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CHARACTERIZATION OF MUNICIPAL SOLID WASTE
IN THE UNITED STATES: 1995 UPDATE

Executive Summary

FEATURES OF THIS REPORT

This report is the most recent in a series of reports released by the U.S.

Environmental Protection Agency (EPA) characterizing municipal solid waste
(MSW) in the United States. The report describes the national waste stream based
on data collected from 1960 through 1994. This historical perspective is useful for
establishing trends and highlighting changes that have occurred over the years,
both in types of waste generated and in the ways they are managed It does not,
however, specifically address local and regional variations in the waste stream.
Nevertheless, the data in this report can be used to develop approximate (but
quick) estimates of MSW generation and composition in a defined area. Due to
increased interest in the report over the years and the dynamic nature of the
MSW field, EPA plans to provide annual updates of this report as a service to
state and local MSW officials and other interested parties.

The report includes information on:

» MSW generation, recovery, and discards from 1960 to 1994
e Per capita generation and discard rates |

e Residential/commercial portioné of MSW generation

e Trends in MSW management, including recovery for recycling and
composting, as well as combust1on and landf1111ng, from 1960 to 1994

* " The role of source reduction in MSW management

e Projections for MSW' generatlon and management through 2010,
including three scenarios for recovery

e An “Additional Perspectives” Chapter devoted to basic information on’
the potential climate change implications of various municipal waste
management strategies." :

REPORT HIGHLIGHTS

While the total amount of MSW generated annually continues to
increase, the rate of this growth is slowing. Per capita MSW generat1on (the -
- amount of MSW generated per person per day) is expected to remain constant at’



- “" 44 pounds per person per day through the year 2000. The pr1mary reason for thls

" recycling and composting continue to grow, and this year, for the first time,

[ .

steady rate is that, while the per capita generation of the products and packagmg
component of MSW will continue to rise, efforts to keep yard trimmings out of
the waste management system are ‘beginning to have an effect. Recovery rates for

‘composting of food scraps has reached measurable proportions.- As MSW-
generation continues to increase and recycling matures, however, source
reduct1on as'a management pract1ce will be mcreasmgly 1mportant

~

' 1994 MSW Generatmn and Management

e A total of 209 m1111on tons of MSW was generated in 1994 Thrs reﬂects an
* increase of 3 million tons from 1993, when MSW generatron was 206 -
million tons. This increase in total MSW generat1on is due largely to an.
increase in populatlon ’ L :

- i However, the per capita generatlon rate remamed at 4 4 pounds per person g
- per: day, the same rate as 1993 S :
« The per caplta dlscard rate (after recychng and compostlng) was 3. 4 pounds
per person per day in 1994 down from 3.5 pounds per person per day in .
. 1993. co S SR , v :

e Recychng and compostlng recovered 24 percent of MSW in 1994 up from |
21 percent in 1993 and up from 17 percent in 1990. As a nation, dur1ng 1994
“we qu1ckly approached the goal of 25 percent recovery of- MSW '

e An estimated 49 million tons of MSW were recovered in- 1994 while 44
,m1111on tons were recovered in 1993 :
. Recovery of paper - and paperboard accounted for more. than half (nearly 29
million tons) of total MSW recovery. Composting of yard trimmings
‘ ,contrlbuted to the next largest fraction of total recovery at 7 million tons

s For the first t1me, compostmg of food scraps reached measurable
_ proportions at the national level. An estimated 3.4 percent of food scraps
was composted (500 000 tons out of 14. 1 m1111on tons generated)

. Landfllls managed 61 percent of MSW generated (127 mllhon tons), and
- combustion facilities managed 15 percent of the total MSW generated (32. 5
million -tons). . , , )

) Trends in MSW Generation andManagement

~ Annual MSW generatmn is. expected to increase to 223 mﬂhon tons in the .-
| year 2000 and 262 million- tons in 2010. Natural populatlon growth and B




sustained long-term growth in the economy account for this pro]ected
increase.

Per capita generation rates are pro]ected to remain constant at 4.4
pounds per person per day to the year 2000. Projected decreases in per.
cap1ta generatlon of yard trimmings during this time will be offset by
increases in per capita generation assoc1ated with the discard of
products and packagmg

After the year 2000, per capita decreases in generation of yard
trimmings are expected to plateau, while increases in per capita -
generation of products and packagmg will continue, causing total
MSW per capita generatlon rates to rise to 4.8 pounds per person per
day by 2010. :

Achieving a decline in projected overall and per caplta waste
generation will require continued emphas1s on source reduction
activities, which prevent waste before it is generated. For example, |
State and local efforts to keep yard trlmmmgs out of landfills are
projected to result in a 25 percent decrease in yard trimmings .
generation (by the year 2000) from the 1994 estimate of 30.6 million.
tons. Primarily through the success of grasscycling and backyard
composting programs, yard tr1mm1ngs generatlon is prO]ected to
decrease to 23 million tons by 2000.

Recovery from recycling and compostmg continues to show o
impressive growth. For the year 2000, three recovery. scenarios rangmg
from 25 percent to 35 percent are presented. The range for the year. 2010
is 30 percent to 40 percent. Achieving a 40 percent recovery rate
nationwide -would require recovery rates in the range of 50 percent for
many material categories in MSW, including paper and paperboard
yard trimmings, metals, and glass.

Combustion is expected to remain relat1ve1y unchanged through the
year 2000. :

While the percentage of MSW bemg d],sposed of in 1andf1lls is
decreasing, the actual tonnage is expected to increase to the year 2000.
Landfilling is expected to continue to be the single most predomlnant
MSW management method in future years : :

Preliminary research md1cates that source reduct1on and recychng of
MSW have significant potential to reduce greenhouse gas emissions
and mitigate cl1mate change



DEFINITIONS AND METHODOLOGY

Municipal solld waste ( MSW) includes wastes such as durable goods nondurable goods,
~ containers and packaging, food scraps, yard trlmmmgs, and miscellaneous i inorganic wastes '
. froin residential, commercial, institutional, and industrial sources. Examples of waste from
these categories include appliances, automobile tires, newspapers, clothing, boxes,
’ dlsposable tableware, office and classroom paper, wood pallets, and cafeteria wastes..
~ MSW does not include wastes from other sources, such as construction and demohtmn debris,
‘automobile bodies, municipal sludges, combustion ash, and industrial process wastes that
might also be d1sposed in mun1c1pal waste landfllls or mcmerators

i

.Source reduction activities reduce the amount‘or toxicity of wastes before t_hey enter the
municipal solid waste ménagement system (see Generation). Reuse of products such as

| refillable-glass bottles, reusable plastic food storage containers, or refurblshed wood
pallets are examples of source reduction.

Generatlon refers to the amount (welght or volume) of mater1als and products that enter the '
waste stream before recyclmgmompostmg, landflllmg, or combust10n takes place

Recovery of materials means removmg MSW from the waste stream for the purpose of .
recycling or composting. Recovery for recycling as defined for this report includes purchases -,
of postconsumer recovered materials plus net exports of the materials: Recovery of yard
trimmings includes diverting yard trimmirigs from disposal to a composting facility. For -
some materials, recovery for uses such as highway construction or msulat1on is cons1dered
recovery along w1th matermls used in remanufacturmg processes.

‘ Combustion mcludes comb ustion of mixed MSW, fuel prepared from MSW ora separated
component of MSW (such as rubber t1res), with or w1thout energy recovery.

Discards include the munic 1pa1 solid waste remammg after recycling and compostmg These
discards are usually combusted or disposed of in landfﬂls, although some MSW is httered
- stored, or disposed on site, particularly in rural areas. - . _ S

'000

. Methodology. There are two pnmary methods for conductmg a Waste characterlzatmn
study. The first is a source- specific approach in which the individual components of the
waste stream. are sampled, sorted, and weighed.: Although this‘method is useful for ‘

- defining a local waste stream, extrapolating from a limited number of studies can produce a
skewed or misleading picture if used for a nat10nw1de characterization of waste. Atyp1ca1
circumstances encountered duririg sampling or errors in the sample would be greatly . -
magnified when' expanded to represent the nation’s entire waste stream. The second
method, which is used in this repott, is called the “material flows methodology.” EPA’s
‘Office of Solid Waste and its predecessors in the Public Health Service sponsored work in -
the 1960s and early 1970s to develop the material flows methodology. This methodology is’
based on production data (by weight) for the materials and products in the waste stream, -
with ad]ustrnents for impor ts, exports, and product hfetlmes ’

Note that when the report is updated there are numerlcal d1screpanc1es in waste '

~ generation, recovery, and discards from previous editions. These differences are due to
revised estimates from source data (e.g., mdustry associations and federal agenc1es) made

“to the MSW characterization database :




MUNICIPAL SOLID WASTE IN 1994

Materials in MSW

In 1994, MSW generation totaled 209 million tons. F1gure ES 1 prov1des a
breakdown by weight of the materials generated in 1994. Paper.and paperboard
products made up the largest component of MSW generated (39 percent), and
yard trimmings were the second largest compornient (15 percent). Glass, metals, .
plastics, wood, and food scraps each constituted between 6 and 10 percent of the
total MSW generated. Other materials in MSW, such as rubber, leather, textiles,
and miscellaneous wastes, made up approx1mate1y 9 percent of the MSW
generated in 1994. :

Figure ES-1. Materials generated in MSW by weight 1994
(Total welght = 209.1 million tons) '
Glass 6.3%
13.3 miliontons
N, Metals 7.6%
; - 15.8 million tons

Paper & paperboard 38.9%
81.3 million tons

Plastics 9.5%
19.8 million tons

Wood 7.0%
14.6 million tons
Food 6.7%
" 14.1 million tons
Other 9.4%
19,6 million tons

Yard trimmings 14.6%
30.6 million tons

In 1994, a portion of most materials in MSW were recycled or composted,
as illustrated in Table ES-1. Each material category (except for food scraps and
yard trimmings) is made up of many different products. Because some of these
products are not recovered at all, the overall recovery rate for any particular
material may be lower than recovery rates for some products W1th1n the mater1a1
category. DR

Nonferrous metals (other than aluminum) have the highest recovery rate
(66 percent), due to high rates of lead recovery from lead-acid batteries. -
Approximately 38 percent of aluminum is recovered, even though aluminum
cans are recovered at rates above 65 percent. Likewise, the overall recovery rate
for paper and paperboard is 35 percent, even though corrugated contdiners are
recovered at rates above 55 percent. =




TableBS1 .~ - - |
GENERATION AND RECOVERY OF MATERIALS IN MSW 1994 o
(In millions of tons and percent of generation ‘of each material)

, T - _ Recovery ‘
We1ght | Weight | asaPercent
- ' _ | Generated | Recovered |of Generatio ‘
Paper and paperboard ' - | 813. .| - 287 , 35.3% .
Glass T L 133 | 31 | 234% " .
Metals , coon A L 1 , " .
" Ferrous metals ‘ | 115 -} . 37 32.3% -

" Aluminum o .31 12 37.6%

Other nonferrous metals - - | 1.2 0.8 © 66.1%
~ Total metals =~ |- 158 57 35.9%
Plastics B R - 19.8 ¢ 09 | 47%

‘Rubber and Leather L B - 64- |- 05 - 7.1%

Textiles . T o 66, | - 08 7 11.7%
Wood " ‘ - o 14.6' . - 1.4 . 9:8%
Other materials o ol 3.6 : 0.8 20.9%
Total Materials in Products T 1. 1613 . 418 25.9%
Other Wastes : o S

Food Wastes - .-} 1410 05 3.4%

Yard Trimmings - T X v 7.0 . 22.9% .

v . Miscellaneous Inorganic Wastes I Neg. | ‘Neg.: |}
. Total Other Wastes .. - = 478 | 75 157% |1
‘ TOTAL MLINICIPAL SOLID WASTE 209.1 493 |  23.6% - )

Includes wastes from res1dent1‘a1 commereial, and:ir{stitu:’cional sources.
Neg. = Less than 50,000 tons or 0.05 percent.
© Numbers in thls table ha ve been rounded to the first decimal place

Products in MSW :

The products in MSW are grouped into three ‘main categones 1) durable
goods (e.g., appliances); 2) nondurable goods (e.g., newspapers); and 3) containers
and packaging (Figure ES-2) These product categories generally contam each type
of MSW material, with some exceptions. The durable goods category coritains no
paper and paperboard. The nondurable goods category includes only small
“amounts of metals and essentially no glass or wood. The containers and = -~ -
" packaging category includes only very small amounts of rubber, leather, and
textlles : o VR ,




Figure ES-2. Products generated in MSW by weight, 1994
(Total weight = 209.1 million tons)

Nondurable goods 27.0%

56.4 million tons Containers & packaging 35.9% |,

75.0 million tons

Durable goods 14.3% = /
29.9 milliontons

Yard trimmings 14.6%
-30.6 million tons

Food, other 8.2% :
17.2 million tons

Table ES-2 shows the generation and recovery of the product categorles in .
MSW, broken down by materials within each category. Overall, the materials in -
durable goods were recovered at a rate of approximately 15 percent in 1994. A
large portion of non-ferrous metals were recovered from lead-acid batteries.
Considerable amounts of ferrous metals were recovered from apphances in the
durables category, and some rubber was recovered from tires.

Overall recovery in the nondurable goods category was approx1mate1y 22
percent in 1994. In this category, large amounts of ‘newspapers, off1ce papers, and
some other paper products were recovered | - ’

Recovery from the containers and packaging category is the highest of
these categories—34 percent of generation. More than 55 percent of aluminum
packaging was recovered in 1994 (mostly aluminum beverage cans), while more
than 51 percent of steel packaging (mostly cans) was recovered. Paper and
paperboard packaging recovery was estimated at 45 percent, with corrugated
containers accounting for most of that tonnage. Approximately 26 percent of
glass containers were recovered overall, while about 14 percent of wood .
packaging (mostly pallets) was recovered. About 8 percent of plastic containers
and packaging was recovered in 1994, most of Wthh was made up of soft drink,
milk, and water bottles.



" Table ES-2

GENERATION AND RECOVERY OF PRODUCTS IN MSW
’ -BY MATERIAL 1994
(In millions of tons and percent of generatron of each product) REA

B o ! Recovery -
|- Weight | Weight | asaPercent
, ' Generated '| ‘Recovered . | of Generation
" Durable goods 1 POEN S ) 1
Ferrous metals- - ool o 84 b 21 ~ 25.2%
© Other non-ferrousmetals . . | 12" - 0.8 - 66.1% :
Total metals oo s 104 29 | 28.0%
Glass N 12 ) Neg . Neg.- "
Plastics - ' - o 56 | 0.2 . 3.6% °
Rubber and leather . o 51 | 0.5 - . 89% .-
Wood - R S X -~ Neg, ' ~ Neg ' .
Textiles =~ - T 23 | 01 - 4.4%
Other materials 1.0 08 74.3%
, Total durable goods - . o299 . | 4.4 14.8% ,
‘Nondurable goods - N : N : R !
Paper and paperboard. . o 43.5 . 11.6 . 26.8% -
Plastics o L 4.7 Negg® | - <1%
Rubber and leather o 13 . Neg. .- | . Neg- ,
Textiles. - ’ B ' 4.2 07 | 164%
. L Other materials oo 2.8 Neg. = | Neg, - y
S - *Total nondurablegoods . . .~ 56.4 . 123 C21.9%: |
o | Containers and packaging' R I
Steel L 3.1 16 | 51.4%
" - Aluminum : ' R 2.1 12 55.0%
Total metals - o . ] . B2 . ..2.8 52.9%
‘Glass '~ S S 121 31 . | - 25.8%
Paper and paperboard 5 . '37.8. - 171 . 45.2% -
, Plastics . 1 95 07 | 75%
Wood oo o w2 T 14  14.0%
Other materials . 02 | Neg ] Neg .
. Total containers and packaging - | - 75.0 - 251 33.5%
+ [ Other wastes . o S R
- Food wastes e o1 141 .05 .. 3.4%
Yard trimmings ' 30.6 © 7.0 22.9%,
" Miscellaneous inorganic wastes 031 | - Negr - Neg, “
Total other wastes : 47.8" .75 - 15.7%
TOTAL MUNIC’IPAL SOLID WAS'IE © 2091 - 49.3 . 23.6% "

' Includes wastes from res1dent1a1 commerc1al and mstltutlonal sources
Neg. = less than 50,000 tons or 0.05 percent. - EE
Numbers in this table have been rounded to the first decunal place

N




Management of MSW

Figure ES-3 shows how much MSW was recycled, composted combusted
and landfilled in 1994. Approximately 49 million tons, or 24 percent of MSW,
was recycled and composted; an estimated 32 million tons, or 15 percent, was
combusted (nearly all with energy recovery); and the remainder, 127 million tons
(61 percent), was landfilled (small amounts may have been littered or self—
disposed). :

Figure ES-3. Management of MSW in-U.S., 1994
(Total welght = 209 1 million tons)

Recovery for recycling

] and compostmg 23.6%
o 49.3 milliontons

Landfill, other, 60.9% R \
127.3 million tons B ‘ -

R Combustion, 15.5%
LN 32.5 million tons

Recovery rates have increased stead11y since the 19805 After remammg
constant at 9 to 10 percent in the early to mid-1980s, people nationwide began
realizing that new approaches to'solid waste management were needed.
Recycling and compostmg rates increased from 13 percent in 1988 to 17 percent in
1990 to 24 percent in 1994 (Figure ES-4). For the year 2000, three recovery .
scenarios ranging from 25 percent to 35 percent are presented. The range for the -
year 2010 is 30 percent to 40 percent. Achlevmg a 40 percent recovery rate
nationwide would requlre recovery rates in the range.of 50 percent for many
material categories in MSW, mcludmg paper and paperboard, yard tr1mm1ngs,
metals, and glass. :

Residential and Commercial Sources of MSW

Sources of MSW, as characterized in this report include both re31dent1a1
and commercial locations (commercial locations include schools, some ‘
industrial sites where packagmg is generated, and businesses). Identifying sources
where MSW is generated is important to developing management techniques,
such as collection for d1sposa1 recyclmg, or compostmg Residential wastes



g Flgure ES-4. Reccvery for recyclmg and compostmg, 1980 to 2010 .
- (in: percent ‘of total MSW generatlon) :

L —.——- Hlstm ical recovery rate —0—— Pro;ected recovery rate

e e e o o e e =

| 1994 recovery = 24%
2000 recovery = 30% scenario
] 2010 recovery = 35% scenario |

, (1nc1ud1ng wastes from mu1t1 famlly dwelhngs) are estimated to be 55 to 65
“percent of total generation. Commercial wastes constitute between 35 and 45 -
percent. Local and regional factors such as chmate and level of commer(:lal
act1v1ty contrlbute to these Varlatlons :

TRENDS IN MSW GENERATION AND MANAGEMENT . 'v e

Generation of MSW hdS grown steadlly from 88 m11110n tons in 1960 to
- 209 million tons in 1994. The total amount of MSW generated is projected to be .-
223 million tons in 2000 and 262 million tons in 2010. Per capita generation of -
MSW increased from 2.7 pounds per person per day in 1960 to 4.4 pounds per

person per day in 1994. This rate is expected to remain constant through the year . - -

2000 based in large part on a projected decrease in the tonnage of yard trimmings -
entering the MSW management system, along with an increase in generation of
consumer products and packaging. After 2000, the amount. of yard trimmmgs '
diverted from disposal is expected to plateau: Achieving a decline in overall
waste generation after 2000. hmges on contmued empha51s on source: reduct10n
of all MSW. - : ‘ : ‘ S

Source Reductzon act1x71t1es mclude the de31gn, manufacture, purchase, or-
use of materials (such as products and packagmg) to reduce the amount or
- toxicity of materials before they enter the MSW management system Source -
reduction act1v1t1es mclude ; R
9 Des1gn1ng products or packagmg to reduce the quantlty of materlals or .
. the toxicity of. the mater1als used R :




e Reusing produéts or packaging alreédy vma‘nufacyfu'red.',
» Lengthening the life of products to ‘postpone dispb'sal.

