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EXECUTIVE SUMMARY

Introduction

U.S. Environmental Protection Agency (EPA) has collected and reported data on the generation and
disposal of waste in the United States for more than 30 years. We use this information to measure the
success of waste reduction and recycling programs across the country. These facts and figures are
current through calendar year 2013.

Formerly called Municipal Solid Waste in the United States: Facts and Figures, this report’s new name
emphasizes the importance of Sustainable Materials Management (SMM). The new name also reflects
continuing efforts to expand, improve, and enhance the report with new information on source
reduction (waste prevention), historical landfill tipping fees for municipal solid waste (MSW), and
construction and demolition (C&D) debris generation.

EPA’s 2009 report, Opportunities to Reduce Greenhouse Gas Emissions through Materials and Land
Management Practices, shows that approximately 42 percent of U.S. greenhouse gas (GHG) emissions
are associated with materials management. This includes the extraction or harvest of materials and
food, production and transport of goods, provision of services, and end of life management. These
GHG emissions can be reduced through materials recovery. In 2013, the 87 million tons of MSW
recycled and composted provided an annual reduction of 186 million tons of carbon dioxide equivalent
emissions, comparable to the annual emissions from over 39 million passenger cars.

As the new name for our annual report suggests, EPA is thinking beyond waste. We are transitioning
from focusing on waste management to focusing on Sustainable Materials Management. SMM refers
to the use and reuse of materials in the most productive and sustainable way across their entire life
cycle. SMM conserves resources, reduces waste, slows climate change, and minimizes the
environmental impacts of the materials we use.

In an era of limitless business ingenuity but limited resources, the sustainable management of natural
capital is increasingly at the forefront of international dialogue about how to achieve economic growth
without compromising human health and the environment upon which that growth depends. By
looking across the life cycle, businesses can find opportunities that enhance and sustain their value
proposition and reduce risk through sustainably managing materials.

According to the UN Environment Programme (UNEP), “Humans are consuming resources and
producing waste at a greater scale than ever before and per capita consumption levels are projected to
increase with continued development.” For every 1 percent increase in GDP, resource use has risen 0.4
percent.! Data indicate that global material resource use during the 20™" century rose at about twice
the rate of population. The growth rate in materials use was still lower than the pace of growth of the
world economy. Despite some decoupling of economic growth and materials use, questions remain
about the extent to which economic and environmental policies have impacted this decoupling.?
Nevertheless, resource use is still on a steep rise and this decoupling is insufficient to overcome the
even higher demands we face in the future given projections around future world population growth,
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economic growth and energy and material consumption.? The United States consumed 46 percent
more materials on a per capita basis in the year 2000 than in 1975 (see Figure ES-1). In the global
context, the total volume of material resources extracted or harvested worldwide reached nearly 60
billion metric tons per year in 2007, with nonrenewable resource extraction accounting for 60 percent
of global extraction.* According to the World Resources Institute, “one half to three quarters of annual
resource inputs to industrial economies is returned to the environment as wastes within just one
year.”?

While EPA is currently updating the U.S. Recycling Economic Information (REI) Study which is due out
later this year, our 2001 study showed we have domestic capacity to process 2 billion pounds of soda
bottles, yet currently we only collect 1.4 billion annually. And there is growing demand for more
recycled plastic. The aluminum industry is eager for more aluminum cans — yet in the U.S. we dispose
of nearly half of our cans, which by the way are valued at nearly $1 billion.® Glass recycling capacity
exceeds supply. Paper recycling is available to 96 percent of Americans.” The structure is in place for
steel can recycling. All of the materials collected are used in recycling, and the forecast is for this
demand to increase.

Overview of Municipal Solid Waste

In the United States, we generated 254 million tons (U.S. short tons unless specified) of MSW in 2013—
3 million tons more than generated in 2012. MSW generation in 2013 increased to 4.40 pounds per
person per day. This is an increase of less than 1 percent from 2012 to 2013.

About 87 million tons of MSW were recycled and composted. Excluding composting, 65 million tons of
MSW were recycled, similar to the tons recycled in 2012. The tons of food and yard trimmings
recovered for composting were 22 million tons in 2013, an increase of 1 million tons compared to
2012. The recovery rate for recycling (including composting) was 34.3 percent in 2013, slightly lower
than the 34.5 percent in 2012. (See Table ES-1.) The recycling rate in 2013 (including composting) was
1.51 pounds per person per day. This is 1.12 pounds per person per day for recycling and 0.39 pounds
per person per day for composting.

Three materials whose recycling rates rose from 2012 to 2013 are yard trimmings, selected consumer
electronics, and food. In 2013, the rate of yard trimmings composting was 60.2 percent (20.60 million
tons), up from 57.7 percent (19.59 million tons). This translates to 130 pounds per person per year of
yard trimmings composted in 2013. In 2013, the rate of selected consumer electronics recovery was
40.4 percent (1.27 million tons) up from 30.6 percent in 2012 (1.00 million tons). This translates to 8
pounds per person per year recovered in 2013. In 2013, the rate of food recovery was 5.0 percent (1.84
million tons), up from 4.8 percent in 2012 (1.74 million tons). This translates to 12 pounds per person
per year composted in 2013. Over the last few years, EPA has been heavily invested in these areas.

Figures ES-1 and ES-2 show a decrease in MSW generation and an increase in recycling from 2000 to
2013. The state of the economy has a strong impact on consumption and waste generation. Waste
generation increases during times of strong economic growth and decreases during times of economic
decline.
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Table ES-1. Generation, Materials Recovery, Composting, Combustion with
Energy Recovery, and Discards of Municipal Solid Waste, 1960 — 2013

(In thousands of tons and percent of total generation)

Generation 88,120
Recovery for recycling 5,610
Recovery for
composting* Neg.
Total Materials Recovery 5,610
Discards after recovery 82,510
Combustion with

energy recovery** 0
Discards to landfill,

other disposal* 82,510

121,060
8,020

Neg.
8,020
113,040

400

112,640

151,640
14,520

Neg.
14,520
137,120

2,700

134,420

208,270
29,040

4,200
33,240
175,030

29,700

145,330

Thousands of Tons

_mmmmmm

243,450
53,010

16,450
69,460
173,990

33,730

140,260

Pounds per Person per Day

253,730
59,240

20,550
79,790
173,940

31,620

142,320

244,600
61,890

20,750
82,640
161,960

29,010

132,950

250,540
66,400

20,570
86,970
163,570

31,800

131,770

251,040 = 254,110
65,240 64,740
21,330 22,440
86,570 87,180

164,470 | 166,930
32,200 32,660

132,270 | 134,270

_mmmmmm

Generation 2.68
Recovery for recycling 0.17
Recovery for

composting* Neg.
Total Materials Recovery 0.17
Discards after recovery 2.51

Combustion with

energy recovery** 0.00
Discards to landfill,

other disposalt 2.51

Population (thousands) 179,979

3.25
0.22

Neg.
0.22
3.03

0.01

3.02
203,984

3.66
0.35

Neg.
0.35
3.31

0.07

3.24
227,255

4.57
0.64

0.09
0.73
3.84

0.65

3.19
249,907

4.74
1.03

0.32
1.35
3.39

0.66

2.73
281,422

4.69
1.10

0.38
1.48
3.21

0.58

2.63
296,410

4.37
1.10

0.37
1.47
2.90

0.52

2.38
307,007

4.41
1.17

0.36
1.53
2.88

0.56

2.32
311,592

4.38 4.40
1.14 1.12
0.37 0.39
1.51 1.51
2.87 2.89
0.56 0.57
231 2.32
313,914 316,129

Percent of Total Generation

_mmmmmm

Generation 100.0%
Recovery for recycling 6.4%
Recovery for
composting* Neg.
Total Materials Recovery 6.4%
Discards after recovery 93.6%
Combustion with

energy recovery** 0.0%
Discards to landfill,

other disposalt 93.6%

* Composting of yard trimmings, food and other MSW organic material. Does not include backyard composting.

100.0%
6.6%

Neg.
6.6%
93.4%

0.3%

93.1%

100.0%
9.6%

Neg.
9.6%
90.4%

1.8%

88.6%

100.0%
14.0%

2.0%
16.0%
84.0%

14.2%

69.8%

100.0%
21.8%

6.7%
28.5%
71.5%

13.9%

57.6%

100.0%
23.3%

8.1%
31.4%
68.6%

12.5%

56.1%

100.0%
25.3%

8.5%
33.8%
66.2%

11.9%

54.4%

100.0%
26.5%

8.2%
34.7%
65.3%

12.7%

52.6%

100.0% 100.0%
26.0% 25.5%
8.5% 8.8%
34.5% 34.3%
65.5% 65.7%
12.8% 12.9%
52.7% 52.8%

** Includes combustion of MSW in mass burn or refuse-derived fuel form, and combustion with energy recovery of source separated
materials in MSW (e.g., wood pallets and tire-derived fuel). 2013 includes 29,500 MSW, 510 wood, and 2,650 tires (1,000 tons)

T Discards after recovery minus combustion with energy recovery. Discards include combustion without energy recovery.
Details may not add to totals due to rounding.
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Figure ES-1. MSW Generation Rates, 1960 to 2013
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Figure ES-2. MSW Recycling Rates, 1960 to 2013
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What is Included in Municipal Solid Waste?

Our trash, or MSW, is comprised of various items Americans commonly throw away after being used.
These items include packaging, food, grass clippings, sofas, computers, tires, and refrigerators. Not
included are materials that also may be disposed in landfills but are not generally considered MSW,
such as C&D debris, municipal wastewater treatment sludges, and non-hazardous industrial wastes.
New this year, information on C&D debris generation is included in this Executive Summary and
Appendix B.

Municipal Solid Waste in Perspective

Trends Over Time

Over the last few decades, the generation, recycling, and disposal of MSW have changed substantially
(see Table ES-1 and Figures ES-1 and ES-2). Annual MSW generation continued to increase from 1960,
when it was 88 million tons, until 2005. After 2005, the tons of MSW generated started to decrease
until 2009 when the tons of MSW generated started to increase. The generation rate in 1960 was just
2.68 pounds per person per day; it grew to 3.66 pounds per person per day in 1980, reached 4.74
pounds per person per day in 2000, and decreased to 4.69 pounds per person per day in 2005. The
generation rate was 4.40 pounds per person per day in 2013 — one of the lowest generation rates since
1980. Over time, recycling rates have increased from just over 6 percent of MSW generated in 1960 to
about 10 percent in 1980, to 16 percent in 1990, to about 29 percent in 2000, and to over 34 percent in
2013. Disposal of waste to landfills has decreased from 94 percent of the amount generated in 1960 to
under 53 percent of the amount generated in 2013.

Municipal Solid Waste in 2013

U.S. Environmental Protection Agency (EPA) uses two methods to characterize the 254 million tons of
MSW generated in 2013. The first is by material (paper and paperboard, yard trimmings, food, plastics,
metals, glass, wood, rubber, leather and textiles, and other); the second is by several major product
categories. The product-based categories are containers and packaging; nondurable goods (e.g.,
newspapers); durable goods (e.g., appliances); food; yard trimmings; and other materials. See Figure 1-
B in Chapter 1 for product category definitions.

Materials in MSW

A breakdown, by weight, of the MSW materials generated in 2013 is provided in Figure ES-3. Paper and
paperboard made up the largest component of MSW generated (27.0 percent), food was the second-
largest component (14.6 percent) and yard trimmings were the third largest (13.5 percent). Metals,
plastics, and wood each constituted between 6 and 13 percent of the total MSW generated. Glass
made up 4.5 percent, rubber, leather, and textiles combined made up 9.0 percent of MSW, while other
miscellaneous wastes made up 3.3 percent of the MSW generated in 2013.
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Figure ES-3. Materials Generation in MSW, 2013
254 Million Tons (before recycling)
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A portion of each material category in MSW was recycled or composted in 2013. The highest rates of
recovery were achieved with paper and paperboard, yard trimmings, and metals. Over 63 percent
(43.4 million tons) of paper and paperboard was recovered for recycling in 2013. About 60 percent
(20.6 million tons) of yard trimmings was recovered for composting or mulching in 2013. This
represents almost a five-fold increase since 1990. Recycling paper and paperboard and yard trimmings
alone diverted about 25 percent of municipal solid waste generated from landfills and combustion
facilities. In addition, about 7.9 million tons, or 34.1 percent, of metals were recovered for recycling.
Recycling rates for all materials categories in 2013 are listed in Table ES-2.

Figures ES-4 and ES-5 depict each material as a percent of total recovery and total discards,
respectively. As a percent of total recovery, paper and paperboard made up over half of the materials
recovered at 49.8 percent. Yard trimmings comprised the next largest portion of total materials
recovery at 23.6 percent. All other materials accounted for less than 10 percent each of total recovery.

Food was the largest material in discards at 21.1 percent. Plastic was next largest at 17.7 percent
followed by paper and paperboard at 15.1 percent and rubber, leather, and textiles at 11.6 percent. As
a percent of total discards, the other materials accounted for less than 10 percent each.
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Table ES-2. Generation, Recovery, and Discards of Materials in MSW, 2013
(In millions of tons and percent of generation of each material)

Weight Weight Recovery as Percent . .

