decomposed 

Many analysts feel that the obstacles to landfills have more 
to do with emotions and politics than with land shortage. 

Why have landfills caused so much 
environmental concern? Problems as
sociated with landfills, including poor 
design or location in geologically un
sound areas, have raised questions about 
the efficacy of all landfills. At one time 
what were thought to be the ideal places 
for landfills are now believed to be 
the worst places to put garbage: 
along rivers and in wetlands. It is in 
unlined landfills in places like these 
that chemical 'leachates' have be
come a matter of grave concern. 
Some eariy laq f̂iUs accepted toxic 
materials without proper safeguards 
or public notice and have, as a result 
have leached, contaminating surface 
and ground water. Contaminated 
sites pose health and environmental 
risks and are expensive and problem
atic to clean up. Consequently, as 
environmental awareness increases, 
landfills are harder to site, resulting 
in what is being called a "landfill 
capacity crisis." 

What exactly is a sanitary landfill? 
A landfill is essentially a depression 
lined with clay, or other impermeable 
material, in which fresh garbage is 

readily. Unhappily, researchers have dis
covered 30 year-old newspapers and food 
stulTs, which were presumed long biode
gradcd, still intact (EPA 1992). Degrada
tion occurs very slowly in modern land
fills. This brings new quesfions concern
ing the real value and long term viability 

Integrated Waste Management 

Source Reduct ion; Source reduction programs are 
designed to reduce both the toxic constituents in products 
and quantities of wastes generated. Source reduction may 
occur Ihrougli the design and manufacture of products and 
packaging. It may also be practiced at the corporate or 
household level through selective buying habits and the 
reuse of products and materials. 

Recycling/Composting: Both can reduce the 
depletion of landfill space, save energy and natural 
resources, provide useful products, and prove economi
cally beneficial. 

Waste Combustion and Landfilling: EPA 
does not rank one of these higher than the other. Waste 
combustion reduces the bulk of municipal waste and can 
provide energy production, Landfdiing is necessary to 
manage non-recyclablo and non-combuslible wastes. 
Many new landfills use mediane recovery technologies (o 
develop marketable products. 

Source: El'.-'i 1993 
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"Garbage " continued from previous page 

of previously held assumptions about 
landfilling effecfiveness. 

So, does landfilling work? This ques
tion is hard to answer directly, but 
landfilling does not seem to offer the 
solutions for degrading trash that were 
once hoped for. The dry burial practices 
of today delay significant degradafion 
for half a century or more by choking off 
the oxygen that some microbes need and 
by withholding the moisture necessary to 

consumers. Of course, not all incinera
tors are mass-burn units which generate 
power. Some simply burn mixed refuse 
to reduce solid waste volume before 
landfilling, and some bum hazardous 
wastes. 

Are incinerators safe? There are few 
clear answers. Epidemiological studies 
of a score of communities and several 
thousand individuals link respiratory 
and neurological problems to working or 

Following the energy crisis ofthe 1970s, fuel bills skyrocketed 
and fears of resource shortages swelled; incinerators were rede
signed and renamed waste-to-energy, or resource recovery, units. 

foster microbial decay (Loupe 1990). 
Sunlight cannot penetrate, so photo-deg
radation doesn't occur. Landfill condi
tions are far from ideal and, in effect, 
preserve garbage by sealing it in. The 
irony is, of course, that if materials de
grade rapidly, the potential increases for 
leachate problems. Complicating this 
scenario are synthetic biodegradable 
products. It is unlikely that these prod
ucts will achieve better results than 
newspapers and food, and even if they 
do perform as promised, critics complain 
that they use up resources potentially 
reclaimed through recycling, or, worse, 
create other environmental risks. 