* Managing non-product organic wastes (é.g., food scraps ahd;yard -
trimmings) through on-site composting or ‘other alternatives to
disposal. e - S

While most source reduction activities were not quantified in this: report, -
calculations show that yard trimmings generation could be reduced significantly -
if current and planned state and local programs to reduce their disposal are
implemented. While recycling and composting programs are continuing to
decrease the amount of MSW that is disposed of, source reduction can help
decrease MSW discards even more, by preventing waste before it-is even .-
generated. ’ o - o :

Recovery (recycling and composting) has increased from approximately
seven percent of MSW in 1960 to 24 percent by 1994. Much of the growth has . -
occurred over the past five or six years. Projected scenarios for recovery are " = -
between 25 and 35 percent in 2000, and 30 to 40 percent in 2010. To achieve these -
recovery rates, some products will have to be recovered at rates of 50 percent or
more. In addition, composting of yard trimmings will have to increase
substantially. A ) R :

For this report, EPA examined a range of recovery scenarios from 25
percent to 35 percent nationwide for the year 2000. For the year 2010, EPA
examined recovery scenarios ranging from 30 percent to 40 percent. A mid-range
projected scenario of 30 percent in the year 2000 and 35 percent in 2010 was used
to illustrate the effects of recovery on future MSW management. To achieve this
level of recovery, EPA assumed that local, state, and federal agencies would
continue to emphasize recycling and composting as a priority; that industries
would continue to make the necessary investments in recovery and utilization
of materials; that state and local governments would continue to expand
' programs designed to keep yard trimmings out of landfills; and that most US.
citizens would have access to some sort of recovery program and that they would
be willing to participate. o L v ‘ '

Combustion facilities handled an estimated 30 percent of MSW generated
in 1960, mostly through incinerators with no energy recovery and no air ‘
pollution controls. In the 1960s and 1970s, combustion dropped steadily as old
incinerators were closed, reaching a low of less than 10 percent by 1980. In 1990,
approximately 16 percent of MSW was combusted. Between 1990 and 1994,
combustion remained between 15 and 16 percent. All major new facilities have
energy recovery and are designed to meet air pollution standards. L
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This report pro]ects that tonnage of MSW combusted will remain -
.relatlvely unchanged, particularly in terms of percentage of total MSW
" generation. By the year 2000, the tonnage is ‘expected to increase from about 32°
million tons (or 15 percent of total MSW - generat1on) in 1994 to 34 million tons -
(15 ‘percent of- pro]ected 2000 total MSW generation). For.2010, the tonnage of
'MSW combusted is projected to be 38 million tons (or-14 percent of Pprojected
2010 total MSW generation). Combustion projections are based on an
assumption that the current. number of facilities will remain the same and that
they will operate at around 85 percent of capac1ty 'The projected tonnage increase
© - in combustion is primarily due to an expected r1se in the combustlon of source- -
'.separated materrals (e.g., Wood and t1res) : : |

Lundftll use ﬂuctuates W1th changes in the ‘use of alternatlve sol1d waste
management methods. For example, when the use of combustion for MSW
‘management declined and recovery rates were low, the amount of waste sent to
- landfills increased (Figure ES-5). Alternatlvely, when recovery and combustion
~ of MSW increased, the perces ntage of MSW discarded in landfills declined. In-
1960, approximately 62 percent of MSW was sent to landfills. This increased to 81
percent by 1980 as incineration declined, then decreased to an estimated 61 - 4
percent by 1994 due to moderate increases'in incineration and. dramat1c increases
in’ recovery o SR ' :

Landf111 tonnage 1s expected to decrease from 127 mllhon tons (61 percent E

of generation) in 1994 to-122 million tons in 2000 (55 percent of generation).
Slgn1f1cant d1ver51on of yard trlmmmgs from landfllls is the prlmary reason for

"“°*  Figure ES-5. Municipal solid waste management, 1960 to' 2010 -
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this projection. The amount of waste disposed of in landfills is expected to
increase in tonnage to 132 million tons by 2010, as diversion of yard trimmings
from landfills plateaus and discards from products and packaging increases.
However, as a percentage of total MSW generated -discards to landfills are
projected to decline to 51 percent by 2010 due to mcreases in recovery

ADDITIONAL PERSPECTIVES ON MSW
Global Climate Change

The manufacture and distribution of products and the subsequent
management of solid waste can contribute to the formation of excess
“greenhouse gases.” Carbon dioxide, methane, arid other gases form an
atmospheric blanket around the planet’s surface. These gases regulate the earth’s
temperature by trapping some of the sun’s heat. This natural process is
commonly referred to as the “ greenhouse effect.”

b

Human activities—in particular, the burning of fossil fuels (e 8- coal, oil,
and wood)—and other factors appear to have increased the amount of
greenhouse gases in the atmosphere. A bulldup of these gases could raise global
temperatures, setting off profound changes in the earth’s climate and ecosystems,
known as global climate change.” There is growmg consensus that global
climate change is occurring and W111 cause serious environmental dislocations.

Greenhouse gas emissions can be generated throughout the life cycle ofa
product, from its manufacture to its disposal. Source reduction and recycling
activities can help reduce greenhouse gases because they 1) reduce the need to
harvest or extract new raw materials; 2) eliminate the need to manufacture new
products; 3) reduce the amount of energy required in manufacturing (through
the use of recycled rather than virgin materials); and 4) prevent or divert waste
from disposal (greenhouse gas emissions can be released when materials
decompose in landfills or burn in combustors). Source reduction and recycling
initiatives, as outlined in President Clinton’s 1993 Climate Change Action Plan,
will make a significant contribution to reducing greenhouse gas emissions.




Chapter T

y

INTRODUCTION AND METHODOLOGY

| BACKGROUND

This report is-the most recent'in a 20—year 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 34-year characterization (by weight) of the
materlals and products in M >W with pro;ectlons through the year 2010..
T . K . N
Management of the nat1on S mun1c1pal solid waste (MSW) continues to be '
a high priority issue-for many communities as. we near the turn of the century ‘
" Increasingly, the concept of integrated solid waste management—source
- reduction of wastes before they enter the waste stream, recovery of generated
wastes for recyclmg and composting, and environmentally sound disposal
~through combustion facilities- and landfills that meet current standards—1s belng =
used by commumtles as they plan for the future | :

There are many reglonal Var1at10ns that requ1re each commumty to
examine its own waste management needs. Such factors as local and. regional
- availability of suitable landfill space, proximity of markets for recovered
- materials, population dens1ty, commercial and industrial activity, and climatic -
and groundwater var1at10ns all may mot1vate each commumty to make its own
‘ plans ‘ ' :

Identifying the components of the Waste stream is an- 1mportant step :
toward addressing the issues associated with the generation and management of
mun1c1pal solid wastes. MSW characterizations, which analyze the quantity and - -
; comp031t1on of the mun1c1pal solid waste stream, involve estimating how much
MSW is generated, recycled, combusted, and disposed of in landfills. By . '
deterfnining the makeup of the waste stream, waste characterizations also -
provide valuable data for setting waste management goals, tracking progress
toward those goals, and supporting planning at the national, state, and local
~ levels. For example, waste characterizations can be used to highlight _ -
opportunities for source reduction and. recycling and provide mformatlon on” C
any spec1al management 1ssues that should be con51dered o o '

Readers should note that th1s report character1zes the mun1c1pal solid -
waste stream of the ration as a-whole. Local and reg1onal variations are not
addressed, but suggestlons for use of the mformatlon in this report by local
planners are 1ncluded in Chapter 1
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HOW THIS REPORT CAN BE USED

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. However, the report is of -
equal or greater value as a solid waste management planning tool for state and
local governments and private firms. ' o

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 wastes, industrial
process wastes, or a number of other wastes that may well go to a municipal
waste landfill. : : o

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. ‘ S

~ 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 possible reasons for these
differences, for example: v . ) | S

e Scope of waste streams may differ. That is, a local landfill may be
receiving construction and demolition wastes in addition to MSW, but
this report addresses MSW only. ’ R
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¢ Per capita generation of some products, such as newspapers and -
“telephone directories, varies widely depending upon the average size
of the publications. Typically, rural areas will generate less of these *
. products on a per capita basis than urban areas. ‘

o The level of COmmerc1al activity ina community will influerice the | o
. generation rate of some products, such as office paper, corrugated boxes, -
- wood pallets, and food Wastes from restaurants.

| 3 Variations in economic- act1v1ty can affect Waste generatlon in both the -
: res1dent1al and the commerc1al sectors

. Var1at10ns in climaie and local waste management pract1ces w1ll
greatly influence generation of yard trlmmings For instance, yard
- trimmings exhibit strong-seasonal variations.in most. regions of the.
¢ountry. Also, the level of backyard composting in a region will affect
generation of yard trimmings S o . .
e~ Generation and disc ards of other products Wlll be affected by local and
. . ‘state regulations and practices. Depos1t laws, bans on landfilling of
" specific products, and variable rate pricing for waste collection are -
examples of practices that can 1nﬂuence a local waste stream

While cautlon should be used in applymg the data in th1s report for some
- areas, the national breakdown of MSW by material may be the only such data’
available for use in comparing and plannlng 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 v
adequately estimate these materials by other means, local planners may turn to

the national data. This is useful in areas that can ‘reasonably be expected to have
typical/average MSW generation or in areas where appropriate ad]ustments in
the data can be made to account for local conditions S ’

In summary, the data in th1s report can be used in the followmg Ways for
localplannlng 3 e I

¢ to develop approx1mate estimates of total MSW generation in an area |

©a

. to check locally developed MSW data for accuracy and con31stency L

e to help estimate quant1t1es of recyclables and other MSW components
in an area : :

-

o to account for trends ini total MSW generatlon and the generation of |
1nd1v1dual components
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MUNICIPAL SOLID WASTE IN PERSPECTIVE
Municipal Solid Waste Defined “

Municipal solid waste includes durable goods, nondurable goods,
containers and packaging, food wastes and yard trimmings, and miscellaneous
inorganic wastes (Figure 1). Municipal solid wastes characterized in this report .
come from residential, commercial, institutional, and industrial sources. Somé
examples of the types of MSW that come from each of the broad categories of
sources are: - : o :

Sources and Examples - " Example Products

Residential (single- . Newspapers, clothing, disposable
and multi-family homes) ' tableware, food packaging, cans and

bottles, food scraps, yard trimmings

Commercial (office buildihgs, Corrugated bdxes, food wastes, office

retail and wholesale estab- ~ papers, disposable tableware, paper
lishments, restaurants) - napkins, yard trimmings o
Institutional (schools, Cafeteria and restroofri trash can wastes,
libraries, hospitals, prisons) office papers, classroom wastes, yard

‘ ‘ trimmings, - :
Industrial (packaging and Corrugated boxes, plastic film, wood
administrative; not process pallets, lunchroom wastes, office papers.
wastes) S ' '

The material flows methodology used in'this réporf does not readily lend
itself to the quantificatidn of wastes according to their source. For example, -
corrugated boxes may be unpacked and discarded from residences, commercial
establishments such as grocery stores, institutions such as schools, or factories.
The methodology estimates only the total quantity of such boxes generated, not
their places of disposal or recovery for recycling. ' L o

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, however, RCRA Subtitle
D includes many kinds of wastes. It has been common practice to landfill wastes
such as municipal sludge, nonhazardous industrial wastes, residue from.
automobile salvage operations, and construction and demolition wastes along
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Figure 1. Municipal solid waste in the universe of Subtitle D'wastes

_ Subtitle D Wastes
" Municipal Solid Waste

Municipal sludge

.Industrial nonhazardous waste

Construction & demoli'tion Waste

Agriculiural waste

Oil and gas waste Durable Goods

. Mining waste

Nondurable Goods
| containers & Packaging a

Food Wastes -

Yard Trlmmlngs

. W1th MSW, but these other klnds of wastes are not mcluded in the estzmates
- presented in this report . - P

The Sol1d Waste Manageme nt Hlerarchy

EPA’s 1989 Agenda for Action endorsed the concept of mtegrated Waste
management, by which municipal solid waste is reduced or managed through
several different practices, which can be: tailored to fit a particular commumty s
needs: The components of the h1erarchy are: :

H

e source reduction (1nc1ud1ng reuse of products and backyard composhng |
~ of yard tr1mm1ngs) ‘

,‘0 recycling ‘of materials (ihc'luding_ composting)

e Wastevcornbustion (preferably With»ener'gy recovery) and landfilling. =

, Wlth the exceptlon of source reduction, this updated charactenzatlon
,report includes est1mates of 1he quant1t1es of MSW managed by each practlce in
the h1erarchy * S : o ‘ S




METHODOLOGIES FOR CHARACTERIZING MUNICIPAL SOLID WASTE - - o
The Two Methodologies |

There are two basic approaches to estimating quantities of municipal solid
waste. The first method, which is site-specific, involves sampling, sorting, and
. weighing the individual components of the waste stream. This method 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 the like. In addition, quantities of MSW components
such as food and yard trimmings can only be estimated through sampling and
weighing studies. _ I )

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.

The second approach to quantifying and characterizing the municipal - =
solid waste stream—the method used for this report—utilizes a material flows
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 20 years. ' | ' ' S

The material flows methodology is based on production data (by weight)
for the materials and products in the waste stream. Adjustments are made for
imports and exports and for diversions from MSW (e.g., for building materials
made of plastic and paperboard). Adjustments are also made for the lifetimes of -
products. Finally, food wastes and: yard trimmings and a small amount of ' '
miscellaneous inorganic wastes are accounted for by compiling data from a
variety of waste sampling studies. - . :
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Definition of Terms

' The material flows methodology produces an est1mate of total mun1c1pal
solid waste generation in the United States, by mater1al categorles and by product
. categories.’ ‘ N . 7

, The term genemtton as used in this report refers to the Welght of materlals )
and products as they enter the waste managemient 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 compostmg of

- yard trlmmmgs) take place ahead of generat1on

Source reductzon act1v1t1es reduce. the amount or toxicity of wastes before
they enter the municipal solid waste management system. Reuse of products
such as refillable glass bottles, reusable plastic food storage containers, Or
refurbished wood pallets is counted as source reductlon, not recycl1ng

Reco'oery of muterzals as est1mated in thls report mcludes products or yard
trimmings removed from the waste stream for the purpose of recycling or
composting. For recovered products, recovery equals reported purchases of
postconsumer recovered material (e.g .8, 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 1 recovery
as reported by a data source includes converting or fabrication (preconsumer)
scrap, the preconsumer scrapv is not counted towards the recovery estimates in
this report. For some materials, additional uses, such as glass used for h1ghway .
construction or ‘newspapers used to make 1nsulat1on are added 1nto the recovery '
: totals B A ” :

Combustion of- MSW was, estlmated W1th and w1thout energy recovery
Combustion with energy recovery is often called * waste—to-energy, while ,
combustion without energy is called incineration in this report. Combustion of .~
separated materials—wood, rubber from tlres, paper, and plast1cs—1s 1ncluded in
the estimates of combust1on in this report ’

Discards 1nc1ude the MSW remalmng after recovery for recychng and
. composting. These discards would presumably be combusted or landfilled,
" although some-MSW is littered, stored or disposed on-site, or burned on-site,:
. particularly in rural areas. No good estimates for these other disposal practices
“are available, but the total amounts of MSW 1nvolved are presumed to be’ small

MATERIALS AND PRODUCTS NOT IN CLUDED IN THESE ESTIMATES

As noted earlier, other Subtitle D wastes (1llustrated in F1gure 1) are not -
1ncluded in these est1mates, even though some may be managed along with
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MSW (e.g., by combustion or landfillirig). Household hazardous wastes, while
generated as MSW with other residential wastes, are not identified separately in-
this report. Transportation equipment (including automobiles and trucks) is not -
included in the wastes characterized in this report. S

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

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 plastic resins. Considerable additional research would be required
to estimate these materials, which constitute a relatively small percentage of the
waste stream. ' R E '

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

PROJECTIONS

The projections of MSW generation to the year 2010 were not-based on - -
total quantities, but were aggregated from separate projections for each product
and material. The projections are based on trend analysis of the 34-year historical
database developed for each product, from information in government sources .
such as the Industrial Outlook published by the Department of Commerce, and, -
in some cases, best professional judgment. Based on correlations of MSW
generation with population and Gross Domestic Product (GDP) , the projections
for most products were kept higher than projected population growth but lower
than projected GDP growth. (See Chapter 5 of EPA report 530-R-94-042, =
Characterization of Municipal Solid Waste in the United States: 1994 Update, for
an explanation of the correlation of MSW genération with these demographic
and economic factors.) ' ‘ ' -

It should be emphasized that projections are not predictions. Projections
are based on an assumption that there will be no unforeseen changes in current
trends. Thus, the economy -is assumed to remain-stable and population trends
are assumed to be as projected by the Bureau of the Census. Additional . "
discussions of projection assumptions are included in Chapter 4. -




| ) VIOVERVIEW OF THIS REPORT

Followmg thls introductory chapter, Chapter 2 presents the results of the
- municipal solid waste characterization (by Welght) Estimates of MSW '
- ‘generation, recovery, and discards are presented in a series of tables, with
discussion. Detailed tables and f1gures summarizing 1994 MSW' generatlon,

- recovery, and discards of products in each mater1a1 category are included.

_ In Chapter 3 of the report est1mates of 1994 MSW management by the.
various alternatives are summarized. These include recOVery for recycling and
'compostmg, combustion, and landfllhng A dlscussmn of source reduct1on is also
,1nc1uded in Chapter 3. : :

Pro]ect1ons of mun1c1pa1 sohd waste generatlon and management to the
year 2010 are included in Chapter 4. Projections are made by material and by -
product. A discussion of assumptions and trends'is included. In addition, there is -
- a d1scuss1on of the potent1a1 effects of source reductlon in thls chapter

Flnally, Chapter 5 prowdes a brief explanatron of the 1mp11catrons of
various municipal solid waste management strategles on the greenhouse effect ,
and cllmate change ’ o e S S ‘
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- Chapter 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 study through 1994. The data
presented also incorporate revisions to previously reported data for 1993 and, in
some instances, to data for earlier years. The revisions are generally due to
revisions in the various source data series used to prepare this report. .