Paper and paperboard 68.60 43.40 63.3% 25.20
Glass 11.54 3.15 27.3% 8.39
Metals
Steel 17.55 5.80 33.0% 11.75
Aluminum 3.50 0.70 20.0% 2.80
Other nonferrous metalst 2.01 1.37 68.2% 0.64
Total metals 23.06 7.87 34.1% 15.19
Plastics 32.52 3.00 9.2% 29.52
Rubber and leather 7.72 1.24 16.1% 6.48
Textiles 15.13 2.30 15.2% 12.83
Wood 15.77 2.47 15.7% 13.30
Other materials 4.58 131 28.6% 3.27
Total materials in products 178.92 64.74 36.2% 114.18
Other wastes
Food, othert 37.06 1.84 5.0% 35.22
Yard trimmings 34.20 20.6 60.2% 13.60
Miscellaneous inorganic wastes 3.93 Negligible Negligible 3.93
Total other wastes 75.19 22.44 29.8% 52.75
Total municipal solid waste 254.11 87.18 34.3% 166.93

* Includes waste from residential, commercial, and institutional sources.

T Includes lead from lead-acid batteries.

¥ Includes recovery of other MSW organics for composting.

Details might not add to totals due to rounding. Negligible = Less than 5,000 tons or 0.05 percent.
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Figure ES-4. Materials Recovery in MSW, 2013
87 Million Tons
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Figure ES-5. Material Discards* in MSW, 2013
167 Million Tons (after recycling and composting)
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*Discards in this figure include combustion with energy recovery
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Products in MSW

The breakdown of the 254 million tons of MSW generated in 2013 by product category follows.
Containers and packaging comprised the largest portion of products generated in MSW, at 29.8
percent (75.8 million tons). Nondurable goods and durable goods each made up about 20.3 percent
(over 51 million tons) each. Food made up 14.6 percent (37 million tons), yard trimmings made up 13.5
percent (34 million tons), and other wastes made up 1.5 percent (4 million tons).

The generation and recovery of the product categories in MSW in 2013 are shown in Table ES-3.
Overall, durable goods were recovered at a rate of 18.0 percent in 2013. Nonferrous metals other than
aluminum had one of the highest recovery rates, at 68.2 percent, due to the high rate of lead recovery
from lead-acid batteries. Recovery of steel in all durable goods was 26.8 percent, with high rates of
recovery from appliances. Durable goods textile recovery at 12.2 percent is mostly from tires and
carpets and rugs.

Overall recovery of nondurable goods in MSW was 31.8 percent in 2013. Most of this recovery comes
from paper products such as newspapers and high-grade office papers (e.g., white papers).
Newspapers/mechanical papers constituted the largest portion of this recovery, with 67.0 percent of
these paper products generated being recovered for recycling. Starting in 2010, newspapers (including
newsprint and groundwood inserts) were expanded to include directories and other mechanical papers
previously counted as Other Commercial Printing. An estimated 41.3 percent of other nondurable
paper products were recovered in 2013. Total nondurable paper and paperboard product recovery is at
48.1 percent. The nondurable goods category also includes clothing and other textile products—almost
17 percent of these combined products were recovered for recycling or export in 2013.

Table ES-3 shows that recovery of containers and packaging was the highest of the three product
categories—51.5 percent of containers and packaging generated in MSW in 2013 were recovered for
recycling. Over 55 percent of all aluminum cans in MSW was recovered (38.9 percent of all aluminum
packaging, including foil), while 72.5 percent of steel packaging (mostly cans) in MSW was recovered.
Paper and paperboard containers and packaging were recovered at a rate of 75.1 percent; corrugated
containers accounted for most of that amount.

Thirty-four percent of glass containers in MSW were recovered, while 26.1 percent of wood packaging
(mostly wood pallets removed from service) was recovered for recycling. Over 14 percent of plastic
containers and packaging in MSW were recovered—mostly bottles and jars.

Polyethylene terephthalate (PET) bottles and jars were recovered in 2013 at over 31 percent. Recovery
of high density polyethylene (HDPE) natural (white translucent) bottles was estimated at over 28
percent.

The results of recovering containers and packaging are illustrated in Figures ES-6 and ES-7. Corrugated
boxes accounted for 40 percent of total containers and packaging generation but, due to a high
recovery rate, only accounted for nine percent of discards. Wood packaging made up 12 percent of
containers and packaging generation and 19 percent of discards. Plastic bags, sacks, and wraps were
five percent of generation and nine percent of discards. Although steel and aluminum containers and
packaging had high recovery rates (see Table ES-3), each accounted for two to three percent of
generation and discards. This is due to the relatively small amounts of these products generated.
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One of the products with a very high recovery rate was lead-acid batteries, recovered at a rate of
about 99 percent in 2013. Other products with particularly high recovery rates were corrugated boxes
(88.5 percent), steel packaging (72.5 percent), newspapers/mechanical papers (67.0 percent), major
appliances (58.6 percent), aluminum cans (55.1 percent), mixed paper (41.3 percent), and selected
consumer electronics (40.4 percent). About 41 percent of rubber tires in MSW were recovered for
recycling. (Other tires were retreaded, and shredded rubber tires were made into tire-derived fuel.)
See Chapter 2 of this report for additional detail on product recovery rates.
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Table ES-3. Generation, Recovery, and Discards of Products
in MSW by Material, 2013

(In millions of tons and percent of generation of each product)

Weight Weight Recovery as Percent . .
Weight D

Durable goods

Steel 15.15 4.06 26.8% 11.09
Aluminum 1.51 Not Available Not Available 1.51
Other non-ferrous metals® 2.01 137 68.2% 0.64
Glass 2.28 Negligible Negligible 2.28
Plastics 12.07 0.83 6.9% 11.24
Rubber and leather 6.66 1.24 18.6% 5.42
Wood 6.31 Negligible Negligible 6.31
Textiles 3.86 0.47 12.2% 3.39
Other materials 1.70 1.31 77.5% 0.39
Total durable goods 51.55 9.28 18.0% 42.27
Nondurable goods
Paper and paperboard 30.03 14.45 48.1% 15.58
Plastics 6.47 0.13 2.0% 6.34
Rubber and leather 1.06 Negligible Negligible 1.06
Textiles 10.96 1.83 16.7% 9.13
Other materials 3.08 Negligible Negligible 3.08
Total nondurable goods 51.60 16.41 31.8% 35.19
Containers and packaging
Steel 2.40 1.74 72.5% 0.66
Aluminum 1.80 0.70 38.9% 1.10
Glass 9.26 3.15 34.0% 6.11
Paper and paperboard 38.56 28.95 75.1% 9.61
Plastics 13.98 2.04 14.6% 11.94
Wood 9.46 2.47 26.1% 6.99
Other materials 0.31 Negligible Negligible 0.31
Total containers and packaging 75.77 39.05 51.5% 36.72
Other wastes
Food, other# 37.06 1.84 5.0% 35.22
Yard trimmings 34.20 20.60 60.2% 13.60
Miscellaneous inorganic wastes 3.93 Negligible Negligible 3.93
Total other wastes 75.19 22.44 29.8% 52.75
Total municipal solid waste 254.11 87.18 34.3% 166.93

Includes waste from residential, commercial, and institutional sources.

+ Includes lead from lead-acid batteries.

¥ Includes recovery of other MSW organics for composting.

Details might not add to totals due to rounding. Negligible = less than 5,000 tons or 0.05 percent.
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Figure ES-6. Containers and Packaging Generated in MSW, 2013
75.8 Million Tons (before recycling)
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Figure ES-7. Containers and Packaging Discarded* in MSW, 2013
36.7 Million Tons (after recycling)
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*Discards in this figure include combustion with energy recovery
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Residential and Commercial Sources of MSW

Sources of MSW, as characterized in this report, include residential waste (including waste from
apartment houses) and waste from commercial and institutional locations, such as businesses, schools,
and hospitals.

Management of MSW

Overview

EPA’s integrated waste management hierarchy, depicted below, includes the following four
components:

= Source reduction (or waste prevention), including reuse of products and on-site (or
backyard) composting of yard trimmings.

= Recycling, including off-site (or community) composting.

= Combustion with energy recovery.

= Disposal through landfilling.
Waste Management Hierarchy

% .
L&:o X Source Reduction & Reuse

- ‘\
% N

%>

Recycling / Composting
Energy Recovery

N

Treatment
< . &Disposal

%
g
R
%

Although we encourage the use of strategies that emphasize the top of the hierarchy whenever
possible, all four components remain important within an integrated waste management system.

Source Reduction

Our waste management hierarchy emphasizes the importance of reducing the amount of waste
created, reusing whenever possible, and then recycling whatever is left. When the amount of
municipal solid waste generated is reduced or materials are reused rather than discarded, this is called
“source reduction”—meaning the material never enters the waste stream.

Source reduction, also called waste prevention, includes the design, manufacture, purchase, or use of
materials, such as products and packaging, to reduce their amount or toxicity before they enter the
MSW management system. Examples of source reduction activities are:
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= Redesigning products or packages so as to reduce the quantity of materials or the toxicity of
the materials used, by substituting lighter materials for heavier ones and lengthening the
life of products to postpone disposal.

= Removing unnecessary layers of packaging and using right-sized packaging.
= Using packaging that reduces the amount of damage or spoilage to the product.

= Reducing amounts of products or packages used through modification of current practices
by processors and consumers.

= Reusing products or packages already manufactured.

= Managing non-product organic wastes (food, yard trimmings) through backyard composting
or other on-site alternatives to disposal.

Realizing the value of our resources, both financial and material, we have continued in our efforts to
reduce waste generation.

Recycling

The second component of our waste management hierarchy is recycling, including off-site (or
community) composting. Residential and commercial recycling turns materials and products that
would otherwise become waste into valuable resources. Materials like glass, metal, plastics, paper, and
yard trimmings are collected, separated, and sent to facilities that can process them into new materials
or products.

= Recycling (including community composting) recovered 34.3 percent (87.2 million tons) of
MSW generation in 2013.

= About 3,560 community composting programs were documented in 2013, an increase from
3,227 in 2002.

= QOver 2.7 million households were served with food composting collection programs in 2013.

Combustion with Energy Recovery

MSW combustion with energy recovery increased substantially between 1980 and 1990 (from 2.7
million tons in 1980 to 29.7 million tons in 1990). From 1990 to 2000, the quantity of MSW combusted
with energy recovery increased over 13 percent to 33.7 million tons. After 2000, the quantity of MSW
combusted with energy recovery has remained between 29.0 million tons and 32.7 million tons (12.9
percent of MSW generation in 2013). Discards sent for combustion with energy recovery were 0.57
pounds per person per day (see Table ES-1).

Disposal

During 2013, 52.8 percent of MSW was landfilled, similar to the percentage landfilled in 2011 and
2012. At the national level, landfill capacity does not appear to be a problem, although regional
dislocations sometimes occur.

= Qver time, the tonnage of MSW landfilled has decreased. In 1990, 145.3 million tons of
MSW were landfilled (see Table ES-1), decreasing to 140.3 million tons in 2000. The tonnage
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increased to 142.3 million tons in 2005, then declined to 134.3 in 2013. The tonnage
landfilled results from an interaction among generation, recycling, and combustion with
energy recovery, which do not necessarily rise and fall at the same time. In general, as
recovery increases, discards decrease.

= In 2013, the net per capita discard rate (after materials recovery and combustion with
energy recovery) was 2.32 pounds per person per day. The net per capita discard rate has
decreased since 1990. The 1990 rate was 3.19 pounds per person per day, the 2000 rate
was 2.73 pounds per person per day, the 2005 rate was 2.63 pounds per person per day,
and the 2013 rate was 2.32 pounds per person per day (Table ES-1).

= From 1985 to 1995 there was a rapid rise in the cost to manage MSW going to landfills
followed by a steady decrease from 1995 to 2004. Since 2004, there has been a steady
increase in landfill tipping fees (see Figure ES-8). The tipping fees are expressed in constant
2013 dollars.

Figure ES-8. National Landfill Tipping Fees, 1982-2013 ($2013 per ton)
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National mean annual landfill tipping fees normalized to constant $2013 using the consumer price index (CPI) from the Bureau of
Labor Statistics to allow meaningful comparisons. This figure shows an average increase from 1985 to 1995 of $3.15 per year
followed by a steady decrease of $0.77 per year followed by an increase of $0.83 from 2004 to 2013.

Sources: National Solid Wastes Management Association (NSWMA) Municipal Solid Waste Landfill Facts. October 2011. Data from
1985 to 2010. Waste & Recycling News, 2013 Landfill Tipping Fee Survey. Spring 2013. Data for 2012 and 2013.

MSW management through recovery for recycling (including composting), combustion with energy
recovery, and discards to disposal in 2013 is shown in Figure ES-9. In 2013, 87.2 million tons (34.3
percent) of MSW were recycled, 32.7 million tons (12.9 percent) were combusted with energy
recovery, and 134.3 million tons (52.8 percent) were landfilled or otherwise disposed. (Relatively small
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amounts of this total undoubtedly were incinerated without energy recovery, littered, or illegally
dumped rather than landfilled.)