What about the other methods for 
handling garbage—incineration, 
recycling and composting, source 
reduction? In the lexicon of trash, 
"waste reduction" means burning, 
recycling, and/or composting wastes; 
"source reduction" means lessening the 
waste stream. One ofthe major tools 
heralded by waste managers for its 
ability to reduce trash is incineration. It 
is estimated by EPA (1989) that combus
tion can reduce solid waste volume by 70 
to 90 percent. Municipal waste combus
tion can have two functions: reduction 
in the quantity of waste needing disposal 
and production of energy—commonly 
called "resource recovery." The idea 
behind resource recovery is simple: burn 
trash, garner from it valuable materials 
and at the same time generate power, 
generally electricity or steam, for nearby 

living near incinerators {Science News, 
Vol 143). None of these studies proves 
that incinerators harm health, but they 
do raise strong suspicions about the 
apparent links. In an effort to curb 
pollution, waste gases are blown into 
electrostatic precipitators (acid scrub
bers). The ash residue is extracted, 
cooled, and generally dumped. Yet 
according to Walter Hang, director of 
New York's Toxics Project Research 
Group, incinerators release dioxins, 
fiirans, certain metals, and acids into the 
air, despite all their pollution controls. 
All of these substances have been 
implicated in birth defects and several 
kinds of cancers (Rathje 1992), Unfor
tunately, the existing analytical data for 
emissions from incinerators have serious 
limitations: only a limited number of 

chemicals are selected for analysis and the 
analytical methodologies have not been 
validated either for the test conditions or 
for the complex mixtures in incinerator 
emissions (Spier 1989). As a result, 
analyses are incomplete or unreliable. 

What are some concerns associated with 
incineration? According to a 1985 report 
to the German Marshall Fund, garbage 
incinerator emissions and ash residues 
contain toxic contaminants that are thought 
to cause cancer, birth defects, cell muta
tions, and other irreversible health effects, 
even at very low levels of exposure. These 
contaminants include all 75 possible 
chlorinated dioxins, a wide variety of 
closely related chlorinated dibenzofurans 
(135 possible compounds in all), and 
literally hundreds, and perhaps thousands, 
of heavy metals, acids, polynuclear 
aromatic hydrocarbons, and other organic 
chemicals (Figure 2). Despite their success 
in identifying incinerator contaminants, 
scientists remain puzzled about the precise 
mechanisms that produce dioxins and other 
contaminants. Similarly, attempts to 
eliminate these emissions, either through 
changes in operating condifions or with 
pollution control devices, have failed 
(Hang 1985). To compound these fears, 
questions have been raised about the 
training of facility operators and the 
apparent lack of continuous monitoring 
requirements. Hazardous waste plants, for 
example, need only pass a one-time, 
limited, optimal condition "test burn" to 
begin operafion (Spier 1989). Conse
quently, a growing segment ofthe general 

Incinerator Ash Residue 

Polychlorinatcd Dioxins and Dibenzofurans - Although susceptible to 
photodegradation, these compounds are generally stable because they have low vapor pressures and are 
higlily resistant to biodegradation. Since they do not readily volatilize, the compounds tend to remain 
trapped on soil particles. In aquatic environments, they tend to adhere to suspended particulate matter as 
they are lipophilic and are more soluble in fats and oils than in water,. 

Polynuc lear Aromat ic ComnOUndS - These compounds are present in the gaseous 
emissions, fly ash, and bottom residues of incinerators. As they are easily dispersed by airborne 
transport, tliey are essentially ubiquitous in tlie environment. This is a very large class of compounds; 
most have uniformly high melting points, are soluble in fats and oils, and are virtually insoluble in water. 
Toxic Meta l s - Concerns focused on these metals are due to their potential to cause a variety of 
health hazards. During incineration these metals are vaporized and absorbed by particulate matter. As a 
result, airborne particulates can be emiched with an array of toxic metals. Enriched particles can be 
inlialed and once deposited in the respiratory tract, stomach, or alveolar region ofthe lungs, they can be 
accumulated in blood, fatty tissues, and vital organs. 