The findings are presented in two ways: a breakdown of municipal solid
waste (MSW) by material, and a breakdown by product (both by weight and by
percentage of generation or discards). While some products, for example, paper
towels, are made up of a single material—paper—other products, for example,
rubber tires, contain more than one material; such as rubber, ferrous metals, and
textiles. Thus the materials summary tables represent an aggregation of the
materials that go into all the products in MSW. (Note that the totals for the
materials and the products tables are the same.) , e C

The summary tables and figures provide information on generation of
each material and product, and recovery for recycling and composting (if any).
Tables and figures displaying discards of materials and products after recovery for
recycling and composting follow. . S '

Recovery means that the materials have been removed from the =
municipal solid waste stream. Récovery of materials in products means that the.
materials are reported to have been purchased by an end-user or exported. For | '
yard trimmings, recovery includes estimates of the trimmings delivered to a
composting facility (not backyard composting). Under these definitions, residues
from a materials recovery facility (a MRF) or other waste processing facility are
counted as generation, 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. . ‘ ' - . '

Additional detail is provided for some of the matefials and products in
MSW that are of the most interest to planners: paper, glass, metals, plastics, and
rubber and leather. . . ' : o

MATERIALS IN MUNICIPAL SOLID WASTE
Generation, recovery, and discards of .material‘sl in MSW, by weight and by

percentage of generation or discards, are summarized in Tables 1 through'3...
Following these tables, each material is discusséd in detail. ‘
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Table 1

MATERIALS GENERATED* IN THE MUNIClPAL WASTE STREAM, 1960 TO 1994 .- o
(In thousands of tons and percent of total generatlon) ‘ '

_ . L _Thousands of Tons R
Materials RS | 1960 1970 | 1980| 1990 | 1991 | 1992|1993 | 1994
Paper and Paperboard S 29,,980 44,3101 55,160 |. 72,720 | 70,980 74,260 | 77,430 -~ 81,300
Glass . : S 6,680 | 12,750 | 14,990 | 13,110 | 12,610 | 13,130 13,720 |- 13,270
Metals . ' ' o ' ‘ o : .

Ferrous - = - S 9,950 | 12,870.] 11,760 | 12,440 | 12,540 | 12,660 [ 12,720 |_11,520

“Aluminum 360 ‘8s0| 1770| 2,850 | 2,880 | 2,900 | _3,000| 3,080

Other Nonferrous - o 160| . 690 .1,130| 1,100] 1,140 1,150 1,170 | 1,210

Total Metals R v 10,470 | 14,410 | 14,660 |'16,390 | 16,560 | 16,710 | 16,890 15 790 |
Plastics * = o : 360 3,070 | 7,740 | 16,890 | 17,260 | 18,610 | 19,450 “19840
Rubber and Leather 3 - 2080| 3270| 449 | 6250| 6120| 6430] ‘6410 6370
Textiles S .| 1730| =2000| 2610 5150| 6150 | 6,490 5950 | 6,560
Wood © i ‘ 3,010 | . 4220 | 7,440 | 12,310 | 12,420 | 12,740 | 13,570 | 14,590 o
Other** R . 60| '790| 2510| -3180| '3310| 3380| 3420! 3590

Total Materials in Products 54,320 | 84,820 | 109,600 | 146,000 | 145,410 | 151,450 | 156,840 | 161,310
Other Wastes : ‘ S ol L D T

Food Wastes - - .. . | 12200| 12,800 [ 13,000 | 13,200 | 13,410 | 13,500 | 13,760 | 14,070

Yard Trimmings - 20,000 | 23,200 | 27,500 | . 35,000 | 35,000 | 35,000 { 32,800 | 30,600

Miscellaneous Inorganic Wastes i 1,300 1,780 | 2,250 2,90‘0‘ - 2,950 3,000 3,050 3,100
__Total Other Wastes .~ 33500 | 37,780 | 42,750 | 51,100 | 51,360 | 51,500 | 49,610 | 47,770
__Total MSW Generated - Weight | 87,820 | 122,600 152,350 | 197,100 196,770 | 202,950 | 206,450 209,080

o . u ' Percent of Total Generation . = = - ;o
Materials , B 1960 | 1970 1980 | 1990 1991 1992 | 1993 [ 1994
Paper and Paperboard 84.1% | 86.1% | 86.2% | 86.9% |, 36.1% |- 36.6% | 37.5% | 38.9%

Glass S ‘ 7.6% |7104% | 98% | 67%| 64%| -65%|  66%| 6.3%

Metals ' . . L o oy o - .
Ferrous - T 1 11.3% | 105% | 77%| 63%| 64%| " 62%| 62%|  55% B
Aluminum 0 04% 07% | - 1.2% 14% | 1.5% 1.4% 1.5% |  1.5%

" Other Nonferrous - "] "o02%| 06%| 07%| 06%| 06%]| 06%| 06%| 06%

Total Metals - 11.9% | 11.8% | 9.6% | -83% | 84% | 82% | 82% | 7.6%.
Plastics ' Lo | 04%| 25%| B1%| 86%| 88%| 92%| 94%| 95%
Rubberand Leather = . ] 28%| 27%| 29%| 382%| 81%| 32%| 81%| 8.0%|

|| Textiles : | 2% 6| 17%| 26%| 34%| 381%| 29%| 8.1%
Wood = - .. - 3.4% | 84%| 49%| 62%|. 63%| 63%| 66%| 70%
Other ** v ‘ 01% | 06%| 1.6% 1.6% | 1.7% 1.7% | 1.7% 1.7%
' Total Materials in Products | 61.9% | 69.2% | 71.9% | 741% | 73.9% | 74.6% | 76.0% | 77.2%
Other Wastes o L - . 1 - - A

Food Wastes S 13.9% | 104% | 85%| 67%| 68%{ 67%| - 67%| 6.7%

Yard Trimmings 22.8% | 18.9% 18.1% | 17.8% " 17.8% 172% { 15.9% | 14.6%

Miscellaneous Inorganic Wastes ] 15% 1.5% 1.5% 1.5% | - 1.5% 1.5%,: 1.5%|° 1.5%

Total Other Wastes | 38.1% | 30.8% | 28.1% | 25.9% | 26.1% | 25.4% | 24.0% | 22.8% )

Total MSW Generated - % ‘ 100.0% | 100.0% | 100.0% 100.0% 100.0% ioo‘.o% 100.0% ,100.0%‘

. * Generation before matenals recavery or combustlon Does not mclude constructlon & demolition debns mdustrlal process
wastes, or certain other wastes. ‘ v .

** Includes electrolytes in batteries and fluff pulp; feces, and urine in dlsposable dlapers
- Details may not'add to totals due to rounding.. ‘
Source: Franklin Associates, Ltd. B : o RN




Table2 - - R o :
RECOVERY* OF MUNICIPAL SOLID WASTE, 1960 TO 1994 ‘ '
(In thousands of tons and percent of generation of each material)

) ) Thousands of Tons -
Materials 1960 1970 | ~ 1980 | 1990 1991 1992 1993 1994
Paper and Paperboard 5,080 6,770 | 11,740 ‘20,230 22,520 | 24,470 | 25,490 | 28,730
Glass 100 160 750 | 2,630 | 25560 | 2,800 | 3010 3,110
Metals C 1 - . ‘ S
Ferrous 504 150 370 | 1,710 2,350 2,810 3,430 3,720
Aluminum . Neg. 10 | 310 | - 1,010 1,010 ' 1,119 1,040 ‘ 1,150
Other Nonferrous Neg. 320 540- 730 . 740 710+ 700 - 800
Total Metals ’ 50 480 |- 1,220 3,450 4,100 4,630 5,170 5,670
Plastics Neg. Neg. | ~ .20 . 370 450 600 680 ‘930
Rubber and Leather : 320 250. 130 370 - 390 - 380 | 360 | 450
Textiles -y 10| 10| 30 570 730 . 750| 680 770
Wood Neg. Neg. Neg. 3904 790 1,060 1,310 | - 1,430
Other** : Neg. 300 | 500 680 | 680 670 | - 650 | 750
Total Materlals in Products 5,560 7,970 | 14,390 | 28,690 | 32,220 | 35,450 37,356 - 41,840
Other Wastes N D -
Food Wastes Neg. Neg. Neg. ‘Neg. | - Neg. Neg.| . Neg.|[ 480
Yard Trimmings : Neg. Neg. Neg. 4,200 5,000 6,000 6,500 7,000
Miscellaneous Inorganic Wastes Neg. Neg. | = Neg. Neg. Neg. -Neg. Neg. Neg,
Total Other Wastes Neg. Neg. Neg. | 4200 5000| 6,000| 6500] 7,480
Total MSW Becovered - Weight 5,560 7,970 | 14,300 | 32,800'] 37,220 | 41,450 | 43,850 |- 49,320
. Percent of Generation of Each Material ) ) S
Materials 1960 1970 1980 1990 1991 1992 1993 | 1994 |
Paper and Paperboard ” 16.9% 156.3% | 21.3% | 27.8% 31.7% 33.0% 32.9% 35.3%
Glass : 1.5% 1.3% 5.0% 20.1% | - 20.3% 22.0% | .-21.9% 23.4%
Metals . v . ’
Ferrous 0.5% 1.2%. 3.1% 13.7% | 18.7% 22.2% 27.0% 32.3%
Aluminum Neg. 1.2% 17.5% | 35.4% - 35.1% 38.3% | 34.7% | 37.6%
Other Nonferrous Neg. 46.4% 47.8% 66.4% 64.9% | 61.7% 59.8% 66.1%
Total Metals 0.5% 3.3% | 83% | 21.0% 24.8% 27.7% | 80.6% 35.9%
Plastics Neg. | "Neg.| 03%| 22%| 26%| 32%| 35%| 47%
Rubber and Leather ’ " 15.8% 7.6% 2.9% 5.9% 6.4% |- 5.9% 5.6% 7.1%
Textiles 0.6% 0.5% 1.1% 11.1% 11.9% 12.1% | 11.4% 11.7% |
Wood Neg. [ Neg. Neg. 3.2% 6.4% 8.3% 9.7% 9.8%
Other ** Neg. _ 38.0% 19.9% 21.4% 20.5% 19.8% 19.0% 20.9%
Total Materials in Products 10.2% | 9.4% | 18314% | 19.7% | 22.2% | 23.4% | 23.8% | 25.9%
Other Wastes ' - . ’ : N
Food Wastes Neg. Neg. Neg. Neg. Neg.| Neg. Neg. | 3.4%
Yard Trimmings Neg. Neg. Neg. | 12.0% | 143%{ 171% | 19.8% | 22.9%
Miscellaneous Inorganic Wastes : Neg. Neg. Neg. Neg. Neg. Neg. Neg. | ' Neg.
Total Other Wastes . Neg. Neg. Neg. 8.2% 9.7% | 11.7% | 13.4% | 15.7%
Total MSW Recovered - % 63%| 65%| 94%| 16.7% 18.9’% 20.4% | 21.2% | 28.6%

* Recovery of postconsumer wastes for recycling and composting; does not include convemng/fabrlcatlon scrap
** Recovery of electrolytes in batteries; probably not recycled.
Neg. = Less than 5,000 tons or 0.05 percent.
Details may not add to totals due to rounding.
Source: Franklin Associates, Ltd.
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C C L Tables T
MATERIALS DISCARDED" IN THE MUNICIPAL WASTE STREAM 1960 TO 1994 o
(In thousands of tons and percent of total dlscards)

- . Thousands of Tons , . 4
Materials__ " . - | 1960 1970 | 1980 |- 1990 | . 1991 | 1992 | 1993 | 1994} ..
"Paper and Paperboard - | 24900 37,540 | 43,420 52,490 | 48,460 | 49,790 | 51,940 | 52,570 :
Glass . .. - 6,580 | 12,590 | 14,240 | 10,480 | 10,050 | 10,240 | 10,710 | 10,160 -
Metals =~ - - o i R N , v I oot
- Férious - R 9,900 | 12,720 | .11,390 | 10,730 | 10,190 | 9,850 | . 9,290 | . 7,800

Alumifum * > . .. | 360|840 | 1,460 1,840| 1,870 1,790 | .1,960| “1910}

= . |- OtherNonferrous . | teo|" s70| 590 370|, 400|  440|. 470 | . 410] =
. .TotalMetals - - .| 10420 | 13,930 | 13440 | 12,940 | 12460 | 12,080 | 11,720 | 10,120
Plastics . | seo| so70| 7720 16520 16,810 18,010 | 18,770.| 18,910
Rubber and Leather . - 1,710 | /3,020 | 4,360 | - 5880 | 5730 ' '6,050 | . 6,050 | 5920
Textles - .. . | 1720| 1890| 2580 4580 | 5420 5440| 5270 5790
Wood S - | spt0| 4220| 7440 11,920| 11,630 11,680 | 12,260 | 13,160 .-
Other* . - . . 60|~ 490 | 2,010 2500|.-2630 | --2710| 2770| 28400 : °

' Total Materials in Products | 48,760 | 76,850 | 95210 | 117,310 | 113,190 | 116,000 | 119,490 | 119,470 |\
Other Wastes : . | i e = R g IR S
. FoodWastes © . ° . | 12,200 12,800-| 13,000| 13,200 | 13410 | 13,500 | 13,760 | 13590 ' - ° :
“Yard Trimmings <+ - * - | 20,000 | 23,200 | 27,500 { 30,800 | 30,000 | 29,000 | 26,300;|.23,600| -

‘Miscellaneous Inorganic Wastes | 1,300 | 1,780 | 2250 | 2.000| 2,950 3,000 3050 3100f -
__Total Other Wastes | s3500| 37,780 [ 42,750 | 46,900 | 46,360 | 45,500 [ 43,110 | 40,290

Total MSWDlscarded Welght 82,260 | 114,630 | 137,960 | 164,210 159,550 | 161,500 | 162,600 | 159,760

‘ . : L L \ Percent of Total Discards .. L o '

Materials - o | 1960 | 1970 [ ' 1980 | 1990 | 1991 | 1992 |- 1993 1994| |

: Paper-and Paperboard ‘ 30.3% | 32.7% | 31.5% | 32.0% | 30.4% | 30.8% |- 31.9% | 82.9% |
o | class e | 80%| 11.0%]| 103% | 64%| 683%| -63%| 66%| 64% -

Ferrous - - - . . 120% | 11.1% | 83% | 65%| 64%| 61%| 57%| 49%

Aluminum - 04% | 07% | 11% | 11%| 12%| 11%| 12%|. 12%)

Other Nonferrous : 1 02%| 08%| 04%| K 02%| 03%| - 03% '03% - 0.3%

_ Total Metals .~ ‘ | 12.7% | 122% | 9.7% 7.9% | 78% | 7.5% 72% | 63% |
Plastics . - . . . 04% | 27%| 56%]{ 101%| 105% | 11.2% | 11.5% | .11.8% |’
.Rubberand Leather -~ = = . 21% | 26%| 382%| 36%| 36%| 87%| 87%{. 37%|. .
Textiles’- - C ol 2% | 17%| 19% | 28%| 34% | 84%| 32%| 3.6%|
Wood r 1 387% 3.7% 5.4% 7.3% 7.3% | 72%|  75%| 82%|
Other™ . . . " 01% | 04%| 15%| 15%| 16%| 17%| 17%| 18%[" =

Total Materials in Products | 59.3% | 67.0% | 69.0% | 71.4% 70.9% | 71.8% | 73.5% | 74.8%:
OtherWastes oo o R : : R R ' N o

' FobdWastes - . | 14.8% | 112%| '94%| 80%| 84%| 84%| 85%[.-85%[

_ Yard Trimmings - ' 243% | 202% | 19.9% | 18.8% | 18.8% | 18.0% | 16.2%'| 14.8%

. Miscellaneous Inorganic Wastes ) 1.6% 1.6% 1.6% 1.8% | . 1.8%. 1.9% | 1 9% |- 1.9% i

" |___Total Other wastes , _40.7% | 33.0% | 31.0% | 28.6% | 20.1% | 28.2% «26 5% | -25.2%
 Total MSW Discarded - % | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%' 100.0% 1oo 0% | 100.0%
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* Dlscards after materlals and compost recovery Does not include constructlon & demolition debns, mdustrlal process
wastes, or certain other wastes. :
** Includes electrolytes in batteries and fluff pulp, feces, and urine in dlsposable dlapers
'Details may not add to totals due to roundmg o ) o
Source: Franklin Associates, Lid. . o ‘ i ' O




Paper and I’aperboard '

By any measure, the many products made of paper and paperboard taken
collectlvely, are the largest component of MSW. The wide variety of products
that comprise the paper and paperboard materials total is illustrated in Table 4
and Figures 2 and 3. In this report, these products are classified as either ‘
nondurable goods or as containers and packaging, Wlth nondurable goods bemg;

the larger category.
" Table 4 ’
PAPER AND PAPERBOARD PRODUCTS IN MSW, 1994
(In thousands of tons and percent of generation)
Generation .. Recovery ' Discards -
(Thousands (Thousands (Percentof  (Thousands
Product Category tons) tons) | generation) tons)
Nondurable Goods
Newspapers R ‘ ' ‘ o v
Newsprint 11,100 5,090 © 45.9% " 6,010
Groundwood inserts 2,440 - 1,040 42.6% 1,400
Total Newspapers 13,540 . 6,130 45.3% 7410
Books , 1,140 220 0 19.3% 920
Magazines 2,160 < 650 30.1% . 1,510
Office Papers 6,770 2,880 42.5% 3,890
Telephone Directories 470 . . . - 50 © 10.6% . 420
Third Class Mail 4,400 610. 13.9% 3,790
Other Commercial Printing 6,740 1,090 -~ 16.2% 5,650
Tissue Paper and Towels 2860 = Neg. Neg. ©- 2,860
- Paper Plates and Cups 870 ‘Neg. Neg. - 870
Other Nonpackaging Paper* 4,530 - Neg. " Neg. - 4,530
Total Paper and Paperboard S v
Nondurable Goods 43,480 11,630 26.7% - 31,850
Containers and Packaging . ’ R
Corrugated Boxes 28,420 - 15,710 - 55.3% 12,710
Milk Cartons ‘ 520 Neg. Neg. . 520
Folding Cartons 5,140 970 18.9% 4,170
Other Paperboard Packaging 300 , Neg. = Neg. 1300
Bags and Sacks © 2,240 T 420 18.8% . 1,820
Wrapping Papers 90 " Neg. Neg. 90
Other Paper Packaging -~ 1,110 ) Neg. - Neg. 1,110°
Total Paper and Paperboard , ‘ ’ : '
Containers and Packaging 37,820 17,100 - 45.2% 20,720
Total Paper and Paperboard 81, 300 28,730 35. 3% 52,570 "
* Includes tissue in disposable diapers, paper in games and noveltles, cards, etc.
Neg. = Less than 5,000 tons or 0.05 percent.
Details may not add to totals due to rounding,
Source: Franklin Associates, Ltd.
29 ’
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F|gure 2 Faper and paperboard products generated in- MSW 1994
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; Total generatlon of paper and paperboard in MSW has grOWn steadﬂy
from 29.9 million tons in 1960 to 81.3 million tons in 1994 (Table 1). As a
percentage of total MSW genleration, paper represented 34.1 percent in 1960
. (Table 1). The percentage has varied over time, but 1ncreased to 38 9 percent of
total MSW generat1on in 1994. ,

(The sens1t1v1ty of paper products to economlc condltlons 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, and the percentage of total generation
was also less in 1975. Similar but less pronounced dechnes in paper generat1on
can be seen in other recession years ) :

Generatlon Estimates of paper and paperboard generat1on are based on

statistics publlshed 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 of paper or paperboard are'cut to make products such as -
~_envelopes or boxes. Convertlng scrap rates vary from- product to product; the -
rates used in this report wete developed as part of a 1992 report for the Recycling
Advisory Couricil. Various deductions are also made to account for products
diverted out of mun1c1pal so]1d waste such as gypsum wallboard facmgs or toilet
tlssue S » :
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Figure 3. Paper generation-and recovery, 1960 to 1994
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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 small amount estimated- to

have been used in other products such as animal bedding. Recovery as reported o

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 and returned overissue publications are
deducted from the total recovery amounts reported by AF&PA. In earlier
versions of this EPA report, a simplifying assumpt1on that all converting scrap is
recovered was made. For this update, however, various converting scrap :
recovery rates ranging from 70 percent to 98 percent were applied to the estimates
for 1990 through 1994. The converting scrap recovery rates were developed for a
1992 report for the Recycling Advisory Council. Because converting scrap is
deducted, the paper recovery rates presented in this report are always 1ower than
the total recovery rates published by AF&PA.