Figure ES-9. Management of MSW in the United States, 2013
254 Million Tons

Combustion with
Energy Recovery
12.9%

The Benefits of Recycling

Recycling has environmental benefits at every stage in the life cycle of a consumer product—from the
raw material with which it’s made to its final method of disposal. By utilizing used, unwanted, or
obsolete materials as industrial feedstocks or for new materials or products, Americans can each do
their part to make recycling — including composting -- work. Aside from reducing GHG emissions, which
contribute to global warming, recycling (including composting) also provides significant economic and
job creation impacts.

The energy and GHG benefits of recycling and composting shown in Table ES-4 are calculated using the
EPA’s Waste Reduction Model (WARM). Please see: www.epa.gov/warm. WARM calculates and totals
GHG emissions of baseline and alternative waste management practices including source reduction,
recycling, composting, combustion, and landfilling. Paper and paperboard recovery at about 43 million
tons resulted in a reduction of 149 million metric tons of carbon dioxide equivalent emissions in 2013.
This is equivalent to removing 31 million cars from the road in one year.

In 2013, Americans recycled and composted over 87 million tons of MSW. This provides an annual
reduction of more than 186 million metric tons of carbon dioxide equivalent emissions, comparable to
removing the emissions from over 39 million passenger vehicles from the road in one year.
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Table ES-4. Greenhouse Gas Benefits Associated with
Recovery of Specific Materials, 2013
(In millions of tons, MMTCO:E and in numbers of cars taken off the road per year)*

Welgl.mt.Recovered GHG Benefits MMTCO,E Numbers of Cars Taken
(millions of tons) Off the Road per Year

Paper and paperboard 43 149 31 million
Glass 3.2 1 210 thousand
Metals

Steel 5.8 9.5 2 million

Aluminum 0.7 6.4 1.3 million

Other nonferrous metalst 1.37 5.9 1.2 million

Total metals 7.87 21.8 4.5 million
Plastics 3 3.6 760 thousand
Rubber and leathert 1.24 0.6 127 thousand
Textiles 2.3 5.8 1.2 million
Wood 247 3.8 798 thousand
Other wastes

Food, other” 1.84 1.7 308 thousand

Yard trimmings 20.6 1.04 220 thousand

Includes materials from residential, commercial, and institutional sources.

These calculations do not include an additional 1.32 million tons of MSW recovered that could not be addressed in the WARM model.
Recently WARM assumptions and data have been revised. MMTCO,E is million metric tons of carbon dioxide equivalent.

+ Includes lead from lead-acid batteries. Other nonferrous metals calculated in WARM as mixed metals.

s Recovery only includes rubber from tires.

A Includes recovery of other MSW organics for composting.

Source: WARM model (www.epa.gov/warm)

MSW Generation and Household Spending

Over the years, the change in the amount of MSW generated has typically imitated trends in how much
money American households spend on goods and services. Personal Consumer Expenditures (PCE)
measure U.S. household spending on goods and services such as food, clothing, vehicles, and
recreation services. PCE accounts for approximately 70 percent of U.S. Gross Domestic Product, a key
indicator of economic growth. PCE adjusted for inflation is referred to as real PCE. This is a more useful
metric in making comparisons over time because it normalizes the value of a dollar by considering how
much a dollar could purchase in the past versus today. Figure ES-10 explores the relationship between
MSW generated and real PCE since 1960.

Figure ES-10 is an indexed graph showing the relative changes in real PCE, MSW generated, and MSW
generated per capita over time. It is indexed to allow all three of these metrics to be shown on the
same graph and compare their relative rates of change since 1960. The indexed value indicates the
change in the value of the data since 1960. For example, if for a given year the value is three, then the
data value for that year would be three times the 1960 value. In this case, if the 1960 value was 200
then the resulting year’s value would be 600. The 2013 MSW per capita generation indexed value is
1.6, which means MSW per capita generation has increased by 60 percent since 1960.
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Figure ES-10 shows that real PCE has increased at a faster rate than MSW generation, and the disparity
has become even more distinct since the mid 1990s. This indicates the amount of MSW generated per
dollar spent is falling. In other words, our economy has been able to enjoy dramatic increases in
household spending on consumer goods and services without this being at the expense of the societal
impact of similarly increasing MSW generation rates. This figure also shows that the MSW generated
per capita leveled off in the early- to-mid-2000s and has since fallen. This is important because as
population continues to grow, it will be necessary for MSW generated per capita to continue to fall to
maintain or decrease the total amount of MSW generated as a country.

Figure ES-10. Indexed MSW Generated and Real PCE over Time (1960-2013)
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C&D Debris Generation Results

C&D debris is a type of waste which is not included in MSW. Materials included in C&D are steel, wood
products, drywall and plaster, brick, clay tile, asphalt shingles, asphalt concrete, and Portland cement
concrete. These materials are used in building as well as road and bridge sectors. Our generation
estimate represents C&D amounts from construction, renovation, and demolition activities for
buildings, roads, and bridges.

In 2013, 530 million tons of C&D debris were generated. Figure ES-11 shows the 2013 generation
composition for C&D. Portland cement concrete is the largest portion (67 percent), followed by
asphalt concrete (18 percent). Wood products make up eight percent and the other products account
for seven percent combined. The 2013 generation estimates are presented in more detail in Table ES-
5. As shown in Figure ES-12, demolition represents over 90 percent of total C&D debris generation as
opposed to construction which represents under 10 percent.
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Figure ES-11. C&D Generation Composition by Material, 2013
530 Million Tons (before recycling)
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Table ES-5. C&D Debris Generation by Material and Activity (million tons)

Waste During
Construction Demolition Debris Total C&D Debris

2013 2013 B R

Portland Cement Concrete 17.5 3354 352.9
Wood Products 2.5 37.7 40.2
Drywall and Plasters 3.1 9.9 13.1
Steel! 0 4.3 4.3

Brick and Clay Tile 0.3 11.8 12.1
Asphalt Shingles 1.0 11.5 12.6
Asphalt Concrete 0 95.1 95.1
Total 24.4 505.9 530.3

1. Steel consumption in buildings also includes steel consumed for the construction of roads and bridges. Data were not available
to allocate steel consumption across different sources.
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Table ES-6 displays the amount of C&D debris generation from buildings, roads and bridges, and other
structures for each material. The other structures category includes communication, power,
transportation, sewer and waste disposal, water supply, conservation and development, and
manufacturing infrastructure. In 2013 roads and bridges contributed significantly more to C&D debris
generation than buildings and other structures, and Portland cement concrete makes up the largest
share of C&D debris generation for all three categories.

Figure ES-12. Contribution of Construction and Demolition Phases to Total 2013
C&D Generation
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Table ES-6. C&D Debris Generation by Source (million tons)
Buildings Roads and Bridges “
2013 2013 2013
Portland Cement Concrete 79.9 148.4 124.5
Wood Products 40.2
Drywall and Plasters 13.1
Steel! 4.3
Brick and Clay Tile 12.1
Asphalt Shingles 12.6
Asphalt Concrete 95.1
Total 162.2 243.5 124.5

1. Steel consumption in buildings also includes steel consumed for the construction of roads and bridges. Data were not available
to allocate steel consumption across different sources.

Advancing Sustainable Materials Management: Facts and Figures 2013 20



Executive Summary

Thinking Beyond Waste

EPA is helping change the way our society protects the environment and conserves resources for
future generations by thinking beyond recycling, composting, and disposal. Building on the familiar
concept of Reduce, Reuse, Recycle, the Agency is employing a systemic approach that seeks to reduce
materials use and associated environmental impacts over their entire life cycle, called sustainable
materials management (SMM). This starts with extraction of natural resources and material processing
through product design and manufacturing then the product use stage followed by
collection/processing and final end of life (disposal). By examining how materials are used throughout
their life cycle, an SMM approach seeks to use materials in the most productive way with an emphasis
on using less; reducing toxic chemicals and environmental impacts throughout the material life cycle;
and assuring we have sufficient resources to meet today’s needs and those of the future. Data on
municipal solid waste generation, recycling and disposal is an important starting point for the full SMM
approach. Viewing materials through an SMM lens changes how we think about our resources for a
better tomorrow. Our policy is Reduce, Reuse, Recycle, Rethink.

Resources

The data summarized in this fact sheet characterizes the MSW stream as a whole by using a materials
flow methodology that relies on a mass balance approach. For example, to determine the amounts of
paper recycled, information is gathered on the amounts processed by paper mills and made into new
paper on a national basis plus recycled paper exported, instead of counting paper collected for
recycling on a state-by-state basis. Using data gathered from industry associations, businesses, and
government sources, such as the U.S. Department of Commerce and the U.S. Census Bureau, we
estimate tons of materials and products generated, recycled, and discarded. Other sources of data,
such as waste characterization and research reports performed by governments, industry, or the press,
supplement these data. The data on C&D debris generated summarized in this report is also
developed using a materials flow methodology (see Appendix B).

The benefits of MSW recycling and composting, such as elimination of GHG emissions, are calculated
using EPA’s WARM methodology. WARM calculates and totals GHG emissions of baseline and
alternative waste management practices including source reduction, recycling, composting,
combustion, and landfilling. The model calculates emissions in metric tons of carbon equivalent
(MTCE), metric tons of carbon dioxide equivalent (MTCO3E), and energy units (million Btu) across a
wide range of material types commonly found in MSW. EPA developed GHG emissions reduction
factors through a life-cycle assessment methodology. Please see: www.epa.gov/warm.

For Further Information

This report and related additional data are available on the Internet at
www.epa.gov/epawaste/nonhaz/municipal/msw99.htm.
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1. INTRODUCTION AND METHODOLOGY

Introduction

This report is the most recent in a series of reports sponsored by the U.S. Environmental Protection
Agency to characterize municipal solid waste (MSW) in the United States. Together with the previous
reports, this report provides a historical database for a 53-year characterization (by weight) of the
materials and products in MSW.

Management of the nation’s municipal solid waste (MSW) continues to be a high priority for
communities in the 21st century. The concept of integrated solid waste management—source
reduction of wastes before they enter the waste stream, recovery of generated wastes for recycling
(including composting), and environmentally sound management through combustion with energy
recovery and landfilling that meet current standards—is being used by communities as they plan for
the future.

This chapter provides background on integrated waste management and this year’s characterization
report, followed by a brief overview of the methodology. Next is a section on the variety of uses for the
information in this report. Then, more detail on the methodology is provided, followed by a description
of the contents of the remainder of the report.

Background

The Solid Waste Management Hierarchy

EPA’s 1989 Agenda for Action endorsed the concept of integrated waste management, by which
municipal solid waste is reduced or managed through several different practices, which can be tailored
to fit a particular community’s needs. EPA’s integrated waste management hierarchy, depicted below,
includes the following four components:

= Source reduction (or waste prevention), including reuse of products and on-site (or
backyard) composting of yard trimmings.

= Recycling, including off-site (or community) composting.

= Combustion with energy recovery.

= Disposal through landfilling.
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Waste Management Hierarchy
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Although we encourage the use of strategies that emphasize the top of the hierarchy whenever
possible, all four components remain important within an integrated waste management system. As
done in previous versions of this report, combustion with energy recovery is shown as discards in the
Chapter 2 tables and figures.

Overview of the Methodology

Readers should note that this report characterizes the municipal solid waste stream of the nation as a
whole. Data in this report can be used at the national level. The report can also be used to address
state, regional, and local situations, where more detailed data are not available or would be too
expensive to gather. More detail on uses for this information in this report for both national and local
purposes is provided later in this chapter.

At the state or local level, recycling rates often are developed by counting and weighing all the
recyclables collected, and then aggregating these data to yield a state or local recycling rate. At the
national level, we use instead a materials flow methodology, which relies heavily on a mass balance
approach. Using data gathered from industry associations, key businesses, and similar industry sources,
and supported by government data from sources such as the Department of Commerce and the U.S.
Census Bureau, we estimate tons of materials and products generated, recycled, or discarded. Other
sources of data, such as waste characterizations and surveys performed by governments, industry, or
the press, supplement these data.

To estimate MSW generation, production data are adjusted by imports and exports from the United
States, where necessary. Allowances are made for the average lifespans of different products.
Information on amounts of disposed MSW managed by combustion comes from industry sources and
the press. MSW not managed by recycling (including composting) or combustion is assumed to be
landfilled.

In any estimation of MSW generation, it is important to define what is and is not included in municipal
solid waste. EPA includes those materials that historically have been handled in the municipal solid
waste stream—those materials from municipal sources, sent to municipal landfills. In this report, MSW
includes wastes such as product packaging, newspapers, office and classroom papers, bottles and cans,
boxes, wood pallets, food, grass clippings, clothing, furniture, appliances, automobile tires, consumer
electronics, and batteries.
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A common error in using this report is to assume that all nonhazardous wastes are included. As shown
later in this chapter, municipal solid waste as defined here does not include construction and
demolition debris (C&D), biosolids (sewage sludges), industrial process wastes, or a number of other
wastes that, in some cases, may go to a municipal waste landfill. These materials, over time, have
tended to be handled separately and are not included in the totals in this report. EPA has addressed
several of these materials separately, for instance, in Biosolids Generation, Use, and Disposal in the
United States, EPA530-R-99-009, September 1999, and Estimating 2003 Building-Related Construction
and Demolition Materials Amounts, EPA530-R-09-002, March 2009. C&D debris generation is also
addressed in Appendix B of this report. Recycling (including composting) is encouraged for these
materials as well.