Source: German Marshall Fund Report, 1985. 

public is distrustfiil of these facilities. 
Quite apart from the health issues, 
waste-to-energy incinerators are hugely 
expensive—as much as $400 
million apiece. Potenfially adding to 
this cost is the fact that users of 
waste combustion products demand 
a consistent supply. This demand 
means that combustion facilities 
must have either enough waste 
products to produce the required 
energy or have alternative back-up 
systems. Local critics of incinerator-
generated power fear that supply 
demands will require importing 
other communifies' garbage to 
ensure adequate supply, which 
means more noise, unpleasant 
smells, increased truck traffic, and 
lowered property values. Concerns 
have also been raised about the 
adverse impacts on recycling, 
composting and resource reduction 
efforts when incinerators maintain a 
waste supply stream. And just as with 
landfills, citizens are resistant to siUng 
new facilities in their communities 
because of perceived risks from contami
nated water and soil, toxic ash, and air 
emissions. Compounding the problems 
stemming from health and environmen
tal concerns, local governments often 
lack effective dispute resolution mecha
nisms to settle siting impasses (EPA 
1989). Such conflicts, whether over 
landfills or incinerators, means mount
ing garbage and management ineffi
ciency as facilities avoid accepting more 
waste than they can handle. Of course, 
one way to avoid garbage is to reduce 
the waste stream at its source—a method 
called source reduction. 

How much trash can source reduction 
eliminate? Some analysts are cautious 
concerning the amount of trash we can 
eliminate through source reducfion, 
citing studies which suggest that even if 
every community met EPA guidelines 
for alternatives to landfills (recycling, 
reduction, composting, combustion), 
fully one quarter of today's trash stream 
would remain (Lewis 1993). Source 
reduction advocates often focus on 
eliminating unnecessary packaging as a 
major tool for reducing our garbage 
load. Packaging makes up an astonish

ing one-third of our waste stream (EPA). 
According to the Worldwatch Institute 
(1994), as much as half of all paper 

Tips for Reducing Solid Waste 

Choose recyclable products and recycle them 
B u y products made from recycled materials. 

Compost yard trimmings and food scraps. 

Buy and Mainta in reusable, repairable products. 

R e u s e bags, containers, and other items. 

Sell or donate goods instead of throwing them away. 

Adopt pract ices that reduce waste toxicity. 

Share , rent, or borrow items used infrequently. 

R e d u c e the amount of unnecessary packaging. 

Be heard—Make your preferences known 
to manufacturers, merchants, and community leaders. 

Source: EPA,. 1992. 

producUon and nearly a quarter of all 
plastics sold go into packaging. But just 
how much trash can be eliminated this 
way is unclear as most commodities, in 
the words of one analyst, "whether 
hamburgers, eggs or VCRs, have to be 
put in something." Yet Ken Brown, U.S. 
Forest Service geologist and source 
reduction specialist, considers source 
reduction cridcal because it, "can move 
us forward, to a better standard of living, 
toward sustainable economic develop-

switch from polystyrene clamshell containers 
reduced its waste stream by 70% (Lewis 
1993). Rathje (1992) agrees that many 

consumer industries have responded to 
strong economic incentives to make 
products as compact and as light as 
possible, for ease of distribution and to 
conserve resources. The problem seems 
to be that there are few incentives for 
manufacturers to design their products 
and packaging for effecfive waste 
management when discarded (EPA 
1990). Likewise, JanBeyea, senior staff 
scientist at the National Audubon 
Society, would like to see the federal 
government, which uses more paper than 
any other institution, insist on recycled 
products. These kinds of changes,he feels, 
could potentially have as gfeat an impact 
on our waste stream (and our environ
ment) as targeting product manufacturers 
to reduce packaging (Rathje 1992), 

What kinds of incentives are there to 
encourage source reduction? Economic 
incentives include taxes based on the amount 
of waste generated or tax credits to busi
nesses that reduce these amounts. Other 
incentives include regulatory stipulations to 
promote source reduction activities such as 
minimizing toxicity and volume. Seattle, 
which pioneered such an idea in 1982, has 
cut household trash output by two thirds. The 
'pay-as-you-throw' strategy has perhaps the 

"Source reduction is to garbage what preventative 
medicine is to health: a means of eliminating a problem 
before it can happen" William Rathje, Rubbish! 