When recovered paper is repulped, and often deinked, at a recychng 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 mun1c1pa1
waste stream.




_ Recovery of paper and paperboard for recycl1ng is-at the h1ghest rate .

overall compared to all other materials in MSW. As Table 4 shows, 55.3 percent
of all corrugated boxes were recovered for recycling in 1994. Newspapers were
recovered at a rate of 45.3 percent, and office papers at 42.5 percent, with lesser
_percentages of other papers being recovered also. Approx1mately 28.7 million
tons of postconsumer paper were recovered in- 1994—-—35 3 percent of total

L generat1on

| Dlscards After Recovery After recovery of paper and paperboard for
recycling, d1scards wete 52 6 m1ll1on tons in: 1994, or 32.9 percent of total MSW
dlscards

Glass

' Glass is-found in MSVV pr1mar1ly in the form of contamers (Table 5 and
'Figures 4 and 5), but also in durable goods like furniture, appl1ances, 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 mcluded in the later section on .
products in MSW ‘

Generatmn 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, -
pr1nc1pally aluminum and plastics. Thus the tonnage of glass in MSW declined -
in the 19805, from- approx1mately 15.0 m1ll1on tons in 1980 to 13 2 million tons in

Table 5 : R . A .
‘GLASSPRODUCTSINMSW, 1994 - ©., * = = .+
" (In thoun,ands of tons and percent of genieration) Lot —

Generation * - Recovery - Dlscards '
, o (Thousand (Thousand - (Percent of ('Thousand
- Product Category o tons) =~ toms)  generation) . ,tons)’
Durable Goods* - 1,200 ~ Neg.., . Neg. - 1200
Contamers and Packaglng A ' e C o o N SR
*. Beer and Soft Drink Bottles 5,250 . . 1,650 .314% = 3,600
_ Wine and Liquor Bottles . © 1,820 470 - 25.8% . 1,350
' Food and Other Bottles and ]ars -5,000 %0 19.8% " 4,010
Totul Glass Containers . . ' <12,07(')‘f a 3,1'10: o 25.8% ;8,960 ‘
TotalGlass 1320 3I0 . 284% . 0 .

Glass asa component of appliances, furmture, consumer electromcs, etc )
Neg. = Less than 5,000 tons or 0.05 percent. -
Details may not add to totals due to roundmg

Source: ‘Frankhn Associates, Ltd
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"Figure 4. Glass products generated in MSW',“1994
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1985. Beginning about 1987, however, the decline in generatlon of glass |
containers reversed (Figure 5), and glass- generatmn in 1994 was 13.3 million tons,
about the same as the estimate for 1985. A decline in generatlon occurred-in 1991,

a recession year. Glass was 9.8 percent of MSW generat1on in 1980, declining to

6.3 percent in 1994. :

Figure 5. Glass generation and recovery, 1960 to 1994
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Recovery Publ1shed estunates indicate 3.1 m1111on tons of glass containers
were recovered for recycling in 1994. Based on 1994 glass generation, an estlmated
25.8 percent of glass containers was. recovered for recycling, with a 23.4 percent
" recovery rate for all glass in MSW. Most of the recovered glass went into new -

glass containers, but'a portlon went to other uses such as fiberglass and glasphalt o

for highway construction. The Glass Packaging Institute reported a recovery rate -

_ of 37 percent for glass containers in 1994; this recovery rate includes an allowance |

for refilling of bottles. Since this EPA report classifies refilling as reuse (source

.reduction) rather than recovery for recycling, the'recovery rate est1mated for this '

report is 25.8 percent of glass containers.

. Dlscards After Recovery: Recovery for recychng lowered d1scards of glass to
- 10.2 million tons in 1994 (6 4 percent of total MSW d1scards) " ‘ :

Ferrous Metals

By We1ght ferrous rneials are the largest category of metals in MSW

| '(F1gure 6 and Table 6). The lclrgest quantities of ferrous metals in MSW are found R

in durable goods such as appliances, furniture, tires, ‘and other miscellaneous
~ durables. Containers and packaging are the other source of ferrous metals in

-MSW. Large quantities of ferrous metals are found in construction matetials ancl .

in transportation products such as automob1les, locomotives, and ShlpS, but :
. these are not counted as MSW in thls report -

Total generatlon and recovery of all metals in MSW are shown in Flgure

" Figure 6. Metal products generated in MSW 1994
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'-i'able 6

METAL PRODUCTS IN MSW, 1994 - o o
(In thousands of tons and percent of generatlon) ' ‘

Generation Recovery ' Discards’
(Thousand (Thousand -(Percentof . (Thousand
Product Category tons) tons) generation) tons)
Durable Goods : o ,
Ferrous metals* 8,410 2,120 25.2% "6,290"
Aluminum®** - 790.. Neg. Neg. - 790 .
Leadt 860 800 93.0% 60
Other nonferrous metalsf | 350 . Neg.: " Neg. - 350
Total Metals in Durable Goods 10,410 2,920 28.0% 7,490
Nondurable Goods ‘ - :
Aluminum 180 - Neg. ' Neg. 180
Containers and Packaging ‘
Steel
Beer and soft drink cans 10 Neg. 53.1% 10
Food and other cans 2,920 1,550 53.1% 1 370
Other steel packaging 180 50 27.8% 130
Total Steel Packaging 3,110 1,600 . 51.4% 1,510
Beer and soft drink cans 1,710 1,120 65.5% . 590
Food and other cans 40 Neg. - 7.0% 40
Foil and cdosures 340 30 . 88% 310
Total Aluminum Packaging 2,090 "T1,150 " 55.0% - T 940 .
Total Metals in : ‘ ' . . ,
Containers and Packaging 5,200 2,750 52.9% 2,450 ‘ ~
Total Metals 5790 TB5E0 35.9% 0,120
Ferrous 11,520 3,720 32.3% 7,800
Aluminum 3,060 1,150 37.6% ~ 1,910 .
Other nonferrous 1,210 800 66.1% 410

*  Ferrous metals in appliances, furniture, tires, and miscellaneous durables.
**  Aluminum in appliances, furniture, and miscellaneous durables. o
Lead in lead-acid batteries.

Other nonferrous metals in appliances and miscellaneous durables

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

Details may not add to totals due to rounding.

Source: Franklin Associates, Ltd.

++ -

Generation. Approximately 10.0 million tons of ferrous metals were
generated in 1960. Like glass, the tonnages grew during the 1960s and 1970s, but -
began to drop as lighter materials like aluminum and plastics replaced steel in
many apphcat1ons Generation of ferrous metals did, however, increase to 12.7
million tons in 1993, then dropped to 11.5 million tons in 1994. The percentage of .
ferrous metals generation in MSW has declined from 11.3 percent in 1960 to 5 5
percent in 1994. :

Recovery. The renewed emphas1s on recovery and recychng in recent
years has included ferrous metals. Recovery of ferrous metals from
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Figure 7.'1Metals generatio'n and recovery, 1960 ‘to- 1994
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‘apphances (”whlte goods”) was estlmated to be approxnnately 72 percent of the
total ferrous in appliances in 1994. Overall recovery of ferrous metals from
durable goods (large and small apphances, furniture, and t1res) was estlmated to
be 25.2 percent in 1994 (Table 6). o i : ! 7 :

Steel beverage cans, food cans, and other cans were est1mated to be
 recovered at a rate of 53.1 percent in 1994. Other steel packaging, such as steel
R strappmg, was estimated to have been recovered at a rate of 27 8 percent in 1994
- ' Discards After Recovery. Dlscards of ferrous metals after recovery were 7. 8
: mllhon tons in 1994, or 4.9 percent of total. dlscards

B Alumlnum

P The largest source of alummum in MSW is alumlnum cans and other
‘packaging (Table 6 and F1gure 6). Other sources of aluminum (almost one~th1rd
of generatlon) are found in durable and nondurable goods S

Generatlon In 1994, approx1mately 2. 1 million tons of alumlnum were
generated as containers and packaging, while a total of approximately 1.0 million:.
tons was found in durable and nondurable goods. The total—3.1 million tons—.

.~ represented 1.5 percent of total MSW generation in 1994. Aluminum. generauonv '

was only 360,000 tons (0.4 percent of MSW generat1on) in 1960 . -
Recovery Aluminum beverage containers were recovered at a rate of 65 5 . S
~percent of generation'in 1994, and 55.0 percent of all alummum contamers and- -
: packaglng was recovered for recycling in 1994. : i

f

S 36




Discards After Recovery. In 1994,‘1.9’ million lons of aluminum were
discarded in MSW after recovery, which was 1.2 percent of total MSW discards.

Other Nonferrous Metals

Other nonferrous metals (e.g., lead, copper, z1nc) are found in durable
products such as appliances, consumer electronics, etc. Lead in lead-acid batteries
is the most prevalent nonferrous metal (other than aluminum) in MSW. (Note °
that only lead-acid batteries from passenger car and trucks and motorcycles are
included. Lead-acid batteries used in large equipment or industrial appl1cat1ons
are not included.) :

 Generation. Generation of other nonferrous metals in MSW totaled 1.2
million tons in 1994. Lead in batteries accounted for 860,000 tons of this amount.
Generation of these metals has increased slowly, up from 160,000 tons in 1960. As
a percentage of total generat1on, nonferrous metals have never exceeded one
percent. :

Recovery. Recovery of the other nonferrous metals was 800,000 tons in |
1994, with most of this being lead recovered from batteries. It was estimated that
93 percent of battery lead was recovered in 1994. '

Discards After Recovery. In 1994, 410,000 tons of nonferrous metals were -
discarded in MSW. Percentages of total discards remamed less than one percent
over the entire per1od

Plastics

Plastics are a rapidly growing segment of MSW. Plastics are found in -
durable and nondurable goods and in containers and packaging, with the latter .
being the largest category of plastics in MSW (Figure 8 and Table 7).

In durable goods, plastics are found in apphances, furmture, casings of
lead-acid batteries, and other products (Note that plastics in transportation
products generally 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 prov1ded 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 |

Plastics are found in such nondurable products as disposable diapers, trash.
bags, cups, eating utensils, sporting and recreational equipment, shower curtains,
etc. The plastic foodservice items are generally made of clear or foamed
polystyrene, while trash bags are made of h1gh—dens1ty polyethylene or low-
density polyethylene. A wide variety of other resins are used in other
nondurable goods.




. ~ ~ Table?7 . ‘
PLASTICS IN PRODUCTS IN MSW, 1994 =
" (In thousands of tons, and percent of generation by resin)
Generation o 'Recovery"f Discards.
. v , (Thousand (Thousand (Percent) ~ (Thousand -
' Product Category ' o - tons)” . “toms) ' tons) '
Durable Goods o , ' ’ o o St
. PET ‘ S 50 . 30 .. S " 20 . 2 o
PVC , . 760, . . Neg. .. . . 760
) i . LDPE . T Se990 20 . 970 i
o .. PP _ S 760 T 1000 D 660
oo c.ops L Coo.820 o 0 0 8l ,
Other resins . . 1,680 - 10 ‘ - 1670 -
-Total Plastics in Durable Goods -~ - 5600 - 200 " 36% . . 5400 - .
_» Nondurable Goods ’ 7 ' ’
Plastic Plates & Cups  * ‘ : S .
“PS _ ca40 -7 o 20 c - 420 -
~.. . TrashBags o e o A ‘ .
HDPE o , S o170 co 170
LDPE/LLDPE - S 740 . . L 740
Subtotal Trash Bags - . ' 910 B . ‘
All other nondurables* — T L I
PET L T S 0 . S S 0-
HDPE - o L ttao0 . T 400
pvc Co.8s0 0 T 350 )
LDPE - ‘ ‘ N 1 R -1\ B
PP . L © T 600 Lo . 600 - )
PS o R 4600 . . R : 460
~ Other resins. o 570 0 - . o Tl 570
"Subtotal All Other Nondurables =~ . -, 3,400 B " 3,400
. " Total Plastics in Non&urab_le Goods, by resin ’ : ‘ )
N ) PET - S 0 T _ :
HDPE . = .~ ' ‘ - 570 /()
PVC o R 350 o - ' : ‘
. . LDPE ' . : -7 1,760 : A 1,760
- PP . . .. _ 600 . o e : T 600
PS¢ S 900 . . 200 - 880
. " Other resins - T 570 o . 570 -
- Total Plastics in Nondurable Goods '~ 750 . . . 20 04% 4730 -
Plastic Containers & Packaging ' l
Soft drink bottles : ‘ ' co !
'PET ‘ : : o 5% o290 .7 300 '
HDPE Co o 50 .. - 30 . %0
© Subtotal Soft Drink Bottles - - 640 320, 50.0% T80
~ Milk and water bottles . _ . - :
HDPE 570 . 170  298% .- 400 :
* PET=Polyethylene terephthalate ~_ . LDPE=Low density polyethylene o ] : .
HDPE=High density polyethylene .. PP=Polypropylene RSN N i ~
PVC=Polyviny] chloride . PS=Polystyrene ) ‘ ) o ‘

Source: Franklin Associates, Ltd. ' : coL




Table7 (continued)

PLASTICS IN PRODUCTS IN MSW, 1994
(In thousands of tons, and percent of generation by resin)
. : ) .

Generation Recovery - Discards - ., |
(Thousand (Thousand (Percent) ~ . (Thousand - e
Product Category ' tons) - tons) ' tons) e
. Plastic Containers & Packaging, cont.
Other plastic containers o ‘ o R
PET ‘ 390 - 3 .. 360 .
HDPE ’ 1,030 110 . ©920
PVC - , , 100 Neg. ST 100. ’
LDPE 50 . - Neg. ‘ . 50
PP ) 30 * Neg. o 30 - ,
PS o . 450 Neg. A 450
Other resins 10 . Neg: o 10
Subtotal Other Containers T 2,060 . T~ 140 ~ 68% 1920 o
Bags, sacks, & wraps - ‘ ‘ core
HDPE ‘ : 520 o - 510 -
LDPE 2,420 60 ‘ 2,360
PP © 440 - Y440,
PS x .70 R (1
Other resins X . 220 220"
Subtotal Bags, Sacks, & Wraps 3,670 70 19% . - 3,600
Other Plastics Packaging* : R N
PET . 100 . . Neg. : co 100 .
HDPE 620 . Neg. . . 820 ..
PVC . . o 230 . -~ Neg. ' s 230
LDPE ’ " 480 Neg. - . - 480
PP . 700 .10 T 690
PS ’ 320 . " Neg. . 320
Other resins 100 Neg. - 100
Subtotal OtherPackagmg 2,550 - .10 04% - 2,540
Total Plastics in Containers & Packaging, by resin : o
PET 1,080 320 760
HDPE ’ o 2,790 o 320 ) 2,470 i
PVC : 330 Neg. =~ o330 .,
LDPE : © 2950 60 ’ © 2890
PP 1,170 10 1,160
PS , - 840 Neg. 840
Other resins 330 Neg. ‘ 330
Total Plastics in Containers & Packaging ~ 9,490 T70 T 75% 8780
Total Plastics in MSW, by resin . N ‘ b
PET ' 1,130 - . 350 . ) 780
HDPE ) 3,900 . 350 3,550
PVC B 1,440 " Neg. . : 1,440
LDPE : 5,700 . 80 | 5620
PP 2,530 - .. 110 2,420
PS : : 2,560 30 2530
Other resins 2580, 10 . o 250 T o
Total Plastics in MSW . 19840 930 47% - 18910 °
PET=Polyethylene terephthalate o LDPE—Low-densH:y polyethylene
BDPE=High-density polyethylene . PP=Polypropylene ’ .
PVC=Polyvinyl chloride PS=Polystyrene ) )
* All other nondurables include plastics in disposable diapers, clothing, footwear, étc, . ‘ .
** Other plastic packaging includes coatings, closures, caps, trays, shapes, etc. :
Neg. = Less than 5,000 tons or 0.05 percent.
Details may not add to totals due to roundmg
Source: Franklin Associates, Ltd. "
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_ Plastic resins are also used ina Varlety of contamer and packagmg products
such as polyethylene terephthalate (PET) soft drink bottles, high-density -
: polyethylene (HDPE) bottles for milk and water, and a wide variety of other resm
types used in other plast1c contamers, bags, sacks, wraps, llds etc. . :

v Gen,eratlon Data on plastlcs resin use in. products is taken from’ the
Modem Plastics annual statistical issue. The basic data are adjusted for fabrication

- losses and for net 1mports of plastlc products to derlve generation of plastlcs in
o the various products in MSW
' N

Plastlcs compr1sed an e=st1rnated 400, OOO tons of MSW generat1on in 1960.

y .The quantity grew steadily to'19.8 million tons in 1994 (Figure 9). As a percentage .

of MSW generation, plastics were less than one percent in 1960, mcreasmg to 9.5
percent in 1994 : : :

: Recovery for Recyclmg Wh1le overall recovery of plast1cs for recycllng is'
. relat1ve1y small—930,000 tons, or. 4.7 percent of plastlcs generation in 1994 (Table -
9)—recovery. of some plastic containers is increasing. Plastic (polyethylene -

A "terephthalate) soft drink bottles and their base cups were recovered at a rate of
50.0 percent in 1994. Recovery of h1gh—dens1ty polyethylene milk and water .
bottles was estimated at 29.8 percent in 1994: Significant recovery of plastics from -
- lead-ac1d battery casings and from some other conta1ners was also reported '

The prlmary source of data on plastlcs recovery is an annual survey
conducted for the American Plastics Council (APC). There has been a change in
the way APC reports plastics recovery data. In previous years, APC had reported
the quantity of resin actually recycled after being cleaned and processed The 1994
data reported by APC are recovery for recycling before processing. Thus, the =
plastics data are now more consistent with the data reported for the other
.mater1als :

Figure 8. . Plastics products generated ‘in MSW' 1994 :
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Figure 9. Plastics generation and recovery, 1960 to .1994
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Discards After Recovery Dlscards of plastlcs in MSW after recovery were
18.9 million tons, or 11.8 percent of total MSW discards.