In addition, the source of municipal solid waste is important. EPA’s figures include municipal solid
waste from homes, institutions such as schools and prisons, and commercial sources such as
restaurants and small businesses. MSW does not include wastes of other types or from other sources,
including automobile bodies, municipal sludges, combustion ash, and industrial process wastes that
might also be disposed in municipal waste landfills or combustion units.

How This Report Can Be Used

Nationwide. The data in this report provide a nationwide picture of municipal solid waste generation
and management. The historical perspective is particularly useful in establishing trends and
highlighting the changes that have occurred over the years, both in types of wastes generated and in
the ways they are managed. This perspective on MSW and its management is useful in assessing
national solid waste management needs and policy. The consistency in methodology and scope aids in
the use of the document for reporting over time. The report is, however, of equal or greater value as a
solid waste management planning tool for state and local governments and private firms.

Local or state level. At the local or state level, the data in this report can be used to develop
approximate (but quick) estimates of MSW generation in a defined area. That is, the data on
generation of MSW per person nationally may be used to estimate generation in a city or other local
area based on the population in that area. This can be of value when a “ballpark” estimate of MSW
generation in an area is needed. For example, communities may use such an estimate to determine the
potential viability of regional versus single community solid waste management facilities. This
information can help define solid waste management planning areas and the planning needed in those
areas. However, for communities making decisions where knowledge of the amount and composition
of MSW is crucial, (e.g., where a solid waste management facility is being sited), local estimates of the
waste stream should be made.

Another useful feature of this report for local planning is the information provided on MSW trends.
Changes over time in total MSW generation and the mix of MSW materials can affect the need for and
use of various waste management alternatives. Observing trends in MSW generation can help in
planning an integrated waste management system that includes facilities sized and designed for years
of service.

While the national average data are useful as a checkpoint against local MSW characterization data,
any differences between local and national data should be examined carefully. There are many
regional variations that require each community to examine its own waste management needs. Such
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factors as local and regional availability of suitable landfill space, proximity of markets for recovered
materials, population density, commercial and industrial activity, and climatic and groundwater
variations all may motivate each community to make its own plans.

Specific reasons for regional differences may include:

= Variations in climate and local waste management practices, which greatly influence
generation of yard trimmings. For instance, yard trimmings exhibit strong seasonal
variations in most regions of the country. Also, the level of backyard compostingin a
community or region will affect generation of yard trimmings.

= Differences in the scope of waste streams. That is, a local landfill may be receiving other
waste such as industrial non-hazardous process wastes in addition to MSW, but Chapters 1,
2, and 3 of this report address MSW only. Appendix B addresses C&D.

= Variance in the per capita generation of some products, such as newspapers and telephone
directories, depending upon the average size of the publications. Typically, rural areas will
generate less of these products on a per person basis than urban areas.

= Level of commercial activity in a community. This will influence the generation rate of some
products, such as office paper, corrugated boxes, wood pallets, and food from restaurants.

= Variations in economic activity, which affect waste generation in both the residential and
the commercial sectors.

= Local and state regulations and practices. Deposit laws, bans on landfilling of specific
products, and variable rate pricing for waste collection are examples of practices that can
influence a local waste stream.

While caution should be used in applying the data in this report, for some areas, the national
breakdown of MSW by material may be the only such data available for use in comparing and planning
waste management alternatives. Planning a curbside recycling program, for example, requires an
estimate of household recyclables that may be recovered. If resources are not available to adequately
estimate these materials by other means, local planners may turn to the national data. National data
are also useful in areas where appropriate adjustments in the data can be made to account for regional
conditions as mentioned above.

In summary, the data in this report can be used in local planning to:

= Develop approximate estimates of total MSW generation in an area.
= Check locally developed MSW data for accuracy and consistency.
= Account for trends in total MSW generation and the generation of individual components.

= Help set goals and measure progress in source reduction and recycling (including
composting).
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Characterization of Municipal Solid Waste: in
Perspective

The Two Methodologies for Characterizing MSW: Site-
Specific Versus Materials Flow

There are two basic approaches to estimating quantities of municipal solid waste at the local, state, or
national levels—site-specific and materials flow. This report is based on the materials flow approach
because site-specific approaches are problematic for national estimates.

Site-specific studies. In the first methodology, which is site-specific, sampling, sorting, and weighing
the individual components of the waste stream could be used. This methodology is useful in defining a
local waste stream, especially if large numbers of samples are taken over several seasons. Results of
sampling also increase the body of knowledge about variations due to climatic and seasonal changes,
population density, regional differences, and other factors. In addition, quantities of MSW components
such as yard trimmings and food can only be estimated through sampling and weighing studies.

A disadvantage of sampling studies based on a limited number of samples is that they may be skewed
and misleading if, for example, atypical circumstances were experienced during the sampling. These
circumstances could include an unusually wet or dry season, delivery of some unusual wastes during
the sampling period, or errors in the sampling methodology. Any errors of this kind will be greatly
magnified when a limited number of samples are taken to represent a community’s entire waste
stream for a year. Magnification of errors could be even more serious if a limited number of samples
was relied upon for making the national estimates of MSW. Also, extensive sampling would be
prohibitively expensive for making the national estimates. An additional disadvantage of sampling
studies is that they do not provide information about trends unless performed in a consistent manner
over a long period of time.

Of course, at the state or local level, sampling may not be necessary—many states and localities count
all materials recovered for recycling, and many weigh all wastes being disposed to generate state or
local recycling rates from the “ground up.” To use these figures at the national level would require all
states to perform these studies, and perform them in a consistent manner conducive to developing a
national summary, which so far has not been practical.

Materials flow. The second approach to quantifying and characterizing the municipal solid waste
stream—-the methodology used for this report—utilizes a materials flow approach to estimate the waste
stream on a nationwide basis. In the late 1960s and early 1970s, EPA’s Office of Solid Waste and its
predecessors at the Public Health Service sponsored work that began to develop this methodology.
This report represents the latest version of this database that has been evolving for over 30 years.

The materials flow methodology is based on production data (by weight) for the materials and
products in the waste stream. To estimate generation data, specific adjustments are made to the
production data for each material and product category. Adjustments are made for imports and
exports and for diversions from MSW (e.g., for building materials made of plastic and paperboard that
become C&D debris.) Adjustments are also made for the lifetimes of products. Finally, food, yard
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trimmings, and a small amount of miscellaneous inorganic wastes are accounted for by compiling data
from a variety of waste sampling studies.

One problem with the materials flow methodology is that product residues associated with other items
in MSW (usually containers) are not accounted for. These residues would include, for example, food
left in a jar, detergent left in a box or bottle, and dried paint in a can. Some household hazardous
wastes, (e.g., pesticide left in a can) are also included among these product residues.

Municipal Solid Waste Defined in Greater Detail

As stated earlier, EPA includes those materials that historically have been handled in the municipal
solid waste stream—those materials from municipal sources, sent to municipal landfills. In this report,
MSW includes wastes such as product packaging, newspapers, office and classroom paper, bottles and
cans, boxes, wood pallets, food, grass clippings, clothing, furniture, appliances, automobile tires,
consumer electronics, and lead-acid batteries. For purposes of analysis, these products and materials
are often grouped in this report into the following categories: durable goods, nondurable goods,
containers and packaging, yard trimmings, food, and miscellaneous inorganic wastes.

Municipal solid wastes characterized in this report come from residential, commercial, institutional, or
industrial sources. Some examples of the types of MSW that come from each of the broad categories
of sources are shown below.

The materials flow methodology used in this report does not readily lend itself to the quantification of
wastes according to their sources. For example, corrugated boxes may be unpacked and discarded
from residences, commercial establishments such as grocery stores and offices, institutions such as
schools, or factories. Similarly, office papers are mostly generated in offices, but they also are
generated in residences and institutions. The methodology estimates only the total quantity of
products generated, not their places of disposal or recovery for recycling.

Sources and Examples Example Products

= Newspapers, clothing, disposable tableware, food

Residential (single-and multi-family homes)
packaging, cans and bottles, food, yard trimmings

Commercial (office buildings, retail and = Corrugated boxes, food, office papers, disposable
wholesale establishments, restaurants) tableware, paper napkins, yard trimmings

Institutional (schools, libraries, hospitals, = Cafeteria and restroom trash can wastes, office papers,
prisons) classroom wastes, yard trimmings

Industrial (packaging and administrative; not = Corrugated boxes, plastic film, wood pallets, lunchroom
process wastes) wastes, office papers.

Other Subtitle D Wastes

Some people assume that “municipal solid waste” must include everything that is landfilled in Subtitle
D landfills. (Subtitle D of the Resource Conservation and Recovery Act deals with wastes other than the
hazardous wastes covered under Subtitle C.) As shown in Figure 1-A, however, RCRA Subtitle D
includes many kinds of wastes. It has been common practice to landfill wastes such as municipal
sludges, nonhazardous industrial wastes, residue from automobile salvage operations, and C&D debris

Advancing Sustainable Materials Management: Facts and Figures 2013 28



Chapter 1—Introduction and Methodology

along with MSW, but these other kinds of wastes are not included in the MSW estimates presented in
Chapters 1, 2, and 3 of this report. Information on C&D debris generation is presented in the Executive
Summary and Appendix B of this report.

Figure 1-A. Municipal Solid Waste in the Universe of Subtitle D Wastes

Subtitle D Wastes

The Subtitle D Waste included in this report is Municipal Solid Waste, which includes:
m  Containers and packaging such as soft drink bottles and corrugated boxes
m  Durable goods such as furniture and appliances
m  Nondurable goods such as newspapers, trash bags, and clothing
m  Other wastes such as food and yard trimmings.

Subtitle D Wastes not included in this report are:

®  Municipal sludges

Industrial nonhazardous process wastes
Construction and demolition debris (except as
noted above)

® Land clearing debris

Transportation parts and equipment
Agricultural wastes

Oil and gas wastes

Mining wastes

Auto bodies

Fats, grease, and oils

Figure 1-B. Definition of Terms

The materials flow methodology produces an estimate of total municipal solid waste generation in
the United States, by material categories and by product categories.

The term generation as used in this report refers to the weight of materials and products as they
enter the waste management system from residential, commercial, institutional, and industrial sources and
before materials recovery or combustion takes place. Preconsumer (industrial) scrap is not included in the
generation estimates. Source reduction activities (e.g., backyard composting of yard trimmings) take place
ahead of generation.

Source reduction activities reduce the amount or toxicity of wastes before they enter the municipal
solid waste management system. Reuse is a source reduction activity involving the recovery or reapplication
of a package, used product, or material in a manner that retains its original form or identity. Reuse of
products such as refillable glass bottles, reusable plastic food storage containers, or refurbished wood pallets
is considered to be source reduction, not recycling.

Recovery of materials as estimated in this report includes products and yard trimmings removed
from the waste stream for the purpose of recycling (including composting). For recovered products, recovery
equals reported purchases of postconsumer recovered material (e.g., glass cullet, old newspapers) plus net
exports (if any) of the material. Thus, recovery of old corrugated containers (OCC) is the sum of OCC
purchases by paper mills plus net exports of OCC. If recovery as reported by a data source includes converting
or fabrication (preconsumer) scrap, the preconsumer scrap is not counted towards the recovery estimates in
this report. Imported secondary materials are also not counted in recovery estimates in this report. For some
materials, additional uses, such as glass used for highway construction or newspapers used to make
insulation, are added into the recovery totals.

Combustion of MSW with energy recovery, often called “waste-to-energy,” is estimated in Chapter 3
of this report. Combustion of separated materials—wood and rubber from tires—is included in the estimates of
combustion with energy recovery in this report.

Discards include MSW remaining after recovery for recycling (including composting). These discards
presumably would be combusted without energy recovery or landfilled, although some MSW is littered,
stored or disposed onsite, or burned onsite, particularly in rural areas. No good estimates for these other
disposal practices are available, but the total amounts of MSW involved are presumed to be small.
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For the analysis of municipal solid waste, products are divided into three basic categories: durable
goods, nondurable goods, and containers and packaging. The durable goods and nondurable goods categories
generally follow the definitions of the U.S. Department of Commerce.

Durable goods are those products that last 3 years or more. Products in this category include major
and small appliances, furniture and furnishings, carpets and rugs, tires, lead-acid batteries, consumer
electronics, and other miscellaneous durables.

Nondurable goods are those products that last less than 3 years. Products in this category include
newspapers, books, magazines, office papers, directories, mail, other commercial printing, tissue paper and
towels, paper and plastic plates and cups, trash bags, disposable diapers, clothing and footwear, towels,
sheets and pillowcases, other nonpackaging paper, and other miscellaneous nondurables.

Containers and packaging are assumed to be discarded the same year the products they contain are
purchased. Products in this category include bottles, containers, corrugated boxes, milk cartons, folding
cartons, bags, sacks, and wraps, wood packaging, and other miscellaneous packaging.

Materials and Products Not Included in the MSW Estimates

As noted earlier, other Subtitle D wastes (illustrated in Figure 1-A) are not included in the MSW
estimates, even though some may be managed along with MSW (e.g., by combustion or landfilling).
Household hazardous wastes, while generated as MSW with other residential wastes, are not
identified separately in this report. Transportation parts and equipment (including automobiles and
trucks) are not included in the wastes characterized in this report.