menf (Lewis 1993). 
Where can reductions occur? Since 
packaging protects products, discourages 
theft or shoplifting, and presents mer
chandise attractively, it cannot be 
eliminated entirely. As Thomas Lewis, 
author of Waste Not, Want Not points 
out, "Reducing it will involve changing 
habits and challenging assumptions at 
every level." EPA reports that corporate 
America has its share of success stories 
in reducing product packaging—two 
examples: Herman Miller Inc., a Michi
gan furniture manufacturer, which uses 
reusable and recycled shipping contain
ers and MacDonalds' Corp, whose 

most dramatic, immediate, and measurable 
results, according to the National Wildlife 
Federation (1993). It replaces the usual flat 
rate for garbage disposal with a charge for 
each bag or can of refuse. In Pennsylvania, 
some communities have dropped their waste 
streams by 60 percent with the imposition of 
a per-pound trash disposal fee. Minnesota, 
which has achieved one of the lowest landfill 
rates in the country, also offers grants to 
local governments and businesses for finding 
ways to generate less trash. Analysts also 
suggest that businesses conduct source 
reduction audits to find ways in which 
operations could be altered lo generate less 
or reuse wastes (EPA 1989). Some commu-
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of previously held assumptions about 
landfilling effecfiveness. 

So, does landfilling work? This ques
tion is hard to answer directly, but 
landfilling does not seem to offer the 
solutions for degrading trash that were 
once hoped for. The dry burial practices 
of today delay significant degradafion 
for half a century or more by choking off 
the oxygen that some microbes need and 
by withholding the moisture necessary to 

consumers. Of course, not all incinera
tors are mass-burn units which generate 
power. Some simply burn mixed refuse 
to reduce solid waste volume before 
landfilling, and some bum hazardous 
wastes. 

Are incinerators safe? There are few 
clear answers. Epidemiological studies 
of a score of communities and several 
thousand individuals link respiratory 
and neurological problems to working or 

Following the energy crisis ofthe 1970s, fuel bills skyrocketed 
and fears of resource shortages swelled; incinerators were rede
signed and renamed waste-to-energy, or resource recovery, units. 

foster microbial decay (Loupe 1990). 
Sunlight cannot penetrate, so photo-deg
radation doesn't occur. Landfill condi
tions are far from ideal and, in effect, 
preserve garbage by sealing it in. The 
irony is, of course, that if materials de
grade rapidly, the potential increases for 
leachate problems. Complicating this 
scenario are synthetic biodegradable 
products. It is unlikely that these prod
ucts will achieve better results than 
newspapers and food, and even if they 
do perform as promised, critics complain 
that they use up resources potentially 
reclaimed through recycling, or, worse, 
create other environmental risks. 

What about the other methods for 
handling garbage—incineration, 
recycling and composting, source 
reduction? In the lexicon of trash, 
"waste reduction" means burning, 
recycling, and/or composting wastes; 
"source reduction" means lessening the 
waste stream. One ofthe major tools 
heralded by waste managers for its 
ability to reduce trash is incineration. It 
is estimated by EPA (1989) that combus
tion can reduce solid waste volume by 70 
to 90 percent. Municipal waste combus
tion can have two functions: reduction 
in the quantity of waste needing disposal 
and production of energy—commonly 
called "resource recovery." The idea 
behind resource recovery is simple: burn 
trash, garner from it valuable materials 
and at the same time generate power, 
generally electricity or steam, for nearby 

living near incinerators {Science News, 
Vol 143). None of these studies proves 
that incinerators harm health, but they 
do raise strong suspicions about the 
apparent links. In an effort to curb 
pollution, waste gases are blown into 
electrostatic precipitators (acid scrub
bers). The ash residue is extracted, 
cooled, and generally dumped. Yet 
according to Walter Hang, director of 
New York's Toxics Project Research 
Group, incinerators release dioxins, 
fiirans, certain metals, and acids into the 
air, despite all their pollution controls. 
All of these substances have been 
implicated in birth defects and several 
kinds of cancers (Rathje 1992), Unfor
tunately, the existing analytical data for 
emissions from incinerators have serious 
limitations: only a limited number of 

chemicals are selected for analysis and the 
analytical methodologies have not been 
validated either for the test conditions or 
for the complex mixtures in incinerator 
emissions (Spier 1989). As a result, 
analyses are incomplete or unreliable. 