Other Materials

Rubber and Leather. The predonfinant source of rubber in MSW is rubber
tires from automobiles and trucks (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. -

Generation. Generation of rubber and leather in MSW has shown -
slow growth over the years, increasing from 2.0 million tons in 1960 to 6.4
million tons in 1994. One reason for the relatively slow rate of growth is that
tires have been made smaller and Ionger-wearmg than in earher years. '

As a percentage of total MSW genera’uon, rubber and leather has been
about 3.0 percent for many years.

Recovery for Recycling. The only recoveryfor recycling identified in
this category is rubber from tires, and: that was estimated to be 450,000 tons (15.1
percent of rubber in tires in 1994) (Table 8). (This recovery estimate does not -
include tires retreaded or energy recovery from tires.) Overall, 7.1 percent of
rubber and leather in MSW was recovered in 1994 - . -

Discards After Recovery. Discards of rubbe’r»andh leather after
recovery were 5.9 million tons in 1994 (3.7 percent of total discards).
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. - the same year that they are first discarded. Tt was estimated that 11.7 percent of - - -

- | . Tables o o
' RUBBER AND LEATHER PRODUCTS INMSW, 1994
(In thousands of tons and percent of generation) o

' Generaton . Recovery - Discards-
L "' (Thousand = (Thousand (Percentof - (Thousand
Product Category - - tons) - ‘tons) generation) tons)  °
" Durable Goods . - S ' o '
. Rubber Tirés* . 2990 450 - 151% 2540
;o , Other Durables®™ .-~ 2,080 - Neg. - Neg. - 2080
. Total Rubber & Leather - . T T
| Durable Goods .~ . 5070 450 " 8.9% 4,620
' 'Nondurable Goods o ‘ o BRI ‘ ' o
.~ Clothing and Footwear 1,050 .° Neg. - = Neg. ' 1,050
Other Nondurables- - . . 230" . . Neg, .. Neg. .. .23 -,
i Total Rubber & Leather - - N - o
Nondurable Goods - 1,280 " Neg..~ . Neg. . 1,280 .
Containers and Packaging 20 Neg . Neg. = 20
Total Rubber & Leqther 6,370 - - 450 0 71% . 5,920

*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.” K
Details may not add to totals due to rounding.

. Source: Frahklin Associates, Ltd.

Textiles. Textiles in MSW are found mainly in discarded clothing,

‘alfhough other sources were identified. to be furniture, carpets, tires, footwéar,- 3
and other nondurable goods such as sheets and towels. - - R

R N ”Generati’on. An‘estir'nat‘_e‘d 6.6 million tons of textiles were génerafed
. in 1994. - ‘ : S o R T

. Recovery for Recycling and Discards. A significant amount of

" textiles is recovered for reuse, but the reused garments and wiper rags re-enter
the waste stream eventually; so this is considered a diversion rather than
recovery for recycling and, therefore, not included in the recovery for recycling
estimates. Since data on elapsed time from recovery of textiles for reuse to final
discard is limited, it was assumed that reused textiles re-enter the waste stream

textiles in clothing and items such as sheets and pillowcases was recovered for -

export or reprocessing in: 1994 (770,000 tons) leaving discards of 5.8 million tons’
of textiles in 1994. B S T T L :
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Wood. The sources of wood in MSW include fu'rniture, rniscellaneous ,
durables (e.g., cabinets for electronic eqmpment), wood packaging (crates, pallets),
and some other miscellaneous products : '

Generation. Generat1on of Wood in MSW was 14 6 m1111on tons 1n ’
1994 (7.0 percent of total generatlon) o _ D :

Recovery for Recycling and Discards. Recovery of Wood pallets
(usually by chipping) has been increasing along with recovery of other materials.
It was estimated that 1.4 million tons of wood waste were recovered in 1994, -
leaving wood discards of 13.2 million tons (82 percent of total d1scards) '

Other Products. Generation of ‘other product” ‘waste is malnly assoc1ated
with disposable diapers, which are dlSCUSSEd under the section on Products in
Mumc1pa1 Solid Waste. The only other significant source of materials in this .. - .
category is the electrolytes and other materials associated with lead-acid batterles
that are not classified as plasucs or nonferrous metal. ~ : o

Food Wastes

Food wastes included here consist of uneaten food and food preparauon
wastes from residences, commercial establishments (restaurants, fast food .

establishments), institutional sources such as school cafeterias, and 1ndustr1a1
sources such as factory lunchrooms ’ ' ’ :

Generation. Obviously no production data are avallable for food wastes.
Food wastes from residential and commercial sources were estimated using data i -
from sampling studies in combination with demographlc data on population,
numbers of garbage disposers in homes, grocery store sales, restaurant sales,
numbers of employees, and numbers of pr1soners and students in 1nst1tut1ons

Generation of food wastes was estimated to be 14 1 million tons in 1994
The use of garbage disposals, which send food wastes to wastewater treatment
systems rather than MSW, and use of prepared foods both at home and in food
service establishments, affect the amount of food waste in MSW. (When foods.
are prepared and packaged off site, food preparation Wastes are categonzed ds
industrial wastes rather than MSW)

Recovery. For the first time in thlS series of reports, a s1gn1f1cant amount e
of food waste composting from commercial sources (about 500,000 tons) was =~
identified in 1994. This amounted to 3.4 percent of food waste generation. As
discussed in Chapter 3, composting of food Wastes in backyard eompostmg
projects is classified as source. reducnon |

Discards. Discards of food wastes in- 1994 were 13 6 mllllon tons, or 8 5 '
percent of total MSW generatlon ,
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Yard Trim»ming5s L T e T

Yard trlmmlngs 1nc1ude grass, leaves, and tree and erSh trlmmlngs from - |

s re51dent1a1 1nst1tut10nal and commerc1a1 sources :

) Generatlon Generatlon of yard tr1mm1ngs was estlmated us1ng sampllng
‘studies and populat1on data. While in past years generation of yard trlmrmngs

. had been increasing steadily as population and residential housing grew, in B
~ recent years there has been a new trend. That is banning of yard trimmings from

Jlandfills in some states. Because of ‘this phenomenon, yard trimmings-

~ generation is shown to be dechnmg An estimated 30.6 m11110n tons of yard
‘trlmmlngs were generated in MSW in 1994

‘ Recovery for Composi ing and D1scards Quant1tat1ve natlonal 1nformat10nu
“on composting of yard trimmings is. difficult to obtain, but estimates were based

ona literature search and data on nurnbers of compostlng programs. Removal of

‘yard trimmings for composting was estimated to be 22.9 percent of generation in
1994 (7.0 million tons) leavmg 23.6 m1111on tons of yard trimmings to be
dlscarded

It should be noted that these estlmates do not account for backyard

“ compostmg by individuals or practices such as less bagging of grass wastes; since
the yard trimming estimates are:based on sampling studies at the landfill or -
 transfer station, they are based on the quantities recelved there. These source"

' reductlon practlces are dlscussed in Chapter 3.

'Mlscellaneous Inorganlc Wa' tes

This relatively small category of MSW is also derived from sampling '
studies. It is not'well defined and often shows up in sampling reports as ”f1nes
or ”other 7 Tt includes so11 b1ts of concrete, stones, and the like. .

Generatlon Thls category contrlbuted an estlmated 3.1 m11110n tons of
MSW in’ 1994 : : Lo :

Recovery and Dlscards No recovery of these products was 1dent1f1ed
dlscards are the same as generatlon :

Summary of Materlals in Mun1c1pa1 Sohd Waste

Generatlon Changmg quant1t1es and compos1t10n of rnun1c1pa1 sol1d
waste generation are illustrated in Figure 10. Generation of MSW has grown ‘
steadily, from 87.8 million tons in 1960 to 209.1 million tons in 1994. Over the -
years, paper and paperboard has been the dominant material generated in MSW.
Yard trimmings, the second largest: component of MSW, have been declining as
a percentage of MSW in recent years due to state and local leglslated landfﬂl bans
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Figure 10. Generation of méterials in MSW, 1960 to 1994
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and increased emphasis on backyard composting and other source reduction
measures such as use of mulching mowers. Metals have remained fairly
constant as a source of MSW, while glass increased until the 1980s and has since
declined or shown a slower rate of increase. Food wastes have remained fairly
constant in terms of MSW tonnage. 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 third in 1994 (behind yard . \
trimmings). ) " ‘ o ‘

Figure 11. Materials recovery and discards of MSW,
1960 to 1994 ‘
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Recovery and Discards. The effect of recovery and compostmg on MSW
discards is illustrated in F1gu1e 11, Recovery of materials for recycling grew at a
rather slow pace during most of the historical perlod covered by this data series,

increasing only from 9.4 percent of generation in 1980 to 9.9 ‘percent in 1985.
- Renewed interest in recychng and composting as solid waste management
alternatives came about in the late 1980s, and the recovery rate in 1990 was
estlmated to be 16.7 percent of generatron 1ncreasmg to 23. 6 percent in 1994.

Estlmated recovery and compostmg of materlals are shown in Figure 12.
In 1994, recovery of paper and paperboard dominated materials recovery at 58.2
percent of total tonnage recovered: Recovery of other materials, while generally

" increasing, contributes much less tonnage, reflecting in part the- relatrvely

smaller amounts of materlals generated 1n those categorles

Flgure 13 illustrates'the effect of recovery of materlals for recychng, , .
~ including composting, on the composition of MSW discards. For example, paper
* and paperboard were 38.9 percent of MSW generated in 1994, but after recovery,
paper and paperboard were 32. 9 percent of dlscards ' .
Materlals that have 11ttle Or NO recovery exh1b1t a larger percentage of
- MSW d1scards compared to generat1on For instance, food wastes were 6. 7
. percent of MSW generatlon in 1994, but 8. 5 percent of dlscards

Fi"g,ure 12. Materials »recOvery*, 1994

Yard trimmings recovered . . ,
- for compost 14.2% :

s

Metals 11.5%

. 'Pavper'and’ .-
- Paperboard
. '58.3%

Glass 6.3%
Plastics 1.9%

All Others 7.8%

" *In percent by weight of total recovery.




Figure 13. Materials generated and' discarded
in municipal solid waste, 1994
(in percent of total generation and discards)
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| PRODUCTS IN ‘MUNICIPAL SOLlD WASTE

Generation, recovery, and dlscards of products in mun1c1pa1 solid waste N
are shown in a series of tables in this section. (Note that the totals for these tables’
~ are the same as the previous series of tables for materials in MSW.) The products
in MSW are categorized as durable goods, nondurable goods, and containers and
packaglng Generation, recovery, and discards of these products are summarlzed |
“in Tables 9 through'11. Each product category is discussed in more detail below, -
I W1th detalled tables h1ghl1ghtmg the products in each :

Durable Goods
Durable goods general]y are defined as products havmg a 11fet1me of three -

years or.more, although there are some exceptions. In this report, durable goods
include large and small appllances, furniture and furnishings, carpets and rugs, -
‘rubber tires, lead—ac1d automotive batterles, and miscellaneous durables (€.g., -
* luggage, consumer electronics) (see Tables 12 through 14).* These products are
often called “oversize and bulky in municipal solid waste management practice,
- and they are generally handled in a somewhat different manner than other
components of MSW. That is, they are often picked up separately, and may not.’
“be mixed with other MSW at the landfill, combustor, or.other waste
‘management facility. Durable goods are made up of a wide variety of materlals
. In order of tonnage in MSW in 1994, these include: ferrous metals, plast1cs,
" rubber and leather, wood, textiles, other nonferrous metals (e.g., lead, copper), ,

glass, and alurmnum ‘ ,

Generation of durable goods in MSW totaled 29.9° mllhon tons in 1994 |
(14.3 percent of total MSW generation). After recovery for recychng, 25.5 m1111on' :
- tons of durable goods remained as discards in 1994 ' , : '

‘. Major Appliances. Ma]or applrances 1n MSW include refr1gerators,
‘washing machines, water heaters, etc. They are often called “white goods” in the -
trade. Data on unit productlon of appliances are taken from Appliance
Manufactureér Annual Report. The unit data are converted to weight usmg
“various conversion factors developed over the years, plus data on the matenals
composition of the appliances. Adjustments are also made for the estlmated :
lifetimes of the apphances, which range up to 20 years. . - R

: Generation of these products in MSW has 1ncreased very slowly, it was -
estimated to be 3.4 million tons in 1994 (1.6 percent of total MSW). In general,
appliances have increased in quantity but niot in average weight over the years.
Ferrous metals are the predominant materials in major appliances, but other
metals, plast1cs, glass, and other mater1als are also present.

-

*  Automobiles and other t,ransplortation equipment are not included,in this réport; -
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Table 9 ,
CATEGORIES OF PRODUCTS GENERATED*

IN THE MUNICIPAL WASTE STREAM, 1960 TO 1994
(In thousands of tons and percent of total generation)

1

: Thousandsof Tons - . i
Products . 1960 1970 1980 1990 1991 1992 1993 1994

Durable Goods ' 9,400 |. 15,770 | 20,930 | 30,040 | 30,500 |.30,950 | 31,840 | 29,930

(Detail in Table 12) N e ) 1 ‘
Nondurable Goods .17,660 | 25,490 | 36,000 | 51,230 | 50,000 | 52,470 | 54,230 | 56,410

(Detail in Table 15) e : ’
Containers and Packaging 27,360 | 43,560 | 52,670 | 64,730 | 64,910 | 68,030 | 70,770 | 74,970

(Detail in Table 18) ) - s ] ‘ .-

Total Product** Wastes 54,320 | 84,820 [ 109,600 | 146,000 145,410 | 151,450 | 156,840 | 161 ,310.
Other Wastes . 5 : ' ' o v

Food Wastes 12,200 | 12,800 | 13,000 | 13,200 13,410 | 13,500 | 13,760 14,07Q

Yard Trimmings . 20,000 | 23,200 27,500 | 35,000 | 35,000:| 35,000 | 32,800 | 30,600

Miscellaneous Inorganic Wastes 1,300 | 1,780 | 2,250 | -2,900 | 2,950 | 3000 3,080 | 3,100

Total Other Wastes ) 33,500 | 87,780 | 42,750 | 51,100 | 51,360 | 51,500 | 49,610°| 47,770

Total MSW Generated - Weight 87,820 | 122,600 | 152,350 [ 197,100 | 196,770 | 202,950 266,450 '209,080

Percent of Total Generation e

Products 1960 1970 1980 1990 1991 1992 1993 1994
Durable Goods 10.7% | 12.9% | 13.7% | 152% | 155% | 15.3% | 154% | 14.3%

(Detail in Table 12) - : :
Nondurable Goods 20.0% 20.8% 23.6% 26.0% 25.4% 25.9% | 26.3% 27.0%

(Detail in Table 15) : ‘ / | ST
Contalners and Packaging 3112% | 85.5% | 34.6% | 32.8% 33.0% 33.5% 34.3% 35.9%

(Detail in Table 19) : , ' ' |

Total Product** Wastes 61.9% | 69.2% | 718% | 74.1% | 73.9% | 74.6% | 76.0% | 77.2% | |
Other Wastes ~ ‘ - : o o

Food Wastes 13.9% 104% | 8.5% 6.7% 6.8% 6.7% 6.7% 6.7% .

Yard Timmings 22.8% | 18.9% | 18.1% | 17.8% 17.8% | 17.2% | 15.9% | 14.6%

. ) ) J

Miscellaneous Inorganic Wastes 1.5% 1.5% 1.5% 1.5% 15% | . 1.5% 15% | 1.5% o

Total Other Wastes 38.1% 30.8% 28.1% 25.9% 26.1% 25.4% 24.0% 22.8%

Total MSW Generated - % 10b.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 & demolltlon debiis, mdus’mal process.
wastes, or certain other wastes. :

** Other than food products.
Details may not add to totals due to rounding.
Source: Franklin Associates, L-td. ’

[
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. ‘Tableto ‘
) RECOVERY* OFF MUNlCIPA}. SOLID WASTE, 1969 Td 1994 )
) '(In thousands of tons and percent of generation of each category)

: - ' ‘ 'Tho‘usands,ofToris - S K
Products - T . ) - 1960 ~1970 1980 1990 1991 . 1992 | 1993 1994

Durable Goods - . ¢ | - 350 940 | 1,360 | 2,950 | 3,280 | 3,610 | 3,980 | 4,420
(Detail in Table 13) , - o ' o . _ - o S
Nondurable Goods 2,340 | -3,680 | 4,540 | 8700 | 10,420 [ 11,040 | 10,970 | 12,330
(Detail in Table 16) g o ; ' B I ) 1 : ‘ S
Containers and Packaging 2,870 | 3,350 | 8490 | 17,040 | "18,520 | '20,800 | 22,400 | 25000 |f -
(Detailin Table 20) - S S P : o IR R
Total Product** Wastes - .| 5560 | 7870 14,390 | 28,690 | 32,220 35,450 | 37,350 | 41,840 | .
Other Wastes ' o I B N I '
Food Wastes - - . . Neg. Neg. ‘Neg. Neg. Neg. | .~ Neg. Neg. | 480"
Yard Timmings . . | Neg. | Neg.| Neg. | 4200 ‘5000 6000 6500 7,000
Miscellaneous Inorganic- Wastes Neg. | Neg. | Neg. Neg. |- Neg. Neg. | * Neg. | "Neg. | ..
Total Other Wastes . Neg. Neg. . Neg. 4:200- ‘ 5,000 6,000 | " 6,500 {. 7,480
Total MSW Recovered.- Welght 5,560 | - 7,970”" 14,390 | 82,800 | 37,220 | 41,450 | 43,850 | 49,320
: R | . Ppercent of Generation of Each Category .