Certain other materials associated with products in MSW are often not accounted for because the
appropriate data series have not yet been developed. These include, for example, inks and other
pigments and some additives associated with packaging materials. Considerable additional research
would be required to estimate these materials, which constitute a relatively small percentage of the
waste stream.

Some adjustments are made in this report to account for packaging of imported goods, but there is
little available documentation of these amounts.

Overview of This Report

Following this introductory chapter, Chapter 2 presents the results of the municipal solid waste
characterization (by weight). Estimates of MSW generation, recovery, and discards are presented in a
series of tables, with discussion. Detailed tables and figures summarizing 2013 MSW generation,
recovery, and discards of products in each material category are included.

In Chapter 3 of the report, estimates of MSW management by the various alternatives are summarized.
These include recovery for recycling and composting, combustion, and landfilling. Summaries of the
infrastructure currently available for each waste management alternative are also included in Chapter
3.

A brief discussion of the materials flow methodology for estimating generation, recycling, and disposal
is presented in Appendix A. C&D debris generation estimates are detailed in Appendix B.
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2. CHARACTERIZATION OF MUNICIPAL
SOLID WASTE BY WEIGHT

Introduction

The tables and figures in this chapter present the results of the update of EPA’s municipal solid waste
characterization report through 2013. The data presented also incorporate some revisions to
previously reported data for 2009 through 2012. The revisions are generally due to improvements in
the data available from data sources used in developing this report.

This chapter discusses how much municipal solid waste (MSW) is generated, recovered, and disposed.
First, an overview presents this information for the most recent years, and for selected years back to
1960. This information is summarized in Tables 1 to 3 and Figures 10 to 13. Then, throughout the
remainder of the chapter, MSW is characterized in more detail. Findings are presented in two basic
ways: the first portion of the chapter presents data by material type. Some material types of most use
to planners (paper and paperboard, glass, metals, plastics, and rubber and leather) are presented in
detail in Tables 4 to 8 and Figures 2 to 9, while data on other materials also are summarized in Figures
12 and 13.

The second portion of the chapter presents data by product type. This information is presented in
Tables 9 to 23 and Figures 14 to 17. Products are classified into durable goods (e.g., appliances,
furniture, tires); nondurable goods (e.g., newspapers, office-type papers, trash bags, clothing); and
containers and packaging (e.g., bottles, cans, corrugated boxes). A fourth major category includes
other wastes—yard trimmings, food, and miscellaneous inorganic wastes. These wastes are not
manufactured products, but to provide complete information in each table, they are included in both
the product and the material tables.

This chapter provides data on generation, recovery, and discards of MSW. (See Figure 1-B in Chapter 1
for definitions of these terms.) Recovery, in this report, means that the materials have been removed
from the municipal solid waste stream. Recovery of materials in products means that the materials are
reported to have been purchased by an end user or have been exported from the United States. For
yard trimmings and food, recovery includes estimates of the material delivered to a composting facility
(not backyard composting).

Under these definitions, residues from a materials recovery facility (MRF) or other waste processing
facility are counted as generation (and, of course, discards), since they are not purchased by an end
user. Residues from an end user facility (e.g., sludges from a paper deinking mill) are considered to be
industrial process wastes that are no longer part of the municipal solid waste stream.
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Municipal Solid Waste: Characterized by
Material Type

Generation, recovery, and discards of materials in MSW, by weight and by percentage of generation
and discards, are summarized in Tables 1 through 3. Figures 10 and 11 (later in this chapter) illustrate
these data over time. A snapshot, by material, for 2013 is provided in Figures 12 and 13. In the
following sections, each material is discussed in detail.
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Table 1. Materials Generated* in the Municipal Waste Stream, 1960 to 2013
(In thousands of tons and percent of total generation)

Thousands of Tons

. Thousandsoffons |
| 1960 | 1970 | 1980 | 1990 | _ 2000 | _ 2005 | 2009 | _ 2011 | 2012 | 2013 |

Paper and Paperboard 29,990 44,310 55,160 72,730 87,740 84,840 68,430 69,950 68,620 68,600
Glass 6,720 12,740 15,130 13,100 12,770 12,540 11,780 11,490 11,590 11,540
Metals
Ferrous 10,300 12,360 12,620 12,640 14,150 15,210 15,900 16,540 16,800 17,550
Aluminum 340 800 1,730 2,810 3,190 3,330 3,440 3,520 3,510 3,500
Other Nonferrous 180 670 1,160 1,100 1,600 1,860 1,930 2,020 1,980 2,010
Total Metals 10,820 13,830 15,510 16,550 18,940 20,400 21,270 22,080 22,290 23,060
Plastics 390 2,900 6,830 17,130 25,550 29,380 30,070 31,970 31,940 32,520
Rubber and Leather 1,840 2,970 4,200 5,790 6,670 7,290 7,500 7,600 7,570 7,720
Textiles 1,760 2,040 2,530 5,810 9,480 11,510 12,990 13,130 14,340 15,130
Wood 3,030 3,720 7,010 12,210 13,570 14,790 15,590 15,780 15,820 15,770
Other ** 70 770 2,520 3,190 4,000 4,290 4,680 4,650 4,580 4,580
Total Materials in Products 54,620 83,280 @ 108,890 @ 146,510 178,720 = 185,040 @ 172,310 176,650 @ 176,750 @ 178,920
Other Wastes
Food 12,200 12,800 13,000 23,860 30,700 32,930 35,270 36,310 36,430 37,060
Yard Trimmings 20,000 23,200 27,500 35,000 30,530 32,070 33,200 33,710 33,960 34,200
Miscellaneous Inorganic Wastes 1,300 1,780 2,250 2,900 3,500 3,690 3,820 3,870 3,900 3,930
Total Other Wastes 33,500 37,780 42,750 61,760 64,730 68,690 72,290 73,890 74,290 75,190

Total MSW Generated - Weight 88,120 121,060 151,640 208,270 243,450 253,730 244,600 250,540 251,040 254,110
Percent of Total Generation

| 1960 | 1970 | 1980 | 1990 | 2000 | 2005 | 2009 | 2011 | 2012 | 2013 |

Paper and Paperboard 34.0% 36.6% 36.4% 34.9% 36.0% 33.4% 28.0% 27.9% 27.3% 27.0%
Glass 7.6% 10.5% 10.0% 6.3% 5.2% 4.9% 4.8% 4.6% 4.6% 4.5%
Metals
Ferrous 11.7% 10.2% 8.3% 6.1% 5.8% 6.0% 6.5% 6.6% 6.7% 6.9%
Aluminum 0.4% 0.7% 1.1% 1.3% 1.3% 1.3% 1.4% 1.4% 1.4% 1.4%
Other Nonferrous 0.2% 0.6% 0.8% 0.5% 0.7% 0.7% 0.8% 0.8% 0.8% 0.8%
Total Metals 12.3% 11.4% 10.2% 7.9% 7.8% 8.0% 8.7% 8.8% 8.9% 9.1%
Plastics 0.4% 2.4% 4.5% 8.2% 10.5% 11.6% 12.3% 12.8% 12.7% 12.8%
Rubber and Leather 2.1% 2.5% 2.8% 2.8% 2.7% 2.9% 3.1% 3.0% 3.0% 3.0%
Textiles 2.0% 1.7% 1.7% 2.8% 3.9% 4.5% 5.3% 5.2% 5.7% 6.0%
Wood 3.4% 3.1% 4.6% 5.9% 5.6% 5.8% 6.4% 6.3% 6.3% 6.2%
Other ** 0.1% 0.6% 1.7% 1.5% 1.6% 1.7% 1.9% 1.9% 1.8% 1.8%
Total Materials in Products 62.0% 68.8% 71.8% 70.3% 73.4% 72.9% 70.4% 70.5% 70.4% 70.4%
Other Wastes
Food 13.8% 10.6% 8.6% 11.5% 12.6% 13.0% 14.4% 14.5% 14.5% 14.6%
Yard Trimmings 22.7% 19.2% 18.1% 16.8% 12.5% 12.6% 13.6% 13.5% 13.5% 13.5%
Miscellaneous Inorganic Wastes 1.5% 1.5% 1.5% 1.4% 1.4% 1.5% 1.6% 1.5% 1.6% 1.5%
Total Other Wastes 38.0% 31.2% 28.2% 29.7% 26.6% 27.1% 29.6% 29.5% 29.6% 29.6%
Total MSW Generated - % 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
* Generation before materials recovery or combustion. Does not include construction & demolition debris, industrial process wastes, or certain other
wastes.

** Includes electrolytes in batteries and fluff pulp, feces, and urine in disposable diapers.
Details may not add to totals due to rounding.
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Table 2. Recovery* of Municipal Solid Waste, 1960 to 2013
(In thousands of tons and percent of generation of each material)

Thousands of Tons

. Thousandsoffons |
1960 | 1970 | 1980 | 1990 | 2000 | 2005 | 2009 | 2011 | 2012 | 2013 |

Paper and Paperboard 5,080 6,770 11,740 20,230 37,560 41,960 42,500 45,900 44,360 43,400
Glass 100 160 750 2,630 2,880 2,590 3,000 3,180 3,210 3,150
Metals
Ferrous 50 150 370 2,230 4,680 5,020 5,330 5,450 5,530 5,800
Aluminum Neg. 10 310 1,010 860 690 690 720 710 700
Other Nonferrous Neg. 320 540 730 1,060 1,280 1,380 1,430 1,390 1,370
Total Metals 50 480 1,220 3,970 6,600 6,990 7,400 7,600 7,630 7,870
Plastics Neg. Neg. 20 370 1,480 1,780 2,130 2,660 2,800 3,000
Rubber and Leather 330 250 130 370 820 1,050 1,370 1,330 1,270 1,240
Textiles 50 60 160 660 1,320 1,830 1,980 2,010 2,230 2,300
Wood Neg. Neg. Neg. 130 1,370 1,830 2,200 2,350 2,410 2,470
Other ** Neg. 300 500 680 980 1,210 1,310 1,370 1,330 1,310
Total Materials in Products 5,610 8,020 14,520 29,040 53,010 59,240 61,890 66,400 65,240 64,740
Other Wastes
Food Neg. Neg. Neg. Neg. 680 690 850 1,270 1,740 1,840
Yard Trimmings Neg. Neg. Neg. 4,200 15,770 19,860 19,900 19,300 19,590 20,600
Miscellaneous Inorganic Wastes Neg. Neg. Neg. Neg. Neg. Neg. Neg. Neg. Neg. Neg.
Total Other Wastes Neg. Neg. Neg. 4,200 16,450 20,550 20,750 20,570 21,330 22,440
Total MSW Recovered - Weight 5,610 8,020 14,520 33,240 69,460 79,790 82,640 86,970 86,570 87,180

Percent of Generation of Each Material

1960 | 1970 | 1980 | 1990 | 2000 | 2005 | 2009 | 2011 | 2012 | 2013 |

Paper and Paperboard 16.9% 15.3% 21.3% 27.8% 42.8% 49.5% 62.1% 65.6% 64.6% 63.3%
Glass 1.5% 1.3% 5.0% 20.1% 22.6% 20.7% 25.5% 27.7% 27.7% 27.3%
Metals
Ferrous 0.5% 1.2% 2.9% 17.6% 33.1% 33.0% 33.5% 33.0% 32.9% 33.0%
Aluminum Neg. 1.3% 17.9% 35.9% 27.0% 20.7% 20.1% 20.5% 20.2% 20.0%
Other Nonferrous Neg. 47.83% 46.6% 66.4% 66.3% 68.8% 71.5% 70.8% 70.2% 68.2%
Total Metals 0.5% 3.5% 7.9% 24.0% 34.8% 34.3% 34.8% 34.4% 34.2% 34.1%
Plastics Neg. Neg. 0.3% 2.2% 5.8% 6.1% 7.1% 8.3% 8.8% 9.2%
Rubber and Leather 17.9% 8.4% 3.1% 6.4% 12.3% 14.4% 18.3% 17.5% 16.8% 16.1%
Textiles 2.8% 2.9% 6.3% 11.4% 13.9% 15.9% 15.2% 15.3% 15.6% 15.2%
Wood Neg. Neg. Neg. 1.1% 10.1% 12.4% 14.1% 14.9% 15.2% 15.7%
Other ** Neg. 39.0% 19.8% 21.3% 24.5% 28.2% 28.0% 29.5% 29.0% 28.6%
Total Materials in Products 10.3% 9.6% 13.3% 19.8% 29.7% 32.0% 35.9% 37.6% 36.9% 36.2%
Other Wastes
Food, Other? Neg. Neg. Neg. Neg. 2.2% 2.1% 2.4% 3.5% 4.8% 5.0%
Yard Trimmings Neg. Neg. Neg. 12.0% 51.7% 61.9% 59.9% 57.3% 57.7% 60.2%
Miscellaneous Inorganic Wastes Neg. Neg. Neg. Neg. Neg. Neg. Neg. Neg. Neg. Neg.
Total Other Wastes Neg. Neg. Neg. 6.8% 25.4% 29.9% 28.7% 27.8% 28.7% 29.8%
Total MSW Recovered - % 6.4% 6.6% 9.6% 16.0% 28.5% 31.4% 33.8% 34.7% 34.5% 34.3%
* Recovery of postconsumer wastes; does not include converting/fabrication scrap.