What are some concerns associated with 
incineration? According to a 1985 report 
to the German Marshall Fund, garbage 
incinerator emissions and ash residues 
contain toxic contaminants that are thought 
to cause cancer, birth defects, cell muta
tions, and other irreversible health effects, 
even at very low levels of exposure. These 
contaminants include all 75 possible 
chlorinated dioxins, a wide variety of 
closely related chlorinated dibenzofurans 
(135 possible compounds in all), and 
literally hundreds, and perhaps thousands, 
of heavy metals, acids, polynuclear 
aromatic hydrocarbons, and other organic 
chemicals (Figure 2). Despite their success 
in identifying incinerator contaminants, 
scientists remain puzzled about the precise 
mechanisms that produce dioxins and other 
contaminants. Similarly, attempts to 
eliminate these emissions, either through 
changes in operating condifions or with 
pollution control devices, have failed 
(Hang 1985). To compound these fears, 
questions have been raised about the 
training of facility operators and the 
apparent lack of continuous monitoring 
requirements. Hazardous waste plants, for 
example, need only pass a one-time, 
limited, optimal condition "test burn" to 
begin operafion (Spier 1989). Conse
quently, a growing segment ofthe general 

Incinerator Ash Residue 

Polychlorinatcd Dioxins and Dibenzofurans - Although susceptible to 
photodegradation, these compounds are generally stable because they have low vapor pressures and are 
higlily resistant to biodegradation. Since they do not readily volatilize, the compounds tend to remain 
trapped on soil particles. In aquatic environments, they tend to adhere to suspended particulate matter as 
they are lipophilic and are more soluble in fats and oils than in water,. 

Polynuc lear Aromat ic ComnOUndS - These compounds are present in the gaseous 
emissions, fly ash, and bottom residues of incinerators. As they are easily dispersed by airborne 
transport, tliey are essentially ubiquitous in tlie environment. This is a very large class of compounds; 
most have uniformly high melting points, are soluble in fats and oils, and are virtually insoluble in water. 
Toxic Meta l s - Concerns focused on these metals are due to their potential to cause a variety of 
health hazards. During incineration these metals are vaporized and absorbed by particulate matter. As a 
result, airborne particulates can be emiched with an array of toxic metals. Enriched particles can be 
inlialed and once deposited in the respiratory tract, stomach, or alveolar region ofthe lungs, they can be 
accumulated in blood, fatty tissues, and vital organs. 

Source: German Marshall Fund Report, 1985. 

public is distrustfiil of these facilities. 
Quite apart from the health issues, 
waste-to-energy incinerators are hugely 
expensive—as much as $400 
million apiece. Potenfially adding to 
this cost is the fact that users of 
waste combustion products demand 
a consistent supply. This demand 
means that combustion facilities 
must have either enough waste 
products to produce the required 
energy or have alternative back-up 
systems. Local critics of incinerator-
generated power fear that supply 
demands will require importing 
other communifies' garbage to 
ensure adequate supply, which 
means more noise, unpleasant 
smells, increased truck traffic, and 
lowered property values. Concerns 
have also been raised about the 
adverse impacts on recycling, 
composting and resource reduction 
efforts when incinerators maintain a 
waste supply stream. And just as with 
landfills, citizens are resistant to siUng 
new facilities in their communities 
because of perceived risks from contami
nated water and soil, toxic ash, and air 
emissions. Compounding the problems 
stemming from health and environmen
tal concerns, local governments often 
lack effective dispute resolution mecha
nisms to settle siting impasses (EPA 
1989). Such conflicts, whether over 
landfills or incinerators, means mount
ing garbage and management ineffi
ciency as facilities avoid accepting more 
waste than they can handle. Of course, 
one way to avoid garbage is to reduce 
the waste stream at its source—a method 
called source reduction. 