Products . ] 1960 [ 1970 | 1980 1990 1991 1992 1993 | 1994 | . .
Durable Goods v ‘ 3.7%-| .6.0% 6.5% 9.8% | 108% |- 11.7% | 125% | 148% [ =~ - .-
(Detail in Table 13) o N S - ; o Co o

Nondurable Goods - | 18:@%:| 14.4% | 12.6% | 17.0% | 20.8% | 21.0% | 202%| 21.9%
(Detail it Table 16) - .- 7 o S

Containers and Packaging ‘ 10.5% 77% | 16.1% | 26.3% | 285% | 30.6% |. 31.7% | . 33.5%
(Detail in Table 21) S ' ‘ 3 ‘
Total Product** Wastes | 102%.| 964% | 13.1% | 19.7% | 22.2% | ‘23.4% | 23.8% | 25.9%

-Other Wastes v o o : N S I C
Food Wastes L -Neg. | Neg. Neg. | ~Neg. | Neg. Neg. N<a\§. . 8.4%

1 Yard Trimmings' o , Neg. |  Neg. Neg. | 12.0% | 14.3% | 17.1% | 19.8% | 22.9%

Miscellaneous Inorganic Wastes Neg. Neg. ‘ Neg. Neg. Neg. v Neg. Neg; . Neg.
Total Other Wastes | Neg. | Neg. | Neg | 82%| 07%| 117% | 181% | 157% |
Total MSW Recovered-% =~ | 6.a% 65% | 94% | 16.7% | 18.9% | 20.4% | 21.2% | 23.6% | -

* Recovery of postconsumer wastes does not lnclude convertlng/fabncatlon scrap..
** Other than food products.
Neg = Less than 5,000 tons or 0.05 percent
‘Details may not add to totals due to roundlng
Source Franklln Assaciates, Ltd.
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A s ‘ o P : : . . R
Table 11 N
CATEGORIES OF PRODUCTS DISCARDED*

IN THE MUNICIPAL WASTE STREAM, 1960 TO 1994
(In thousands of tons and percent of total discards)

Thousands of ans ) :
Products 1960 1970 | - 1980 1990 1991 1992 | © 1993 1994

Durable Goods 9,050 14,830 19,5?0 27,090 | 27,220 | 27,340 27,860 | 25,510 ||
(Detall in Table 14) v ‘ . ’ '
Nondurable Goods 15,220 | 21,810 | 31,460 "42,530 | "39,580 | 41,430 | 48,260 | 44,080
(Detail in Table 17) : v o
Containers and Packaging : 24,490 | 40,210 | 44,180 | 47,690 | 46,390 | 47,230 | 48,370 | 49,880
(Delail in Table 22) ’ BN
Total Product** Wastes 48,760 | 76,850 | 95,210 | 117,310 | 113,190 | 116,000 | 119,490 | 119,470
Other Wastes : : e
Food Wastes 12,200 |. 12,800 | 13,000 | 13,200 | 13,410 13,500 1 3,760 13,590
Yard Trimmirigs ' 20,000 | 23,200 27,500 30,800 36,000 ,29,000' 26,300 23,600/

' Miscellaneous Inorganic Wastes 1s00| 1780 | 2250 | 2900| 2950 | 3000| 3050| 3100
Total Other Wastes | ass00 | 87,780 | 42,750 | 46,900 | 46,360 | 45500 43,110 | 40,290 i
Total MSW Discarded - Weight 82,260 | 114,630 | 137,960 | 164,210 | 159,550 | 161,500 | 162,600 | 159,760

Percent of Total Discards - ' - '

Products . 1960 1970 1980 | 1990 . 1991 . 1992 1993 | - 1994

Durable Goods 11.0% 12.9% 14.2% 16.5% | 17.1% 16.9% A71% |- 16.0%
(Detail in Table 14) l .

Nondurable Goods . 18.5% 19.0% 22.8% 25.9% 24.8% 25.7% 26}.6% -27.6%
(Detall in Table 17) R : / ‘ : o Y

Containers and Packaging’ 29.8% | 35.1% | 32.0% | 29.0% 29.1% | 29.2% { 29.7% | 31.2%
(Detail in Table 23) : ' e o o '
Total Product** Wastes 59.3% 67.0% 69.0% _ 71.4% 70.9% 71.8% 73'5% 74.8%

Other Wastes v v ' o ' ‘
Food Wastes 14.8% 11.2% I9.4%f 8.0% | . 8.4% 8.4%.{ . 85% | 8.5%
Yard Trimmings 243% | 202% | 19.9% | 18.8% | 18.8% | 18.0% |. 16.2% | 14.8%
Miscellaneous Inorganic Wastes . 16% 1.6% 1.6% 1.8% | 1.8% 1.9% 1.9% 1.9%
Total Other Wastes 40.7% 33.0% "31.0% | 28.6% | 291% 7 28.2% |- 26.5%; . 25.2%

Total MSW Discarded - % 100.0% | 100.0% | 100.0%.| 100.0% | 100.0% | 100.0% } 100,0% | 100.0%

[

* Discards after materials and compost recovery. Does not include construction & demolition debris, industrial process
wastes, or certain other wastes. o o :
** Other than food products.
Details may not add to totals due to rounding.
Source: Franklin Associates, Ltd.
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Data on recovery of ferrous metals from major appllances are taken from a -

~survey conducted by the Steel Recycling Institute. Recovery of ferrous metals-

from shredded appliances was estimated to be 1.9 million tons in 1994, leav1ng

L 5 m1111on tons of appllances to be discarded.

Small Appliances. This category 1ncludes items such as. toasters, hair -
dryers, electric coffeepots, and the like. Information on shlpments of small -

. appliances was obtained from Department of Commerce data. Information on

" weights and materials composition of small appliances was obtained through

N

interviews. It was estimated that 750,000 tons of small appliances were generated
in 1994. A-small amount of ferrous metals in small appllances may be recovered
through magnet1c separatlon, but no specific data on - recovery were found

Furniture and Furnlshlngs Data on sales of furnlture and furnlshmgs are :
prov1ded by the Department of Commerce in dollars. These data are converted to. .
tons using factors developed for.this study over the years. Ad]ustments are made

- ~ for 1mports and exports, and ad]ustments are made for the Ilfetlmes of the = "

furniture.:
Generat1on of furnlture and furn1sh1ngs in MSW has 1ncreased from 2.2
million tons in 1960 to 7.5 million tons in 1994 (3.6 percent of total MSW). No
significant recovery of materials from furniture was identified. Wood is the
largest material category in furniture, with ferrous metals second. Plastics, glass, IR

- and other materials are also found in furnlture

Carpets and Rugs An mdustry publ1cat1on, Curpet und Rug Industrzal
Revzew, pubhshes data on carpet sales in square yards. These data are converted
to tons using various factors developed for this report. An estimated 2.3 million
tons of carpets and rugs were generated in MSW in 1994, which was 1 1 percent

- of total generatlon

A small amount of recychng of carpet f1ber was 1dent1f1ed—est1mated to be
0.4 percent recovery in 1994. :

' Rubber Tires. The methodology for estlmatmg generatlon of rubber tires
for automoblles and trucks was revised-in 1994; some of the data series used
previously have been discontinued. The estimates are based on dataon
replacement tires purchased and vehicles deregistered as reported by the U.S..
Department of Commerce. It is assumed that for each replacement tire -
purchased, a used tire enters the waste management system, and that tires on

-deregistered Veh1c1es also enter the waste management system. Retreaded tires -

are treated as a diversion ‘out of the waste stream, they are assumed to- re—enter
the waste stream after two years of use. :

b

The quantities of tires in units are converted to Werght and materials

comp051t1on usmg factors developed for this series of reports. In add1t10n to




rubber, tires include relatively small amounts of textiles and ferrous metals.
Generation of rubber tires increased from 1.1 million tons in 1960 to 3.7 million .
tons in 1994 (1.8 percent of total MSW). -

Data on 1994 recovery of rubber tires are taken from a scrap tire 5
use/disposal study conducted by the Scrap Tire Management Council. Previous '
years were based on an EPA scrap tire market study, updated with information
from-Scrap Tire News. Rubber recovery from tires has been small, but increasing
in recent years. In 1994, an estimated 15.2 percent of tire rubber generated was
recovered for recycling, leaving 3.1 million tons to be discarded. (Tires going to
combustion facilities are included in the combustion estimates.in Chapter 3.)

Lead-Acid Batteries. The methodology for estimating generation of lead-
acid batteries was changed for the 1994 report to be similar to the methodology -
for rubber tires as described above. An estimated 1.7 million tons of lead-acid
batteries from automobiles, trucks, and motorcycles were generated in MSW in
1994 (0.8 percent of total generation). : . .

Data on recovery of batteries are provided by the Battery Council
International. Recovery of batteries for recycling has fluctuated between 60
percent and 95 percent or higher; recovery has increased since 1980 as a growing
number of communities have restricted batteries from disposal at landfills or
combustors. In 1994, 93.7 percent of the lead in these batteries was recovered for
recycling as well as substantial quantities of the polypropylene battery casings; so
discards after recycling of these batteries were decreased to 110,000 tons in 1994.
(Some electrolytes and other materials in batteries are removed from the =~
municipal solid waste stream along with recovered lead and polypropylene;
these materials are counted as “recovered” along with the recyclable materials.

Miscellaneous Durables. Miscellaneous durable goods include consumier
electronics such as television sets, video cassette recorders, personal computers,
luggage, sporting equipment, and the like. (Small appliances were included with
miscellaneous durables in previous reports in this series, but are estimated
separately in this report.) An estimated 10.6 million tons of these goods were
generated in 1994, amounting to 5.0 percent of MSW generated. Small amounts
of ferrous metals are estimated to be recovered from this category, decreasing .
discards to 10.2 million tons. In addition to ferrous metals, this category includes
plastics, glass, rubber, wood, and other metals. .

(Note: the decline in generation of miscellaneous durables between 1993
and 1994 is apparently due to a decline in sales during a recession earlier in the
1990s. Since there is a time lag before miscellaneous durables are assumed to be
discarded, this shows up later as a decrease in generation. In actual practice, the
discards of goods bought in a particular year undoubtedly are spread out over
several years, but it is beyond the scope of this report to analyze this
phenomenon.) : ' '




T o . Table12
PRODUCTS GENERATED* IN THE MUNICIPAL WASTE STREAM 1960 TO 1994

(WITH DETAIL ON DURABLE GOODS) °
(In 'thousand" of tons and percent of tptal generatlon)

) . Thousands of Tons -

Products ' o 1960 . | 1970 | 1980 | 1990 | 1991 | 1992 | 1993 | 1994
Durable Goods T ' : o N
Major Appliances - S "~ 1,470 | 2670 28501 2,830 | 3,100 |- 3220 3430 | 3,370 |
Small Appliances*™ - - o 520 | - 530 . 590 | ‘590 ©- 750
Furniture and Furnishings - - | 2,150 | 3580 | 5740 | 7,370 | 7,410 | 6,680 | 7,020} 7510
Carpets-and Ruge** A . : -t 1,750 1,840 1,970 2,130 2,320
Rubber Tires .* o 1,120 | 1,800 | 2,720 | 3,610 | 3,500 | 3610 | 3,410 | 3,690
_Batteries, lead acid " ]. Neg.| 820 1490 1| 1510| 1,540 | -1,530.| 1,540 | " 1,740°
Miscellaneous Durables .| 4660 | 68101 8,130 | 12,450 |- 12,580 | 13,350 | ‘13,720 | 10,550
Total Durable Goods -| 9400 | 15770 | 20,930'| 30,040 | 30,500 | 30,950 | 31,840 | 29,930 || .
Nondurable Goods =~ o 17,560 | 25,490 | 36,000 | 51,230 | 50,000 | 52,470 | 54,230 [ 56,410 || -
(Detail in Table 15). | ol i v N , :

Containers and Packaging- - | 27,360 | 43,560 | 52,670 | 64,730 | 64,910 | 68,030 | 70,770 | 74,970

' (Detail in Table 18) - -~ h _, - N o
Total Product Wastest 54,320 | 84,820 | 109,600 | 146,000 | 145,410 | 151,450"| 156,840 | 161,310
OtherWastes 1 T R R ) i , ’
‘Food Wastes - - | 12200 | 12,800 | 13,000 | 13,200 | 18,410 | 13,500 [ 13,760 | 14,070
Yard Trimmings .| 20,000 | 23,200 | 27,500 | 35,000 | 35,000 | 35,000 | 32,800 | 30,600
Miscellaneous Inorgachastes ' 1,300. 1,780 2,250 2,900 2,950 | © 3,000 | 3,050 3,100
' Total Other Wastes : | 33,500 | 37,780 | 42,750 | 51,100°| 51,360 51,500 |- 49,610 | 47,770
Total MSW Generated - Weight 87,820 | 122,600 | 152,350 | 197,100 | 196,770 | 202,950 | 206,450 | 209,080
, ) ‘ Percent of Total Generation’ - -
Products . .| 1960 | 1970 | 1980 [ 1990 | 1991 | 1992 | 1993 | 1994
Durable Goods K ' - . : S - ‘

Major Appliances . o . 1.7% 22% |  1.9% | - 1.4% | - 1.6% 1.6% 1.7% 1.6%

' Small Appliances** . - 1 |, 03%| 03%| 03%| 03%| 04%
Furniture and Furnishings =~ =~ 24% | 2.9% 3.8% 3.7% 3.8% 8.3% | 34% | 3.6%
Carpets and Rugs** - o ‘ T 09% |- 09% |0 1.0% | 1.0%| 11%
Rubber Tires - . 18% | 15% | 1.8% | 1.8% 18% |  18% | 17% | 1.8%
Batteries, Lead-Acid ' | Neg. 07% | 10% | 08%| 08%| 08%]| 07%]| 08%
Miscellaneous Durablées ) 5.3% 5.6% 5.3% 6.3% | 6.4% 6.6% | . 6.6% ' ' 5.0%
Total Durable.Goods 10.7% | 12.9% | 13.7% | 152% | 155% | 15.3% | 15.4% | 14.3% .

- Nondurable Goods 20.0% | 20.8% | 23.6% | 26.0% | 25.4% | 25.9% | 26.3% | 27.0%
(Detail in Table 15) ’ ' s b ‘ B B S :
Containers and Packaging ' 31.2% | 35.5% (. 34.6% | 32.8% | 33.0% | 33.5% | 34.3% | 359% )
(Detail in Table 19) ' : : S RS
Total Product Wastest 61.9% | 69.2% | 71.9% | 741% | 73.9% | 746% | 76.0% | 77:2% ,

- Other Wastes S . B o '

'Food Wastes - . o S 18.9% | 10.4% 85% | -67% | . 6.8% | .67% 6.7% | 6.7%
Yard Trimmings « | 228% | 189% | 18.1% | 17.8% | 17.8% | 17.2% | 15.9% - 14.6%
Miscellaneous Inorganic Wastes 1.5% 15% | - 1.5% | - 1.5% 15% |  1.5% 1.5% | . 1.5%
Total Other Wastes - | 38.1% | 30.8% | 28.1% | 25.9% | 26.4% | 25.4% | 24.0% | 22.8%
Total MSW Generated - % 100.0% | 100.0% | 100.0% | 100.0% | 100.0% 100.0% | 100.0% | 100.0%

* Generation before materials recovery or combustion. Does not iriclude constructlon & demolmon debns lndustnal process I
wastes, or certain other wastes. Details may not add to totals due to roundmg :

i Not estimated separately pnor to 1990. : . .

t Other than food products. - ’ L
Neg. = Less than 5,000 tons or 0.05 percent - Y
Source Franklin Associates, Ltd.
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Table 13

RECOVERY* OF PRODUCTS IN MUNICIPAL SOLID WASTE, 1960 TO 1994 ..
(WITH DETAIL ON DURABLE GOODS) - .
(In thousands of tons and percent-of generation of each product) .

.. Thousands of Tons '
Products S 1960 | 1970 | 3980 | 7990 | 1991 | 1992 | 1993 | 1994,
Durable Goods ‘ L > L ' :
Major Appliances o 10 50 | . 130 o910 | 1,180 | 1,470 | 1,840 ‘1,910
Small Appliances** Neg. Neg. Neg.  Neg. [ . Neg.
Furniture and Furnishings ' Neg. Neg. Neg. | ' Neg. Neg. Neg. | Neg. Neg.
Carmpets and Rugs*” v Neg ’ 10 10 10 10
Rubber Tires 330 250 ° 150 | 440 | . 450 | 470 | 440 560
Balteries, lead acid . _ Neg. 620 | 1,040 | 1,480 | 1,490 | -1,450 1,430 | - 1,680
Miscellaneous Durables ' 10| 20| . 40 120 150 210 260 310
Total Durable Goods L 350 940° 1,360 | .2,950 |- 3,280 3,610 3,980 4,420
Nondurable Goods 2,340 3,680 4,540 | ~ 8,700 | 10,420 11,040 10,970 12,330
(Detail in Table 16) 1 v : . o
Contalners and Packaging 2,870 3,350 8,490 | 17,040 | - 18,520 | 20,800 | 22,400 | 25,090
(Detail in Table 20) ‘ - , ’ ~ o
Total Product Wastest 5,560 | * 7,970 14,390 | 28,690 | 32,220 | 35,450 | -37,350 41‘,840
Other Wastes ‘ ' L
Food Wastes Neg. Neg: Neg.. Neg. | . Neg. Neg. Neg. 480
Yard Trimmings : Neg. Neg." Neg. 4,200 5,000 6,000 6,500 " 7,000
Miscellaneous Inorganic Wastes Neg. ‘Neg.’ Neg. Neg. Neg. " Neg. |- Neg; . Neg.
Total Other Wastes Neg. | ~Neg..| . Neg. | .4,200| 5,000, 6,000 [ 6,500 7,480
Total MSW Recovered - Weight . 5,560 7,970 14 390 32,800 | 37,220 | 41,450 43,850 | 49,320
. Percent of Generation of Each Product - R
Products 1960 | 1970 | 1980 | 1990 | 1991 | 1992 | 1993 | 1994 - ,
Durable Goods . L . o L . '
Major Appliances . 07% | 1.9% 4.6% | 32.2% | 38.1% | 45.7% | 53.6% | 56.7%
Small Appliances™ ' . : ' Neg. Neg. Neg. Neg. | = Neg.
Fumilure and Furnishings = - ‘| Neg.|° Neg. | * Neg.| = Neg. |  Neg. Neg. ‘Neg. Neg. |
Carpets and Rugs** -~ ‘ , SR 0.5% - 0.5% 0.5% | - 0.4%
Rubber Tires 29.5% 13.2% 55% | 12.2% 12.9% 13.0% 12.9% 15.2% a
Balteries, Lead-Acid Neg. | 75.6% 69.8% 98.0% 96.8% 94.8% 92.9% 93.7%
Miscellangous Durables . 0.2% 03% 1 05%| 1.0% 1.2% 1.6% 1.9% | . 2.9%
Total Durable Goods __ _ 3.7% 6.0% 6.5% 9.8% | 10.8% 11.7% 12.5% | 14.8%
Nondurable Goods ' - 13.3%:| 14.4% 12.6% 17.0% 20.8%.| 21.0% 20.2% 21.9%
(Datait in Table 16) ) o . ’ ’ S
Containers and Packaging 10.5% T7.7% 16.1% | 26.3% | 28.5% |. 30.6% | 31.7% | 33.5%
(Detail in Table 21) “ ‘ - S ; - . i
Total Product Wastest 1. 10.2% 9.4% 13.1% 19.7% | 22.2% 23.4% | - 23.8% 25.9%
Other Wastes B v : v -
Food Wastes Neg. Neg. -Neg. Neg. |  Neg.  Neg. Neg. 3.4%
Yard Trimmings . Neg. | - Neg. | ‘Ne'g. 12.0% 14.3% 17.1% 19.8% 22.9%
Miscellaneous Inorganic Wastes -Neg. "Neg. Neg. | = Neg. | . Neg. -Neg.’ Neg. Neg.
Total Other Wastes ' Neg. | Neg.| Neg | 82%| 97%| 11.7% | 18.1% | 15.7%
Total MSW Recovered - % L 6.3% 6.5% . 9.4% 16.7% | .18.9% | 20.4% | 21.2% 23.6%
* Recovery of postconsumer wastes; does notinclude convertmg/fabncatlon scrap - .
** Not estimated separately prior to 1990. . oo - .
+ Other than food products. : a oo - :
Neg. = Less than 5,000 tons or 0.05 percent.
Source: Franklin Associates, Ltd.
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Table 1 4

PRODUCTS DISCARDED' IN THE MUNICIPAL WASTE STREAM 1960 TO 1994
' (WITH DETAIL ON DURABLE GOODS) _ )
(In thousands of tons and percent of total discards) R

* Discards after materials and compdst recovery Donas not include. constructron & demolmon debrls, industrial process
" wastes, or certain other wastes. Detarls may not add lo totals due to roundmg

** Not estimated separately prior to 1990

1 Other than food products
Neg. = Less than 5,000 tons or 0.05

Source: Franklin Associates, Ltd.