**  Recovery of electrolytes in batteries; probably not recycled.
Neg = Less than 5,000 tons or 0.05 percent.

A Includes recovery of paper and mixed MSW for composting.
Details may not add to totals due to rounding.
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Table 3. Materials Discarded* in the Municipal Waste Stream, 1960 to 2013
(In thousands of tons and percent of total discards)

Thousands of Tons

. Thousandsoffons
| 1960 | 1970 | 1980 | 1990 | 2000 | 2005 | 2009 | 2011 | 2012 | 2013 _

Paper and Paperboard 24,910 37,540 43,420 52,500 50,180 42,880 25,930 24,050 24,260 25,200
Glass 6,620 12,580 14,380 10,470 9,890 9,950 8,780 8,310 8,380 8,390
Metals
Ferrous 10,250 12,210 12,250 10,410 9,470 10,190 10,570 11,090 11,270 11,750
Aluminum 340 790 1,420 1,800 2,330 2,640 2,750 2,800 2,800 2,800
Other Nonferrous 180 350 620 370 540 580 550 590 590 640
Total Metals 10,770 13,350 14,290 12,580 12,340 13,410 13,870 14,480 14,660 15,190
Plastics 390 2,900 6,810 16,760 24,070 27,600 27,940 29,310 29,140 29,520
Rubber and Leather 1,510 2,720 4,070 5,420 5,850 6,240 6,130 6,270 6,300 6,480
Textiles 1,710 1,980 2,370 5,150 8,160 9,680 11,010 11,120 12,110 12,830
Wood 3,030 3,720 7,010 12,080 12,200 12,960 13,390 13,430 13,410 13,300
Other ** 70 470 2,020 2,510 3,020 3,080 3,370 3,280 3,250 3,270
Total Materials in Products 49,010 75,260 94,370 | 117,470 @ 125,710 @ 125,800 | 110,420 110,250 & 111,510 & 114,180
Other Wastes
Food 12,200 12,800 13,000 23,860 30,020 32,240 34,420 35,040 34,690 35,220
Yard Trimmings 20,000 23,200 27,500 30,800 14,760 12,210 13,300 14,410 14,370 13,600
Miscellaneous Inorganic Wastes 1,300 1,780 2,250 2,900 3,500 3,690 3,820 3,870 3,900 3,930
Total Other Wastes 33,500 37,780 42,750 57,560 48,280 48,140 51,540 53,320 52,960 52,750
Total MSW Discarded - Weight 82,510 113,040 137,120 175,030 173,990 173,940 161,960 163,570 164,470 166,930

m:gaummmmmmm

Paper and Paperboard 30.2% 33.2% 31.7% 30.0% 28.8% 24.7% 16.0% 14.7% 14.8% 15.1%
Glass 8.0% 11.1% 10.5% 6.0% 5.7% 5.7% 5.4% 5.1% 5.1% 5.0%
Metals
Ferrous 12.4% 10.8% 8.9% 5.9% 5.4% 5.9% 6.5% 6.8% 6.9% 7.0%
Aluminum 0.4% 0.7% 1.0% 1.0% 1.3% 1.5% 1.7% 1.7% 1.7% 1.7%
Other Nonferrous 0.2% 0.3% 0.5% 0.2% 0.3% 0.3% 0.3% 0.4% 0.4% 0.4%
Total Metals 13.1% 11.8% 10.4% 7.2% 7.1% 7.7% 8.6% 8.9% 8.9% 9.1%
Plastics 0.5% 2.6% 5.0% 9.6% 13.8% 15.9% 17.3% 17.9% 17.7% 17.7%
Rubber and Leather 1.8% 2.4% 3.0% 3.1% 3.4% 3.6% 3.8% 3.8% 3.8% 3.9%
Textiles 2.1% 1.8% 1.7% 2.9% 4.7% 5.6% 6.8% 6.8% 7.4% 7.7%
Wood 3.7% 3.3% 5.1% 6.9% 7.0% 7.5% 8.3% 8.2% 8.2% 8.0%
Other ** 0.1% 0.4% 1.5% 1.4% 1.7% 1.8% 2.1% 2.0% 2.0% 2.0%
Total Materials in Products 59.4% 66.6% 68.8% 67.1% 72.3% 72.3% 68.2% 67.4% 67.8% 68.4%
Other Wastes
Food 14.8% 11.3% 9.5% 13.6% 17.3% 18.5% 21.3% 21.4% 21.1% 21.1%
Yard Trimmings 24.2% 20.5% 20.1% 17.6% 8.5% 7.0% 8.2% 8.8% 8.7% 8.1%
Miscellaneous Inorganic Wastes 1.6% 1.6% 1.6% 1.7% 2.0% 2.1% 2.4% 2.4% 2.4% 2.4%
Total Other Wastes 40.6% 33.4% 31.2% 32.9% 27.7% 27.7% 31.8% 32.6% 32.2% 31.6%
Total MSW Discarded - % 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
* Discards after materials and compost recovery. In this table, discards include combustion with energy recovery. Does not include construction &

demolition debris, industrial process wastes, or certain other wastes.
** Includes electrolytes in batteries and fluff pulp, feces, and urine in disposable diapers.
Details may not add to totals due to rounding.
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Paper and Paperboard

Collectively, the many products made of paper and paperboard! materials comprise the largest
component of MSW. The paper and paperboard materials category includes products such as office
papers, newspapers, corrugated boxes, milk cartons, tissue paper, and paper plates and cups (Figure 2
and Table 4).

Figure 2. Paper and Paperboard Products Generated in MSW, 2013
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Total generation of paper and paperboard in MSW has grown from 30 million tons in 1960 to 68.6
million tons in 2013 (Table 1). Generation peaked in 2000 at approximately 88 million tons. As a
percentage of total MSW generation, paper represented 34 percent in 1960 (Table 1). The percentage
has varied over time, but is estimated to be 27.0 percent of total MSW generation in 2013.

1 Theterm “cardboard” is often used for products made of paperboard (boxboard and containerboard), but this inexact

term is not used in the paper industry.
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Table 4. Paper And Paperboard Products In MSW, 2013
(In thousands of tons and percent of generation)

Generation Recovery

Product Category (Thousand | (Thousand | (Percent of (Thousand
tons) tons) generation) tons)

Nondurable Goods

Newspapers/Mechanical Paperst 8,050 5,390 67.0% 2,660
Books 850
Magazines 1,410
Office-type Papers* 4,770
Standard Mail** 4,150
Other Commercial Printing 1,870
Tissue Paper and Towels 3,620
Paper Plates and Cups 1,320
Other Nonpackaging Paper*** 3,940
Subtotal Nondurable Goods
excluding Newspaper/Mechanical Papers§ 21,930 9,060 41.3% 12,870
Total Paper and Paperboard
Nondurable Goods 29,980 14,450 48.2% 15,530

Containers and Packaging

Corrugated Boxes 30,050 26,590 88.5% 3,460

Gable Top/Aseptic Cartonst 550

Folding Cartons 5,370

Other Paperboard Packaging 70

Bags and Sacks 830

Other Paper Packaging 1,690

Subtotal Containers and Packaging

excluding Corrugated Boxes® 8,510 2,360 27.7% 6,150

Total Paper and Paperboard

Containers and Packaging 38,560 28,950 75.1% 9,610
Total Paper and Paperboard” 68,540 43,400 63.3% 25,140

T Starting in 2010, newsprint and groundwood inserts expanded to include directories and other mechanical papers previously
counted as Other Commercial Printing.

* High-grade papers such as copy paper and printer paper; both residential and commercial.

**  Formerly called Third Class Mail by the U.S. Postal Service.

*** Includes paper in games and novelties, cards, etc.

§ Valid default values for separating out paper and paperboard sub-categories for recovery and discards were not available.

¥ Includes milk, juice, and other products packaged in gable top cartons and liquid food aseptic cartons.

A Table 4 does not include 10,000 tons of paper used in durable goods and 50,000 tons tissue in disposable diapers (Table 1).
Neg. = Less than 5,000 tons or 0.05 percent.
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As Figure 3 illustrates, paper generation has generally increased since 1960, peaked at about 88 million
tons in 2000, and declined after 2000 to less than 69.0 million tons in 2013.

Figure 3. Paper and Paperboard Generation and Recovery, 1960 to 2013
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The sensitivity of paper products to economic conditions can be observed in Figure 3. The tonnage of
paper generated in 1975—a severe recession year—was actually less than the tonnage in 1970. Similar
but less pronounced declines in paper generation can be seen in other recession years. This sensitivity
is most obvious after 2005.

The wide variety of products that comprise the paper and paperboard materials total is illustrated in
Table 4 and Figure 2. In this report, these products are classified as nondurable goods or as containers
and packaging, with nondurable goods being the larger category.

Generation. Estimates of paper and paperboard generation are based on statistics published by the
American Forest & Paper Association (AF&PA). These statistics include data on new supply (production
plus net imports) of the various paper and paperboard grades that go into the products found in MSW.
The AF&PA new supply statistics are adjusted to deduct converting scrap, which is generated when
sheets or rolls of paper or paperboard are cut to make products such as envelopes or boxes.
Converting scrap rates vary from product to product; the rates used in this report were developed as
part of a 1992 report for the Recycling Advisory Council, with a few more revisions as new data became
available. Various deductions also are made to account for products diverted out of municipal solid
waste, such as gypsum wallboard facings (classified as construction and demolition debris) or toilet
tissue (which goes to wastewater treatment plants).
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Recovery. Estimates of recovery of paper and paperboard products for recycling are based on annual
reports of recovery published by AF&PA. The AF&PA reports include recovery of paper and paperboard
purchased by U.S. paper mills, plus exports of recovered paper, plus a relatively small amount
estimated to have been used in other products such as insulation and animal bedding. Recovery as
reported by AF&PA includes both preconsumer and postconsumer paper.

To estimate recovery of postconsumer paper products for this EPA report, estimates of recovery of
converting scrap (preconsumer industrial process waste) are deducted from the total recovery
amounts reported by AF&PA. In earlier versions of this EPA report, a simplifying assumption that all
converting scrap is recovered was made. For more recent updates, various converting scrap recovery
rates ranging from 70 percent to 98 percent were applied to the estimates for 1990 through 2013. The
converting scrap recovery rates were developed for a 1992 report for the Recycling Advisory Council.
Because recovered converting scrap is deducted, the paper recovery rates presented in this report are
always lower than the total recovery rates published by AF&PA.

When recovered paper is repulped, and often deinked, at a recycling paper mill, considerable amounts
of sludge are generated in amounts varying from 5 percent to 35 percent of the paper feedstock. Since
these sludges are generated at an industrial site, they are considered to be industrial process waste,
not municipal solid waste; therefore they have been removed from the municipal waste stream.

Recovery of paper and paperboard for recycling is among the highest rates overall compared to other
materials in MSW (Table 2). As Table 4 shows, over 88 percent of all corrugated boxes were recovered
for recycling in 2013; this is up from 67.3 percent in 2000 (Table 21). Newspapers/ mechanical papers
were recovered at a rate of 67.0 percent. Recovery of other paper and paperboard products is
estimated as mixed paper; 41.3 percent of mixed nondurable paper products and 27.7 percent of
mixed paper containers and packaging were recovered. Approximately 43.4 million tons of
postconsumer paper and paperboard were recovered in 2013-63.3 percent of total paper and
paperboard generation. This is up from 42.8 percent in 2000 (Table 2). Starting in 2010, newspapers
(including newsprint and groundwood inserts) were expanded to include directories and other
mechanical papers previously counted as Other Commercial Printing.

Discards After Recovery. After recovery of paper and paperboard for recycling, discards were 25.1
million tons in 2013, or 15.1 percent of total MSW discards (Table 3).
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Glass

Glass is found in MSW primarily in the form of containers (Table 5 and Figures 4 and 5), but also in
durable goods like furniture, appliances, and consumer electronics. In the container category, glass is
found in beer and soft drink bottles, wine and liquor bottles, and bottles and jars for food, cosmetics,
and other products. More detail on these products is included in the later section on products in MSW.

Table 5. Glass Products in MSW, 2013
| Generation |  Recovery | Discards |

Product Category (Thousand (Thousand (Percent of (Thousand
tons) tons) generation) tons)
eg. Neg.

Durable Goods* 2,280 N 2,280
Containers and Packaging
Beer and Soft Drink Bottles** 5,420 2,240 41.3% 3,180
Wine and Liquor Bottles 1,740 600 34.5% 1,140
Other Bottles and Jars 2,100 310 14.8% 1,790
Total Glass Containers 9,260 3,150 34.0% 6,110
Total Glass 11,540 3,150 27.3% 8,390

* Glass as a component of appliances, furniture, consumer electronics, etc.

** Includes carbonated drinks and non-carbonated water, teas, flavored drinks, and ready-to-drink alcoholic coolers and
cocktails.
Neg.= Less than 5,000 tons or 0.05 percent.
Details may not add to totals due to rounding.