How much trash can source reduction 
eliminate? Some analysts are cautious 
concerning the amount of trash we can 
eliminate through source reducfion, 
citing studies which suggest that even if 
every community met EPA guidelines 
for alternatives to landfills (recycling, 
reduction, composting, combustion), 
fully one quarter of today's trash stream 
would remain (Lewis 1993). Source 
reduction advocates often focus on 
eliminating unnecessary packaging as a 
major tool for reducing our garbage 
load. Packaging makes up an astonish

ing one-third of our waste stream (EPA). 
According to the Worldwatch Institute 
(1994), as much as half of all paper 

Tips for Reducing Solid Waste 

Choose recyclable products and recycle them 
B u y products made from recycled materials. 

Compost yard trimmings and food scraps. 

Buy and Mainta in reusable, repairable products. 

R e u s e bags, containers, and other items. 

Sell or donate goods instead of throwing them away. 

Adopt pract ices that reduce waste toxicity. 

Share , rent, or borrow items used infrequently. 

R e d u c e the amount of unnecessary packaging. 

Be heard—Make your preferences known 
to manufacturers, merchants, and community leaders. 

Source: EPA,. 1992. 

producUon and nearly a quarter of all 
plastics sold go into packaging. But just 
how much trash can be eliminated this 
way is unclear as most commodities, in 
the words of one analyst, "whether 
hamburgers, eggs or VCRs, have to be 
put in something." Yet Ken Brown, U.S. 
Forest Service geologist and source 
reduction specialist, considers source 
reduction cridcal because it, "can move 
us forward, to a better standard of living, 
toward sustainable economic develop-
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reduced its waste stream by 70% (Lewis 
1993). Rathje (1992) agrees that many 

consumer industries have responded to 
strong economic incentives to make 
products as compact and as light as 
possible, for ease of distribution and to 
conserve resources. The problem seems 
to be that there are few incentives for 
manufacturers to design their products 
and packaging for effecfive waste 
management when discarded (EPA 
1990). Likewise, JanBeyea, senior staff 
scientist at the National Audubon 
Society, would like to see the federal 
government, which uses more paper than 
any other institution, insist on recycled 
products. These kinds of changes,he feels, 
could potentially have as gfeat an impact 
on our waste stream (and our environ
ment) as targeting product manufacturers 
to reduce packaging (Rathje 1992), 

What kinds of incentives are there to 
encourage source reduction? Economic 
incentives include taxes based on the amount 
of waste generated or tax credits to busi
nesses that reduce these amounts. Other 
incentives include regulatory stipulations to 
promote source reduction activities such as 
minimizing toxicity and volume. Seattle, 
which pioneered such an idea in 1982, has 
cut household trash output by two thirds. The 
'pay-as-you-throw' strategy has perhaps the 

"Source reduction is to garbage what preventative 
medicine is to health: a means of eliminating a problem 
before it can happen" William Rathje, Rubbish! 

menf (Lewis 1993). 
Where can reductions occur? Since 
packaging protects products, discourages 
theft or shoplifting, and presents mer
chandise attractively, it cannot be 
eliminated entirely. As Thomas Lewis, 
author of Waste Not, Want Not points 
out, "Reducing it will involve changing 
habits and challenging assumptions at 
every level." EPA reports that corporate 
America has its share of success stories 
in reducing product packaging—two 
examples: Herman Miller Inc., a Michi
gan furniture manufacturer, which uses 
reusable and recycled shipping contain
ers and MacDonalds' Corp, whose 

most dramatic, immediate, and measurable 
results, according to the National Wildlife 
Federation (1993). It replaces the usual flat 
rate for garbage disposal with a charge for 
each bag or can of refuse. In Pennsylvania, 
some communities have dropped their waste 
streams by 60 percent with the imposition of 
a per-pound trash disposal fee. Minnesota, 
which has achieved one of the lowest landfill 
rates in the country, also offers grants to 
local governments and businesses for finding 
ways to generate less trash. Analysts also 
suggest that businesses conduct source 
reduction audits to find ways in which 
operations could be altered lo generate less 
or reuse wastes (EPA 1989). Some commu-
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