'

percent

. L ’ ; "' Thousands of Tons | L »
Products 1960 . | 1970 | 1980 | 1990 | 1991 | .1992 | 1993 | 1994
Durable Goods s B e o
Major Appliances | 1,460 2620 2720 | -1,920| 1920 1,750 [ 1,590 | . 1,460
" Small Appliances** SRR Co . B20| . 530 590 | . 590 - 750
JFurniture and Furnishings Lol 250 3580 - 5740 | 7,370 | 7410 6680 | 7,020 7510
Carpets and Rugs** B C | 1,780 1,830 1,960 | 2,120 2,310
‘Rubber Tires L 790 | 1640 2,570 | 3170 | 3,080 | 3,140 | 2970 ] 3,130
Batteries, lead acid- “Neg: | - 20| 450 80| 50| - 80| 110 110
Miscellaneous Durables 4,650 6,790 8,000 | 12,330 | 12,430 | 13,140 | 13,460 | 10,240
" Total Durable Goods " . 9,060 14,830 | 19,570.| 27,000 | 27,220 | 27,340 | 27,860 | 25510°
Nondurable Goods 115,220 | . 21,810 | 31,460 | 42,530 [ 39,580 |- 41,430 | 43,260 | 44,080
~ {Detail in Table 17) S R EEETSRSN BT TR I - ,
Containers and P’ackagmg , 24,490 | 40,210 | 44,180 47,690 | 46,390 | . 47,230 | 48,370 | 49,880
(Detail in Table 22) SRR ERRICEN IR EER N Co
. ‘Total Product Wastesf - 48,760| 76,850 | 95210 | 117,310 | 113,190 | 116,000 | 119,490 | 119,470
|| Other Wastes : AU N T NS I
Food Wastes -, 12,200 | 12,800 | 13,000 | 13,200 | 13,410 | 13,500 | 13,760 | 13,590
“Yard Trimmings 20,000 | 23,200 | 27,500 | 30,800 | 30,000 | 29,000 | 26,300 | 23,600
Miscellaneous Inorganic Wastes . 1,800 1,780°| 2,250 .2‘,9‘00 - 2,950 - 3,000 3,060 | 3,100
_ Total Other Wastes .| 33500 | 37,780 | 42,750 | 46,900 |- 46,360 | 45,500 |. 43,110 | 40,290
_Total MSW Discarded - Weight. 82,260 | 114,630 | 137,960 | 164,210 159,550 | 161,500 | 162,600 { 159,760 |
' ’ ' C oL PercentofTotaI Discards - T
Products 1960 | 1970" | 1980 l 1990 ‘] 1991 | 1992 |- 1993 | ‘19984
Durable Goods N v s - -
‘Maijor Appliances' 18% | 2.3% 0% | _1’1.‘2% 1.2% |- 1.1% 1.0% | 0.9%
‘Small Appliances™ ., oo | 08% | - 038% |  04% | 04% | 05%.
-Fumniture and Furnishings . 26% 31% | . 42% |  -45% 46% |  4.1% 4.3% 4.7%
-Carpets and Rugs** - o ) o] 1% 1.1% 12%{  1.3%| .1.4%
“"Rubber Tires - 0% | 1.4% | 19% | 1.9% | 1.9% | 1.9% | 1.8% | 20%
" Batteties, Lead-Acid - : Neg. | 02% | 08% | 00%| 00%| 00%]| 0.1% 0.1%
Miscellaneous Durables . - 57% | 59%| 59% | 75%| 78%| 81%| 83%]| 64%
! Total Durable Goods. 11.0% | 12.9% | 14.2% | 165% | 17.1% | 16.9% | 17.1% | . 16.0%
Nondurable Goods 18.5% |. 19. 0%3 228% | 25.9% | 24.8%- 257% | 26.6% | 27.6%
+(Detail in Table 17) o  EEE R R I S
Containers and Packaging * - 29.8% | 35.1% |-.-82.0% | *29.0% | 29.1% | 29.2% | 29.7% | 31.2%
(Detail in Table 23) BRI SR I U o
Total Product Wastest 59.8% '67.;0% | 69.0% | 71.4% | 709% | 71.8% | 735% | .74.8%
Other Wastes . 1 . e R .
" Food Wastes - : 14.8% 112% '94% | 80% | 84% | 84% | 85%| 85%,
- Yard Trimmings - 243% | 202% | 19.9% | 18.8% | -18.8% | 18.0% | 16.2% | 14.8%
“Miscellaneous Inorganic Wastes‘ O 18% | 16% | 1.6% | 1.8% | 1.8% | - 1.9% 1.9% 1.9%
_' Total Other Wastes | 407% | 33.0% | 31.0% | 28.6% | 29.1% | 28.2% | 265% | 252%
_Total MSW Discarded - % HE 1000% 100.0% | 100.0% "100'0%, _100.0% ‘100 0% [ 100.0% 100.0%




Nondurable Googls

The Department of Commerce defines nondurable goods as t_hoée having
a lifetime of less than three years, and this definition was followed for this report
to the extent possible. - - :

Products made of paper and paperboard comprise the largest portion of
nondurable goods. Other nondurable products include paper and plastic plates, -
cups, and other disposable food service products; disposable diapers; clothing and
footwear; linens; and other miscellaneous products. (See Tables 15 through 17.)

Generation of nondurable goods in MSW was 56.4 million tons in 1994
(27.0 percent of total generation). Recovery of paper products in this category is'
quite significant, resulting in 12.3 million tons of nondurable goods recovered in
1994 (21.9 percent of nondurables generation). This means that 44.1 million tons
of nondurable goods were discarded in 1994 (27.6 percent of total MSW discards). =

Paper and Paperboard Products. Generation, recovery, and discards of

" paper and paperboard products in nondurable goods are summarized in Tables
15 through 17. A summary for 1994 was shown earlier in Table 4. Each of the -
paper and paperboard product categories in nondurable goods is discussed briefly
below. ' " ‘ :

o Newspapers are by far the largest single component of the nondurable
goods category, at 13.5 million tons generated in 1994 (6.5 percent of total
MSW). In 1994, 45.3 percent of newspapers generated were recovered for
recycling, leaving 7.4 million tons discarded (4.6 percent of total MSW
discarded). Estimates of newspaper generation are broken down into

* newsprint (the majority of the weight of newspapers) and the
groundwood” inserts (primarily advertising) that are a significant
portion of the total weight of newspapers. This breakdown is shown in
Table 4. S

Books aimounted to approximately 1.1 million tons, or 0.5 percent of
total MSW generation, in 1994. Recovery of books is not well -
documented, but it was estimated that approximately 220,000 tons of
books were recovered in 1994. Books are made of both groundwood and
chemical pulp. o S o

Magazines accounted for an estimated 2.2 million tons, or 1.0 percent of
total MSW generation, in 1994. Like books, recovery. of magazines is not

Groundwood papers, like newsprint, are made primarily from pulp preparedbya
mechanical process. The other major type of wood pulp is prepared by a chemical process.
The nature of the pulp (groundwood vs. chemical) affects the potential uses for the ‘
recovered paper. ' ' o




Well documented. It was estimated that 650,000 tons of magazines were . -
recovered in 1994. Magazmes are predominately made of coated ‘
groundwood, but some uncoated groundwood and chemical pulps are
,also used. ‘

Many different kmds of papers are generated in ofﬁces For this report
office-type paper estimates include the high grade papers such as copier .
_ paper, computer printout, stationery, etc. (6.8 million tons, or 3.2 percent
“of total MSW generation, in 1994). These papers are ‘almost entirely -
made of uncoated chemical pulp, although some amounts of ,
. groundwood are also used. It should be noted that some of these office-
type papers are generated at locations other than offices, including
homes’ "and institutions such as schools. Also, other Kinds of papers (e g., .
‘ newspapers, magazmes, and packaging) are generated in offices, but.are
~ accounted for in other categories. An estimated 2.9 m11110n tons of '
: offlce—type papers were recovered in 1994 -

‘ Telephone d1rector1es were. est1mated to generate 470 000 tons (O 2

percent of total MSW) in 1994. These directories are made of .
groundwood It was estimated that 50,000 tons of directories were .~
recovered in 1994. The Yellow Pages Publishers ‘Association (YPPA) has

_instituted a programs to ‘encourage recovery of directories and has = -

"begun to collect and publish data on generation and recovery. The 1993
and 1994 data in-this report are taken from YPPA data; therefore, there is
some ‘discontinuity with the data pubhshed for earher years, Wh1ch was
estlmated » :

. Third-class mail inc ludes catalogs and other d1rect bulk malhngs, these
amounted to 4.4 million tons, or 2:1 percent of MSW generat1on in.
1994. Both groundwood and.chiemical pulps are used in these mailings...
It was estimated that 610,000 tons were recovered in 1994. The U.S.
Postal Service is 1mplement1ng a program to increase recovery of bulk
mail in the future.

Other commerc1a1 prmtlng 1nc1udes a W1de range of paper items: .
brochures, reports, menus, invitations, .etc. Both groundwood and
chemical pulps are used in these varied items. Generation was g

estimated at 6.7 million tons, or 3.2 percent of MSW generat1on in 1994 -
- with recovery at 1. ] m11110n tons -

7

Tissue paper and towels 1nc1ude fac1a1 and samtary tissues and napklns,
~ but not bathroom tissue, which is nearly all diverted from MSW into
the wastewater treatment system. Tissue products amounted to 2.9 -

* million tons (1.4 percent of total MSW generation) in 1994. No |

, 31gn1f1cant recovery of tissue products was 1dent1f1ed




. Paper plates and cups include. paper plates, cups, bowls, and other food
service products used in homes, in commercial establishments like-
restaurants, and in institutional settings such as schools. Generation of
these products was estimated at 870,000 tons (0.4 percent of total MSW
generation) in 1994. No s1gn1f1cant recovery of these products was
1dent1f1ed .

e Other nonpackaging papers—including posters, photographic papers, ‘
cards and games, etc.—accounted for 4.5 million tons (2.1 percent of total
MSW generation) in 1994 No s1gn1f1cant recovery of these papers was
identified. - : . o

Overall, generation of paper and paperboard products in nondurable goods
was 43.5 million tons in 1994 (Table 4). While newspapers were recovered at the.
highest rate, other paper products, such as books, magazines, and office papers,
were also recovered for recycling, and the overall recovery rate for paper in
nondurables was 26.7 percent in 1994. Thus 31.9 m1lllon tons of paper in
nondurables were discarded in 1994. v R

Plastic Plates and Cups. This category 1nc1udes plastic plates, cups, glasses,
dishes and bowls, hinged containers, and other containers used in food service at
home, in restaurants and other commercial estabhshments, and in institutional
settings such as schools. These items are made of polystyrene resin. An estimated
440,000 tons of these products were generated in 1994, or 0.2 percent of total MSW
(see Table 15). An estimated 20,000 tons of these products 'were recovered for
recycling in 1994.

Disposable Diapers. This category includes estimates of both mfant d1apers

and adult incontinence products: Generation was estimated using data on sales

of the products along with information on average weights and composition. An
estimated 3.0 million tons of disposable diapers were generated in 1994, or 1.4
percent of total MSW generation. (This tonnage includes an adjustment for the

urine and feces contained within the discarded diapers.) The materials portion of

the diapers includes wood pulp, plastics (including the super-absorbent mater1als, o
now present in most diapers), and tissue paper. '

There has been some investigation of recycling/ compostmg of dlsposable
diapers, but no significant recovery was 1dent1f1ed for 1994. .

Clothing and Footwear. Generation of clothmg and footwear was
estimated to be 4.5 million tons in 1994 (2.1 percent of total MSW). Textiles, B
rubber, and leather are major materials components of this category, with some
plastics present as well. Generation estimates for these products are based on
sales data from the Department of Commerce along with data on average
weights for each type of product included. Adjustments are made for net imports
of these products based on Department of Commerce data. “




7

" The Council for Textlle Recycling reports on recovery of textiles for \
exports reprocessing, and reuse. Based on their data, it was estlmated that 550,000 -
. tons of textiles in clothing were recovered for export or recychng in 1994. (Reuse N
" is not counted as recychng and i is d1scussed ‘in Chapter 3 ) .

Towels, Sheets, and Plllowcases An est1mated 0.8 m11110n tons of toWels,
sheets, and pillowcases were generated in 1994. Generation was estimated using a:
methodology similar to that for clothing. An est1mated 130 OOO 'tons of these
textlles were recovered in 1994 :

‘ Other Mlscellaneous Nondurables Generat1on of other mlscellaneous

‘ nondurables ‘was estimated to be 3.4 million fons in 1994 (1.6 percent of MSW)

. The primary material component of miscellaneous nondurables is plastics;

' although some aluminum, rubber, and textiles are also present. Typical products

in miscellaneous niondurables include shower. curtains and other household -

1tems, dlsposable rned1ca1 supphes, novelty 1tems, and the 11ke ' o
Generat1on of plastlc products in mlscellaneous nondurables is taken from .

resin sales data published annually in Modern Plastics. Generation of other

materials in these nondurable products is estimated based on 1nformat1on in past

reports in th1s series. : : - o

60




Table 15

PRODUCTS GENERATED* IN THE MUNICIPAL WASTE STREAM, 1960 TO 1994
(WITH DETAIL ON NONDURABLE GOODS) :
(In thousands of tons and percent of total generation)

Thousands of Tons :
Products 1960 1970 1980 ", 1990 1991 1993 1994 -
Durable Goods 9,400 { 15,770 | 20,930 | 30,040 | 30,500 , 31,840 | 29,9307
(Detall in Table 12) i } )
Nondurable Goods ’ : . - R
Newspapers 7,110 9,510 11,050 | 13,430 | 12,480 12,680 12,940 | 13,540
Books and Magazines 1,920 | - 2,470 | 3,390 | - . !
Books* ' 970 - 870 930 1,070 1,140
Magazines™ : 2,830 2,200 2,370 2,240 2,160
Office Papers 1,520 , 4010 | 6410} 6,320} 6,660 | 6610| 6,760
Telephone Directories™ ‘ ‘ 610 630 | 680 | 480 470
Third Class Mali** - . 3,820 3,690 3,560 4,000| 4,400
Other Commercial Printing 1,260 3 3,110 4,460 4,710 5,500 8,500 | 6,740
Tissue Paper and Towels 1,090 ) 2,300 | 2,960 2,690 2,750 2,870 2,860
Paper Plates and Cups 270 - 630 650 | - 660 680 [ , 800 870
Plastic Plates and Cupst 190 320 300 3404 3850 440
Trash Bags** 780 770 840 890 910
Disposable Diapers Neg. 350 . 1,930 | 2,700 2,810 2,870 2,910 2,980
Other Nonpackaging Paper 2,700 3,630 4,230 3,840 3,800 | . 4,120 4,250 4,480
Clothing and Footwear 1,280 1,560 2,260 3,630 4,190 4,400 4,060 4,490
Towels, Sheets and Pillowcases™” ) . 620 810 710 750 770
Othar Miscellaneous Nondurables 410 690 2,900 3,200 3,070 3,380 .3,510 | - 3,400
Total Nondurable Goods 17,560 | 25,490 | 36,000 | 51,230 | 50,000 | 52,470.]1 54,230 56,410
Contalners and Packaging 27,360 | 43,560 | 52,670 | 64,730 { 64,910 | 68,030 | 70,770 | 74,970
(Delall in Table 18) . .
Total Product Wastest 54,320 | 84,820 | 109,600 | 146,000 | 145,410 | 151,450 |. 156,840 | 161,310
Other Wastes : 33,500 { 37,780 | 42,750 { 51,100 | 51,360 } 51,500 | 49,610 | 47,770
Total MSW Generated - Weight 87,820 | 122,600 | 152,350 | 197,100 | 196,770 | 202,950 206,450 | 209,080

. Percent of Total Generation ) .
Products 1960 1970 1980 1980 1991 1992 1993 1994
Durable Goods 10.7% 12.9% 13.7% 15.2% 15.5% 15.3% 15.4% | * 14.3%
(Detail in Table 12) :
Nondurable Goods , .
Newspapers , 81% | 7.8% 7:3% 6.8% 6.3%. 6.2% |- 6.3% 6.5%.
Bocks and Magazines 2.2% 2.0% | . 22% . . o ]
Books™ o . 05% | 04% | 05%| 05%| 05%
Magazines** - 1.4% 1.1% 1.2% A11% |- 1.0%
Office Papers . 1.7% 2.2% 2.6% | ' 3.3% 3.2% 3.3% 3.2% 3.2%
Telephone Directories™ ) X - 0.3% 0.3% 0.3% 0.2% 0.2%
Third Class Mail** : , ' 1.9% 1.9% 1.8% 1.9% 21%
Other Commercial Printing 1.4% 1.7% 2.0% 2.3% 2.4% 2.7% 3.1% 3.2%
Tissus Paper and Towels 1.2% 17% | 1.5% 1.5% 1.4% 1.4% 1.4% 1.4%
Paper Plates and Cups 0.3% 0.3% 0.4% 0.3% 0:3% 0.3% 0.4% |+ 0.4%
Plastic Plates and Cupst . 0.1% 0.2% 0.2% 02% | 02%" 0.2%
Trash Bags** ‘ C 0.4% | -04% |. 04% 0.4% | 04%
Disposable Diapers Neg. | 0.3% 1.3% 1.4% 1.4% 1.4% | 14% | 1.4%
Other Nonpackaging Paper 3.1% 3.0% 2.8% 1.9% 1.9% 2.0% 214% | - 214%
Clothing and Footwear 1.5% 13% ) 15% | 1.8% 2.1% 2.2% 2.0% 2.1 %,
Towels, Sheets and Pillowcases** ‘ 0.3% 0.4% 0.3% 0.4% 0.4%
Other Miscellaneous Nondurables 0.5% 0.6% || 1.9% 1.6% 1.6% 1.7% 17% |- 16%
Total Nondurables 20.0% | 20.8% | 236% | 26.0% | 254% | 259% | 26.3% | 27.0%
Contalners and Packaging ) 31.2% | 355% | 34.6% | 328% | 33.0% | 335% | 343% | 359%
(Detail in Table 19) : ' o : o
Total Product Wastesf - 61.9% |~ 69.2% 71.9% 74.1% 73.9% 74.6% 76.0% 77.2%
Other Wastes 38.1% 30.8% | 28.1% 25.9% 26.1% 254% |° 24.0%.| . 22.8%
Total MSW Generated - % 100.0% | 100.0% | 100.0% | 100.0% 100 0% | 100.0% | 100.0% 1 00 0%

* Generation belore materials recovery or combustion. Does not include construction & demolition debris, industrial
process wastes, or certain other wastes. Details may not add to totals dué to rounding. )

** Not estimated separately pnor to 1990.

=+ Not estimated separately prior to 1980.