Figure 4. Glass Products Generated in MSW, 2013
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Generation. Estimated glass container generation is based on Glass Packaging Institute statistics on
glass container shipments. Glass accounted for 6.7 million tons of MSW in 1960, or 7.6 percent of total
generation. Generation of glass continued to grow over the next two decades, but then glass
containers were widely displaced by other materials, principally aluminum and plastics. Thus the
tonnage of glass in MSW declined in the 1980s, from approximately 15.1 million tons in 1980 to 13.1
million tons in 1990. Beginning about 1987, however, the decline in generation of glass containers
slowed (Figure 5). During the 1990s glass generation varied from 12.0 to 13.6 million tons per year.
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After 2000, glass generation trended downward from 12.8 to 11.5 million tons in 2013. Glass was 10
percent of MSW generation in 1980, declining to 4.5 percent in 2013.

Recovery. Recovered glass containers (bottles) are used to make new glass containers and other uses
such as fiberglass insulation, aggregate, and glasphalt for road construction. Recovery of glass
containers is based on a combination of data from the Glass Packaging Institute and state
environmental agencies. Recovery of glass containers was estimated at 3.2 million tons in 2013, up
from an estimated 2.6 million tons in 2005.

Discards After Recovery. Recovery for recycling lowered discards of glass to 8.4 million tons in 2013 or
5.0 percent of total MSW discards (Table 3).

Figure 5. Glass Generation and Recovery, 1960 to 2013
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Ferrous Metals

By weight, ferrous metals (iron and steel) are the largest category of metals in MSW (Table 6 and
Figure 6). The largest quantities of ferrous metals in MSW are found in durable goods such as
appliances, furniture, and tires. Containers and packaging are the other source of ferrous metals in
MSW. Large quantities of ferrous metals are found in construction materials and in transportation
parts and products such as automobiles, locomotives, and ships, but these are not counted as MSW in
this report.

Total generation and recovery of metals in MSW from 1960 to 2013 are shown in Figure 7.
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Figure 6. Metal Products Generated in MSW, 2013
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Generation. Based on industry data, including statistics from the Steel Recycling Institute,
approximately 10.3 million tons of ferrous metals were generated in 1960. Like glass, the tonnages
grew during the 1960s, but began to slow as lighter materials like aluminum and plastics replaced steel
in many applications. Since 1970, generation of ferrous metals has grown from about 12.4 million tons
in 1970 to 17.6 million tons in 2013 (Table 1). The percentage of ferrous metals generation in total
MSW has declined from 11.7 percent in 1960 to 6.9 percent in 2013.

Recovery. The renewed emphasis on recovery and recycling in recent years has included ferrous
metals. Based on data from the Steel Recycling Institute, recovery of ferrous metals from appliances
(“white goods”) was estimated at a rate of 82 percent in 2013. Recovery of all materials in appliances
(including ferrous metals) was estimated at 58.6 percent (Table 13). Overall recovery of ferrous metals
from durable goods (large and small appliances, furniture, and tires) was estimated to be 26.8 percent
(4.1 million tons) in 2013 (Table 6).

Steel cans were estimated to be recovered at a rate of 70.6 percent (1.3 million tons) in 2013.
Approximately 420,000 tons of other steel packaging, including strapping, crowns, and drums, were
estimated to have been recovered for recycling in 2013. Recovery of ferrous metals includes material
collected through recycling programs as well as metal recovered at combustion facilities.

Discards After Recovery. In 2013, discards of ferrous metals after recovery were 11.8 million tons, or
7.0 percent of total discards (Table 3).
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Table 6. Metal Productions in MSW, 2013
(In thousands of tons and percent of generation)

Generation Recovery

Product Category (Thousand | (Thousand | (Percent of (Thousand
tons) tons) generation) tons)

Durable Goods

Ferrous Metals* 15,150 4,060 26.8% 11,090
Aluminum** 1,510 NA NA 1,510
Leadt 1,380 1,370 99% 10
Other Nonferrous Metalst 630 Neg. Neg. 630
Total Metals in Durable Goods 18,670 5,430 29.1% 13,240
Nondurable Goods
Aluminum 190 NA NA 190
Containers and Packaging
Steel
Cans 1,870 1,320 70.6% 550
Other Steel Packaging 530 420 79.2% 110
Total Steel Packaging 2,400 1,740 72.5% 660
Aluminum
Beer and Soft Drink Cans§ 1,270 700 55.1% 570
Other Cans 120 NA NA 120
Foil and Closures 410 NA NA 410
Total Aluminum Packaging 1,800 700 38.9% 1,100
Total Metals in Containers and Packaging 4,200 2,440 58.1% 1,760
Total Metals 23,060 7,870 34.1% 15,190
Ferrous 17,550 5,800 33.0% 11,750
Aluminum 3,500 700 20.0% 2,800
Other nonferrous 2,010 1,370 68.2% 640

* Ferrous metals (iron and steel) in appliances, furniture, tires, and miscellaneous durables.

**  Aluminum in appliances, furniture, and miscellaneous durables.

Lead in lead-acid batteries.

Other nonferrous metals in appliances and miscellaneous durables.

Aluminum can recovery does not include used beverage cans imported to produce new beverage cans.
NA = Not Available

Details may not add to totals due to rounding.

w H -+
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Figure 7. Metals Generation and Recovery, 1960 to 2013
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The largest source of aluminum in MSW is aluminum cans and other packaging (Table 6 and Figure 6).
Other sources of aluminum are found in durable and nondurable goods.

Generation. Estimated aluminum generation is based on Aluminum Association industry statistics. In
2013, 1.8 million tons of aluminum were generated as containers and packaging, while approximately
1.7 million tons were found in durable and nondurable goods. The total-3.5 million tons—was 1.4
percent of total MSW generation in 2013 (Table 1). Aluminum generation was only 340,000 tons (0.4
percent of MSW generation) in 1960.

Recovery. Similar to generation, recovery of aluminum beverage containers is based on industry data
from the Aluminum Association. Aluminum beverage containers were recovered at a rate of 55.1
percent of generation (0.7 million tons) in 2013, and 38.9 percent of all aluminum in containers and
packaging (beverage containers, food containers, foil, and other aluminum packaging) was recovered
for recycling in 2013.

Discards After Recovery. In 2013, about 2.8 million tons of aluminum were discarded in MSW after
recovery, which was 1.7 percent of total MSW discards (Table 3).

Other Nonferrous Metals

Other nonferrous metals (e.g., lead, copper, zinc) are found in durable products such as appliances,
consumer electronics, etc. Lead in lead-acid batteries is the most prevalent nonferrous metal (other
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than aluminum) in MSW. Note that only lead-acid batteries from passenger cars, trucks, and
motorcycles are included. Lead-acid batteries used in large equipment or industrial applications are not
included.

Generation. Generation of other nonferrous metals in MSW totaled 2.0 million tons in 2013. Lead in
batteries accounted for almost 1.4 million tons of this amount. Generation of these metals has
increased slowly, up from 180,000 tons in 1960, 1.1 million tons in 1990, and 1.6 million tons in 2000.
As a percentage of total generation, nonferrous metals have never exceeded one percent.

Recovery. Recovery of the other nonferrous metals was almost 1.4 million tons in 2013, with recovery
being lead recovered from batteries. It was estimated about 99 percent of battery lead was recovered
in 2013.

Discards After Recovery. In 2013, 640,000 tons of nonferrous metals were discarded in MSW.
Percentages of total discards remained less than one percent over the entire period.

Plastics

Plastics are a rapidly growing segment of MSW. While plastics are found in all major MSW categories,
the containers and packaging category (bags, sacks, and wraps, other packaging, PET bottles, jars and
HDPE natural bottles, and other containers) has the most plastic tonnage at almost 14 million tons in
2013 (Figure 8 and Table 7).

Figure 8. Plastics Products Generated in MSW, 2013
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In durable goods, plastics are found in appliances, furniture, casings of lead-acid batteries, and other
products. (Note that plastics in transportation products other than lead-acid batteries are not included
in this report.) As shown in Table 7, a wide range of resin types is found in durable goods. While some
detail is provided in Table 7 for resins in durable goods, there are hundreds of different resin
formulations used in appliances, carpets, and other durable goods; a complete listing is beyond the
scope of this report.
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Table 7. Plastics in Products In MSW, 2013
(In thousands of tons, and percent of generation by resin)

Generation Recovery | Discards |

Product Category

Durable Goods

(Thousand (Thousand (Percent of (Thousand
tons) tons) generation) tons)

PET 360
HDPE 1,290
PVC 240
LDPE/LLDPE 2,080
PP 4,110
PS 750
Other resins 3,240
Total Plastics in Durable Goods 12,070 830 6.9% 11,240
Nondurable Goods*
Plastic Plates and Cups§
LDPE/LLDPE 20 20
PLA 20 20
PP 180 180
PS 790 790
Subtotal Plastic Plates and Cups 1,010 Neg. Neg. 1,010
Trash Bags
HDPE 200 200
LDPE/LLDPE 780 780
Subtotal Trash Bags 980 980
All other nondurables*
PET 570
HDPE 520
PVC 230
LDPE/LLDPE 1,170
PLA 20
PP 1,210
PS 200
Other resins 560
Subtotal All Other Nondurables 4,480 130 2.9% 4,350
Total Plastics in Nondurable Goods, by
resin
PET 570
HDPE 720
PVC 230
LDPE/LLDPE 1,970
PLA 40
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Table 7. Plastics in Products In MSW, 2013
(In thousands of tons, and percent of generation by resin)

Generation Recovery

Product Category (Thousand (Thousand | (Percent of (Thousand
tons) tons) generation) tons)

PP 1,390
PS 990
Other resins 560
Total Plastics in Nondurable Goods 6,470 130 2.0% 6,340

Plastic Containers & Packaging
Bottles and Jars**

PET 2,880 900 31.3% 1,980
Natural Bottlest
HDPE 780 220 28.2% 560
Other plastic containers
HDPE 1,390 300 21.6% 1,090
PVC 40 Neg. 40
LDPE/LLDPE 40 Neg. 40
PP 280 30 10.7% 250
PS 80 Neg. 80
Subtotal Other Containers 1,830 330 18.0% 1,500
Bags, sacks, & wraps
HDPE 700 40 5.7% 660
PVC 50 50
LDPE/LLDPE 2,260 470 20.8% 1,790
PP 630 630
PS 140 140
Subtotal Bags, Sacks, & Wraps 3,780 510 13.5% 3,270
Other Plastics Packagingt
PET 870 30 3.4% 840
HDPE 700 10 1.4% 690
PVC 340 Neg. 340
LDPE/LLDPE 1,110 Neg. 1,110
PLA 10 Neg. 10
PP 990 10 1.0% 980
PS 310 30 9.7% 280
Other resins 380 Neg. 380
Subtotal Other Packaging 4,710 80 1.7% 4,630
Total Plastics in Containers & Packaging,
by resin
PET 3,750 930 24.8% 2,820
HDPE 3,570 570 16.0% 3,000
PVC 430 Neg. 430
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Table 7. Plastics in Products In MSW, 2013
(In thousands of tons, and percent of generation by resin)

Generation Recovery

Product Category (Thousand (Thousand | (Percent of (Thousand
tons) tons) generation) tons)

LDPE/LLDPE 3,410 13.8% 2,940
PLA 10 Neg. 10
PP 1,900 40 2.1% 1,860
PS 530 30 5.7% 500
Other resins 380 Neg. 380
Total Plastics in Containers &

Packaging 13,980 2,040 14.6% 11,940

Total Plastics in MSW, by resin
PET 4,680 930 19.9% 3,750
HDPE 5,580 570 10.2% 5,010
PVC 900 Neg. 900
LDPE/LLDPE 7,460 470 6.3% 6,990
PLA 50 Neg. 50
PP 7,400 40 0.5% 7,360
PS 2,270 30 1.3% 2,240
Other resins 4,180 960 23.0% 3,220
Total Plastics in MSW 32,520 3,000 9.2% 29,520

¥ Nondurable goods other than containers and packaging.

5 Due to source data aggregation, PET cups are included in "Other Plastic Packaging".

*  All other nondurables include plastics in disposable diapers, clothing, footwear, etc.

** |njection stretch blow molded PET containers as identified in Report on Postconsumer PET Container Recycling Activity in 2012.
National Association for PET Container Resources. Recovery includes caps, lids, and other material collected with PET bottles
and jars.

T White translucent homopolymer bottles as defined in the 2007 United States National Postconsumer Plastics Bottles Recycling
Report. American Chemistry Council and the Association of Postconsumer Plastic Recyclers.

Neg. = negligible, less than 5,000 tons
HDPE = High density polyethylene

LDPE = Low density polyethylene

LLDPE = Linear low density polyethylene

1 Other plastic packaging includes coatings, closures, lids, PET cups, caps, clamshells, egg cartons, produce baskets, trays, shapes,
loose fill, etc.

PP caps and lids recovered with PET bottles and jars are included in the recovery estimate for PET bottles and jars.
Other resins include commingled/undefined plastic packaging recovery.
Some detail of recovery by resin omitted due to lack of data.

Plastics are found in such nondurable products as disposable diapers, trash bags, cups, eating utensils,
medical devices, and household items such as shower curtains. The plastic food service items are
generally made of clear or foamed polystyrene, while trash bags are made of high-density polyethylene
(HDPE) or low-density polyethylene (LDPE). A wide variety of other resins are used in other nondurable
goods.

Plastic resins are also used in a variety of container and packaging products such as polyethylene
terephthalate (PET) beverage bottles, high-density polyethylene (HDPE) bottles for milk and water, and
a wide variety of other resin types used in other plastic containers, bags, sacks, wraps, and lids.
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Generation. Production data on plastics resin use in products are taken from the American Chemistry
Council’s annual resin reports. The basic data are adjusted for product service life, fabrication losses,
and net imports of plastic products to derive generation of plastics in the various products in MSW.

Plastics made up an estimated 390,000 tons of MSW generation in 1960. The quantity has increased
relatively steadily to 32.5 million tons in 2013 (Figure 9). As a percentage of MSW generation, plastics
were less than one percent in 1960, increasing to 12.8 percent in 2013.

Recovery for Recycling. While overall recovery of plastics for recycling is relatively small — 3.0 million
tons, or 9.2 percent of plastics generation in 2013 (Table 7) — recovery of some plastic containers is
more significant. PET bottles and jars were recovered at a rate of 31.3 percent in 2013. Recovery of
high-density polyethylene natural bottles was estimated at 28.2 percent in 2013. Significant recovery
of plastics from polypropylene lead-acid battery casings and from some other containers was also
reported. The primary sources of data on plastics recovery are annual product recovery surveys
conducted for the American Chemistry Council and the National Association for PET Container
Resources (NAPCOR).

Discards After Recovery. Discards of plastics in MSW after recovery were 29.5 million tons, or 17.7
percent of total MSW discards in 2013 (Table 3).

Figure 9. Plastics Generation and Recovery, 1960 to 2013
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Other Materials

Rubber and Leather

The predominant source of rubber in MSW is rubber tires from automobiles, trucks, and motorcycles
(Table 8). Other sources of rubber and leather include clothing and footwear and other miscellaneous
durable and nondurable products. These other sources are quite diverse, including such items as
gaskets on appliances, furniture, and hot water bottles, for example. Note that only tires from
passenger cars, trucks, and motorcycles are included. Tires used in large equipment, aviation, or
industrial applications are not included.

Generation. Generation of rubber and leather in MSW has shown slow growth over the years,
increasing from 1.8 million tons in 1960 to 7.7 million tons in 2013. One reason for the relatively slow
rate of growth is that tires deliver more miles and years of service than in earlier years.

As a percentage of total MSW generation, rubber and leather has been about 3 percent for many years
(Table 1).

Recovery for Recycling. The only recovery for recycling identified in this category is rubber from tires,
and that was estimated to be 1.2 million tons in 2013,which is approximately 40.5 percent of the total
rubber in tires generated in 2013 (Table 8). (This recovery estimate does not include tires retreaded or
energy recovery from tires.) Overall, 16.1 percent of total rubber and leather generated in MSW was
recovered in 2013.

Table 8. Rubber And Leather Products In MSW, 2013
(In thousands of tons and percent of generation)

Generation Recovery m

Product Category (Thousand | (Thousand | (Percent of | (Thousand
tons) tons) generation) tons)

Durable Goods

Rubber in Tires* 3,060 1,240 40.5% 1,820
Other Durables** 3,600 Neg. Neg. 3,600
Total Rubber & Leather

Durable Goods 6,660 1,240 18.6% 5,420
Nondurable Goods

Clothing and Footwear 810 Neg. Neg. 810
Other Nondurables 250 Neg. Neg. 250
Total Rubber & Leather

Nondurable Goods 1,060 Neg. Neg. 1,060
Total Rubber & Leather 7,720 1,240 16.1% 6,480

* Automobile and truck tires. Does not include other materials in tires.
** Includes carpets and rugs and other miscellaneous durables.

Neg. = Less than 5,000 tons or 0.05 percent.

Details may not add to totals due to rounding.

Discards After Recovery. Discards of rubber and leather after recovery were 6.5 million tons in 2013
(3.9 percent of total discards).
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Textiles

Textiles in MSW are found mainly in discarded clothing, although other sources were identified to be
furniture, carpets, tires, footwear, and other nondurable goods such as sheets and towels.

Generation. An estimated 15.1 million tons of textiles were generated in 2013 or 6.0 percent of total
MSW generation (Table 1). Significant amounts of textiles enter the reuse market. Since reuse occurs
prior to generation, the amount of reused textiles is not included in the generation estimates (or
estimated separately). However, the reused garments and wiper rags enter the waste stream
eventually becoming part of MSW generation.

Recovery for Recycling and Discards. It was estimated that 14.4 percent of textiles in clothing and
footwear and 18.0 percent of items such as sheets and pillowcases was recovered for export or
reprocessing in 2013 (1.8 million tons) (Table 16). The recovery rate for all textiles is 15.2 percent in
2013 (2.3 million tons) (Table 2).

Wood

The sources of wood in MSW include furniture, other durable goods (e.g., cabinets for electronic
equipment), wood packaging (crates, pallets), and some other miscellaneous products. Generation and
recovery methodologies for wood pallets are based on market research report data combined with
data from the Center for Forest Products Marketing and Management (Virginia Polytechnic Institute).

Generation. Generation of wood in MSW was 15.8 million tons in 2013 (6.2 percent of total MSW
generation).

Recovery for Recycling and Discards. Wood pallet recovery for recycling (usually by chipping for uses
such as mulch or bedding material, but excluding wood combusted as fuel) was estimated at 2.5
million tons in 2013 (15.7 percent recovery rate).

Accounting for recovery for recycling, wood discards were 13.3 million tons in 2013, or 8.0 percent of
total MSW discards (Table 3).

Other Materials

Generation of “other materials” waste is mainly associated with disposable diapers, which are
discussed under Products in Municipal Solid Waste. The only other significant sources of materials in
this category are the electrolytes and other materials associated with lead-acid batteries that are not
classified as plastics or nonferrous metal.

Food

Food included here consist of uneaten food and food preparation wastes from residences, commercial
establishments such as grocery stores and sit-down and fast food restaurants, institutional sources
such as school cafeterias, and industrial sources such as factory lunchrooms. Preconsumer food
generated during the manufacturing and packaging of food products is considered industrial waste and
therefore not included in MSW food estimates.

Generation. No production data are available for food. Food from residential and commercial sources
were estimated using data from sampling studies in various parts of the country in combination with
demographic data on population, grocery store sales, restaurant sales, numbers of employees, and
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numbers of prisoners, students, and patients in institutions. Seventeen residential food measurement
studies provided the basis for the average per capita generation factor (0.357 pounds per person per
day) applied to population. Numerous food retail and institutional measurement studies provided the
factors applied to appropriate economic data for the commercial portion of the food generation
estimate. Generation of residential and commercial food was estimated to be 37.1 million tons in 2013
(14.6 percent of total generation) (Table 1). Food generation has increased, from earlier versions of
this report, due to increased population and revised residential sampling study data.

Significant amounts of food products are donated by residents and commercial establishments (such as
grocery stores and restaurants) to local food banks and charities. A good portion of these food
donations (in particular, the commercial establishment donations of wholesome but not-for-retail food
products) represents waste diversion by removing food that would otherwise need to be managed
either through composting or disposal. Data on these types of programs are limited. This diversion
takes place prior to generation and therefore is not included in the generation estimates presented in
this report.

Recovery for Composting and Discards. Beginning in 1994 for this series of reports, a significant
amount of food composting from commercial sources was identified. As the data source (a survey
published by BioCycle magazine) improved, it became apparent that some other composted materials
(e.g., industrial food processing wastes) had been included with food classified as MSW in the past.
Beginning in 2004, BioCycle staff conducted more targeted data gathering of MSW food composting
from primary sources including state solid waste officials, large-scale municipal and commercial
composting facilities, and large generators (e.g., supermarkets and restaurants). Since 2010, food
composting data published by state environmental agencies have been used to estimate the tonnage
of food composted.

The targeted state data gathering of MSW food composting operations resulted in an estimate of 1.47
million tons of food waste composted in 2013. A separate BioCycle publication estimated 370,000 tons
of MSW composted in 2013. MSW composting includes the composting of food as well as other
organic materials found in MSW. The total — 1.8 million tons of food and other organic materials
composted in 2013 — is shown in the recovery tables. Food recovered in 2013 is higher compared to
earlier years due to a combination of better data measurement and growth in composting programs.

Yard Trimmings

Yard trimmings? include grass, leaves, and tree and brush trimmings from residential, institutional, and
commercial sources.

Generation. In the earliest versions of this report, generation of yard trimmings was estimated using
sampling studies and population data. While generation of yard trimmings had been increasing steadily
as population and residential housing grew (i.e., constant generation on a per capita basis), in the
1990s local and state governments started enacting legislation that discouraged yard trimmings
disposal in landfills.

2 Although limited data are available on the composition of yard trimmings, it is estimated that the average composition

by weight is about 50 percent grass, 25 percent brush, and 25 percent leaves. These are “ballpark” numbers that will
vary widely according to climate and region of the country.
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Legislation affecting yard trimmings disposal in landfills was tabulated, using published sources. In
1992, 11 states and the District of Columbia—accounting for more than 28 percent of the nation’s
population—had legislation in effect that bans or discourages yard trimmings disposal in landfills. The
tabulation of current legislation shows 21 states—representing about 39 percent of the nation’s
population—have legislation affecting disposal of yard trimmings. In addition, some local and regional
jurisdictions regulate disposal of yard trimmings. This has led to an increase in backyard composting
and the use of mulching mowers to allow grass trimmings to remain in place since the early 1990’s.
However, we are unable to estimate the influence of backyard composting and use of mulching
mowers on a yearly basis.

Using these facts, it was estimated that yard trimmings generation has declined since 1990. In the
absence of significant new legislation, yard trimmings generation has been increasing slightly since
2000 (i.e., increasing as natural population and residential dwelling units increase) (Table 1). An
estimated 34.2 million tons of yard trimmings were generated in MSW in 2013.

Recovery for Composting and Discards. Recovery for composting of yard trimmings was estimated
using information from state composting programs that estimated tonnages composted or mulched in
2013. State reported composting tonnages may vary on a yearly basis with the amount of storm debris
composted. Analysis of this information resulted in an estimate of 20.6 million tons of yard trimmings
removed for composting or wood waste mulching in 2013 — a significant increase over the 2000
estimate of 15.8 million tons.

It should be noted that the estimated 20.6 million tons recovered for composting in 2013 does not
include yard trimmings recovered for direct landspreading disposal. It also should be noted that these
recovery estimates do not account for backyard composting by individuals and practices such as less
bagging of grass clippings. These are source reduction activities taking place onsite, while the yard
trimmings recovery estimates are based on material sent off-site.

Miscellaneous Inorganic Wastes

This relatively small category of MSW is derived from sampling studies. It is not well defined and often
shows up in sampling reports as “fines” or “other.” It includes soil, bits of concrete, stones, and the
like.

Generation, Recovery, and Discards. This category contributed an estimated 3.9 million tons of MSW
in 2013. No recovery of these products was identified; discards are the same as generation.

Summary of Materials in Municipal Solid Waste

Generation. Changing quantities and composition of municipal solid waste generation are illustrated in
Figure 10. Generation of MSW has grown relatively steadily, from 88.1 million tons in 1960 to 254.1
million tons in 2013.

Over the years paper and paperboard has been the dominant material category generated in MSW,
accounting for 68.6 million tons (27.0 percent of generation) in 2013. Food, the second largest material
component of MSW at 37.1 million tons (14.6 percent of MSW generation) has increased in terms of
MSW tonnage and percentage of total MSW. Yard trimmings, the third largest material component of
MSW at 34.2 million tons (13.5 percent of generation) has declined as a percentage of MSW since
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1990, due to state and local legislated landfill disposal restrictions and increased emphasis on backyard
composting and other source reduction measures such as the use of mulching mowers.

Metals account for 23.1 million tons (9.1 percent of MSW generation) and have remained fairly
constant as a source of MSW since 2000. Glass increased until the 1980s; decreasing in tonnage and as
a percent of MSW generation since the 1990s. Glass generation was 11.5 million tons in 2013, 4.5
percent of generation. Plastics have increasingly been used in a variety of products and thus have been
a rapidly growing component of MSW. In terms of tonnage contributed, they ranked fourth in 2013
(behind paper, food, and yard trimmings) at 32.5 million tons, and account for 12.8 percent of MSW
generation.

Figure 10. Generation of Materials in MSW, 1960 to 2013
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* "All other" includes primarily wood, rubber and leather, and textiles.

Recovery and Discards. The effect of recovery on MSW discards is illustrated in Figure 11. Recovery of
materials for recycling and composting grew at a rather slow pace from 1960 to the 1980s, increasing
only from 5.6 million tons (6.4 percent of generation) in 1960 to 14.5 million tons (9.6 percent) in 1980.
Renewed interest in recycling (including composting) as waste management alternatives came about in
the late 1980s, and the recovery rate in 1990 was estimated to be 33.2 million tons (16.0 percent of
generation), increasing to 69.5 million tons (28.5 percent) in 2000, and 87.2 million tons (34.3 percent
of generation) in 2013.
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Figure 11. Recovery and Discards of Materials in MSW, 1960 to 2013
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