£ Other than food products. |
Neg. = Less than 5,000 tons or 0.05 percent.
Source: Franklin Associates, Ltd.




Table 16 . o S
_ RECOVERY* OF PRODUCTS IN MUNICIPAL SOLID WASTE, 1960 TO 1994 .

(WITH DETAIL ON NONDURABLE GOODS)
(ln thousands of tons and percent of generation of each product)

) e ) N ) Thousands of Tons )
Products : . 1960 - | 1970 1980 1990 1991 1992 1993 1994 .
Durable Goods . . 350 |- 940 1,360 2,950 3,280 3,610 3,980 | 4,420

. (Detail in Table 13) : ) - :

- Nondurable Goods S ' . ' = S .

Newspapers B ) -1 1,820 2,250 3,020 /5,110 5,740 68,0001 5,670 6,130

. . Books and Magazmes _ - 90 . 260 280" , . . .
, v Books™* . - o c 100 120 | ~ 140 - 180 220 ) '
. Magazines*™ : : | 800 340, 380 + 450 650 ‘
+ Office Papers R ’ . 250 7101 870 1,700 2,270 | 2,440 |. 2,650 2,880
Telephone Directories™ 40 50 50 - 50 |- 50
Third Class Mail** : ‘ , 1. 200  340°. 350 440 |- 610
Other Commercial Printing 130 340 | + 350, 700 | 850 |. 1,000 900 1,090
Tissue Paper and Towels o Meg. { . Neg. Neg. | . Neg. Neg. | - Neg. |  Neg. Neg. L.
Paper Plates and Cups o Meg. | . Neg. Neg. . Neg. Neg. Neg. | = Meg. " Neg.
Plastic Plates and Cupst - ‘ Neg. |. 10 | 20(. 20 120 |. 7 20
‘Trash Bags* - ' i I I B Neg. Neg. . Neg. Neg. | . .Neg.
Disposable Diapers o . . o 1 Neg. Neg. Neg. Neg. Neg.
Other Nonpackaging Paper - 40 | 110-|  Neg. Neg. Neg. |  Neg. Neg. | . Neg. N
Clothing and Footwear™ - 10 10 20 | - 430 @ 560 | - 540 | 480 550
Towels, Sheets and Pillowcases™ . o : . 110 180 [ - 120 | . 180 | - 130
Other Miscellaneous Nondurables. - Neg. Neg. | . Neg.’ Neg. Neg. Neg. - Neg. Neg.
Total Nondurable Goods ) - 2,340 /| - 3,680 | 4,540 8,700 | 10,420 | 11,040 | 10,970 | 12,330
Containers-and Packaging . - - - 2,870 | 3,350 | 8,490’ 17,040 | 18,520 | 20,800 22,400\| 25,090
(Detail in Table 20) o N . ] . )
Total Product Wastes} -~ 5,560 7,970 | 14,390 28,690.| 32,220 | 35450 | 37,350 | 41,840
Other Wastes " Neg. Neg. Neg: 4,200 5,000.| 6,000 ‘6,500 7,480
Total MSW Recovered Welght - 5560 | 7,970 | 14,390 | 32,890 | 37,220 | 41,450 | 43850 | 49,320
. ) . Percent of Generation of Each Product .
, Products ' - i 1960 1970 1980 . | 1990 1991 1992 1993 1994 . _ ‘ -
Durable Goods . L 3.7% , 6.0% 6.5% | - 98% 10.8% 11.7% 12.5% 14.8% ’ T

" (Détail in Table 13) : ,
Nondurable Goods - . - - -
Newspapers ' 25.6% 23.7% 27.3% 38.0% |- 46.0% 47.3% 43.8% 45.3%

Books and Magaznnes o . 47% | 10.5% 8.3% . ‘ , o
- Books™* SR ' ‘ 103% | 138% | 15.1% | 16:8% | 19.3%
Magazines**. . : ) N - 10.6% 16.5% 16.0% 20.1% 30.1%
Office Papers 0 16.4% | - 26.8% | 21.7% 26.5% 35.9% 36.6_% . 40.1% 42.6%
. Telephone Directories™ S o | 66% | 7.9% | 74% | 104% | 10.6%
Third Class Mail** S ' - . .| 52% 9.2% 9.8% |  11.0% | 18.9%
Other Commegcial Printing - 10.3% | 16.0% | 11.3% 15,7% |--18.0% | 18.2% 13.8% | 16.2% . .
' Tissue Paper and Towels - Neg. . Neg. ~ | Neg. | Neg. Neg. Neg. Neg. Neg. | T o
Paper Plates and Cups - Neg. . Neg. |  Neg. -Neg. Neg. | Neg.: Neg. Neg. ; :
Plastic Plates and Cups-r . ' : Neg. 31% | 67% 59% | 57%|' 4.5%
Trash Bags** ‘ . . il ) Neg. .| Neg. Neg. .| Neg. Neg. .
Disposable Diapers - .. . S o Neg. | Neg. Neg. |- Neg. Neg.
Other Nonpackaging Paper 1.5% 3.0% | Neg. Neg. .| Neg. | Neg. Neg. | Neg.- o -
Clothing and Footwear Neg. Neg.” | Neg. 11.8% | 184% | 12.3% | 11.8% | 122% |’ -
Towels, Sheets and Pillowcases™ - ‘ 1 17.7% 16.0% 16.9% 17.3% | 16.9%
Other Miscellaneous Nondurables | Neg. | -Neg. Neg. Neg. Neg. Neg. Neg. Neg.
Total Nondurables 13.3% 14.4%: 12.6% 17.0% 20.8% 21.0% 20.2% 21.9% I
| Containers and Packaging 105% | 7.7% 16.1% | 26.3% | 28.5% 30.6%-| 31.7% | 33.5%
(Detail iri Table 21) . ‘ o ’ ' . IR B SR
Total Product Wastesf 10.2% 9.4% 131% | 19.7% 22.2% 23.4%.| 23.8% 25.9% ) : .
Other Wastes - Neg. Neg. | Neg. | 82% 9.7% | 11.7% | 1831% | 157%§ . .
Total MSW Recovered % 6.3% 6.5% |. 9.4% | 16.7% 18.9% 20.4% 21.2% 23.6% '

* Recovery of postconsumer wastes; does not include convemng/fabncahon serap. © . T

** Not estimated separately prior to 1990. . - oo - b E S
+ Not estimated separately prior to 1980. to T '
} Other than food products. |

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

Source: Franklin Associates, Ltd.




Table 17

PRODUCTS DISCARDED* IN THE MUNICIPAL WASTE STREAM, 1960 TO 1994
(WITH DETAIL ON NONDURABLE GOODS) '
(In thousands of tons and percent of total discards)

. Thousands of Tons. ) ‘

Products 1960 1970 1980 1890 1991 1992 1993 1994

Durable Goods 9,050 | 14,830 | 19,570 | 27,090 | 27,220 | 27,340 | 27,860 25,51 0
{Detail In Table 14) . : :

Nondurable Goods . . :
Newspapers - - 5,290 7,260 - 8,030 8,320 6,740 6,680.| - 7,270 7,410
Books and Magazines 1,830 |. 2,210 | 3,110 . : . 1 I
Books** ’ . 870° 750 | - 790 890 920
Magazines™* ' - - - 2,530 1,860 1,890 1,790 1,510
Office Papers 1,270 1,940 3,140 4,710 4,050 4,220 3,960 3,880
Telephone Directories™™ : , : 570 580 630 430 420
Third Class Mail** ' 3,620 3,350 | © 3,210 3,560 3,790
Other Commercial Printing 1,130 1,790 2,760 3,760 3,860 4,500 5,600 5,650
Tissue Paper and Towels 1,090 2,080 2,300 2,960 | 2,690 | 2,750 2,870 2,860
Paper Plates and Cups’ 270 420 630 | 650 .660 680 800 .870
Plastic Plates and Cupst - 190§ 310 -.280|. 320 330 420
Trash Bags™ - ' 780 770 | « 840 890 910
Disposable Diapers Neg. 350 1,930 2,700 2,810 |. 2,870 2,910 2,980
Other Nonpackaging Paper 2,660 3,520 4,230 3,840 3,800 | 4,120 | -4,250 4,480
Clothing and Footwear 1,270 1,550 2,240 . 3,200 3,630 |- 3,860 3,580 {. 3,940
Towels, Sheets and Pillowcases** . - 510 680 | = 590 620 | -640
Other Miscellaneous Nondurables 410 690 2,900 3,200 3,070 3,380 3,510 3,400
Total Nondurable Goods 15,220 | 21,810 31,460 | 42,530 | 39,580 | 41,430 | 43,260 | 44,080

Contalners and Packaging 24,490 | 40,210 | 44,180 | 47,690 | 46,390 | 47,230 | 48,370 | 49,880
(Datail in Table 22) ‘ ‘ _ .

Total Product Wastesf 48,760 | 76,850 | 95,210 | 117,310 § 113,190 | 116,000 | 119,490 | 119,470

Other Wastes 33,600 | 37,780 | 42,750 | 46,900 | 46,360 |- 45,500 { 43,110 | 40,290
Total MSW Discarded - Welght 82,260 | 114,630 | 137,960 | 164,210 { 159,550 | 161,500 | 162,600 | 159,760

Percent of Total Discards

Products - 1960 1970 1980 1990 1991 1992 1993 1994

Durable Goods 11.0% | 129% | 142% | 165% | 171% | 16.9% | 17.1% | 16.0%
(Detail in Table 14) : - . .

Nondurable Goods - ) ) :
Newspapers 6.4% 6.3% 58% [ 51% | 4.2% 41% 4.5% 4.6%
Books and Magazines : 2.2% 1.9% 2.3%: . 1 *
Books*™ : N 0.5% 0.5% 0.5% 0.5% 0.6%
Magazines** ) . - 15% 1.2% 1.2% 1.1% 0.9%
Office Papers 1.5% 1.7% 2.3% 2.9% 25% | .. 26% 2.4% 2.4%
Telephone Directories™* ‘ ‘ 0.3% 04% | 0.4% 0.3% ' 0.3%
Third Class Mail** 2.2% 21% 2.0% 2.2% 2.4%
Other Commercial Printing 1.4% 16% | 20% 23%.} 24% 2.8% . 3.4% 3.5%
Tissue Paper and Towels 1.3% 1.8% 1.7% 18% .| '1.7% 1.7% 1.8% |- 1.8%
Paper Plates and Cups ' 0.3% '0.4% 0.5% 0.4% 0.4% 04% | . 0.5% 0.5%
Plastic Plates and Cupst T 01% | , 0.2% 0.2% | . 0.2% 0.2% 0.3%
Trash Bags** - ) . 0.5% 0.5% 0.5% 0.5% 0.6%
Disposable Diapers . Neg. 0.3% 1.4% 1.6% 1.8% 1.8% 18% | 1.9%
Other Nonpackaging Paper 3.2% 3.1% 3.1% 2.3% 2.4% 26% {, 2.6% 2.8%
Clothing and Foolwear , 15% | 14% | 16%]| 19%| 23%|  24%| 22%| 25%
Towels, Sheets and Pillowcases** o 0.3% -0.4% 0.4% 0.4% -0.4%
Other Miscsllaneous Nondurables 0.5% 0.8% 35% | 1.9% 1.9% 21% | 2.2% 21%
Total Nondurables 185% | 19.0% | 228% | 259% | 24.8% | 257% | 26.6% |- 27.6%

Containers and Packaging 29.8% | 35.1% | 320% | 29.0% | 29.1% | 29.2% | '29.7% | 31.2%
{Detail in Table 23) ) : : : .

Total Product Wastes¥ ! 59.3% 67.0% 69.0% 71.4% 70.9% 71.8% - 73.5% 74.8%

Other Wastes 40.7% 33.0% | 31.0% 28.6% 29.1% 28.2%. | 26.5% ] 25.2%
Total MSW Discarded - % 100.0% [ 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

* Discards after materials and compost recovery. Does not include construction & demolition debris, industrial process
process wastes, or certain other wastes. Details may not add to totals due to roundmg
** Not estimated separately prior to 1990. .
¥ Not estimated separately prior to 1980.
¥ Other than food products.
Nog. = Less than 5,000 tons or 0.05 percent.
Source: Franklin Associates, Ltd.
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o Contalners and I’ackaglng

: Contalners and packaglng make up a ma]or portlon of MSW, amountlng '
- 1675.0 million tons of generation in 1994 (35.9 percent of total generation).

Generation, recovery, and discards of containers and packagmg are shown in
deta11 in Tables 18 through 23 : . A :

There is substant1al recovery of many conta1ner and packaglng products,
' espec1a11y corrugated containers. In 1994, 33.5 percent of containers and packaging
generated was recovered for recycling. Because of this recovery, contalners and
‘ packagmg comprlsed 31 2 percent of total MSW d1scards in 1994 '

Contalners and packag ing in. MSW are made of several materlals paper |
and paperboard, glass, ferrous metals; aluminum, plastlcs, wood, and small
amounts of other materlals ‘Each materlals category is dlscussed separately

,below ' . : : .

_ Glass Contamers Glass containers include beer and. soft drlnk bottles, wine
and liquor bottles, and bottles and jars. for food cosmetics, and other products.
Generation of glass containers'is estimated using Department of Commerce data.-

- Adjustments are made for imports and exports of both empty glass contalners ‘
and conta1ners holdlng products, e. g 1mported beer. :

Generatlon of these glass containers was 12 1 mﬂhon tons in 1994 or 5. 8
percent of MSW generation (Tables 18 and 19). Th1s is a decrease in generatlon \
. compared to 1993 o o = : : '
The Glass Packaglng Instltute (GPI) reports a recovery rate for glass

' containers, but includes reuse of refillable bottles in the figure. Since, refilling is -
defined as reuse rather than recycling in this report, the refilled bottles are not
counted as recovery here. An estimated 3.1 million tons of glass containers were '
recovered for recychng in 1994, or 25.8 percent of generatlon After recovery for.
recycling, glass container discards were 9. 0 miillion tons in 1994, or 5 6 percent of

v ;total MSW dlscards

. Steel Contalners and I’ackaglng Steel beer and soft drink cans, food and
other cans, and other. steel packaging (e.g., strapping), totaled 3.1 million tons in

1994 (1.5 percent of total generation), with most of that amount being “tin” cans

-~ for.food (Tables-18 and 19).. Generation estimates are based on data supplied by
the Steel Recycling Institute (SRI), the American fron and Steel Institute (AISI), - -
and the Can Manufacturers Institute (CMI). Generat1on estimates include =
adjustments for imports and exports. Generation of steel containers and B
packaging had been dec11n1ng in the 19703 and 1980s, but has been 1ncreas1ng in
recent years. . -

— -~
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Recovery data for steel containers and packaging were provided by the
Steel Recycling Institute. An estimated 1.6 million tons of steel packaging were -
recovered in 1994, or 51.4 percent of generation. The SRI estimates include both
recovery from residential sources and magnetic separation of steel cans at waste-
to-energy facilities. | S e

Aluminum Containers and Packaging. Aluminum containers and
packaging include beer and soft drink cans, other cans, and foil and closures.
Aluminum can generation is estimated based on data from the Can }
Manufacturers Institute and -the Aluminum Association, while data on other
alumihum packaging is based on Department of Commerce data. Total v
aluminum container and packaging generation in 1994 was 2.1 million tons, or
1.0 percent of total MSW generation. ' - '

Aluminum can recovery data comes from the Aluminum Association.
Aluminum beer and soft drink cans were recovered at an estimated 65.5 percent
rate in 1994. Recovery of all aluminum packaging was estimated to be 51.4
percent of total generation in 1994. After recovery for recycling, 940,000 tons of
aluminum packaging were discarded in 1994. This represented 0.6 percent of
MSW discards. ; .

Paper and Paperboard Containers and Packaging. Corrugated boxes are the
largest single product category of MSW at 28.4 million tons generated, or 13.6
percent of total generation, in 1994. Corrugated boxes also represent the largest
single category of product recovery, at 15.7 million tons of recovery in 1994 (55.3
percent of boxes generated were recovered). After recovery, 12.7 million tons of .
ccorrugated boxes were discarded, or 8.0 percent of MSW discards in 1994.

Other paper and paperboard packaging in MSW includes milk cartons,
folding boxes (e.g., cereal boxes, frozen food boxes, some department store boxes),
bags and sacks, wrapping papers, and other paper and paperboard packaging. -
Overall, paper and paperboard containers and packaging totaled 37.8 million tons
of MSW generation in 1994, or 18.0 percent of total generation.

While recovery of corrugated boxes is by far the largest component of
paper packaging recovery, smaller amounts of other paper packaging products
are recovered (estimated at 1.4 million tons in 1994). The overall recovery rate
for paper and paperboard packaging in 1994 was 45.2 percent. Recovery of other
paper packaging like folding boxes and sacks is mostly in the form of mixed

papers.

Plastic Containers and Packaging. Many different plastic resins are used to
make a variety of packaging products. Some of these include polyethylene .
terephthalate (PET) soft drink bottles—some with high-density polyethylene
(HDPE) base cups, HDPE milk jugs, film products (including bags and sacks)
made of low-density polyethylene (LDPE and LLDPE), and ¢ontainers and other"
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packagmg (1nclud1ng coatmgs, closures, etc.) made of polyvmyl chlor1de, o
polystyrene, polypropylene, clnd other resins. ’

Estimates of generatlon of plastlc contamers and packagmg are based on
‘data on resin sales by end use published annually by Modern Plastics; a trade

publication: Ad]ustments are made for 1mports and exports based on Department o

of Commerce data )

Plastlc containers and packaging have exhibited rapid growth in MSW )
with generat1on increasing from 120,000 tons'in 1960 (0.1 percent of generation)
to 9.5 million tons in 1994 (4.5 percent of generatron) (Note: plastic packaging as -

~ a category in this report does not include single-service plates and cups ‘and trash
" bags, which are classrfled as nondurable goods.)

Est1mates of recovery of plastic products are based on data publlshed ‘
‘annually by the American Plastics Council. Plastic soft drink bottles and base cups -
“were estimated to have been recovered at a 50.0 percent rate in 1994. Recovery of
- plastic milk and water bottles was estimated to have been 29.8 percent of
generation. Overall, recovery of plastic containers and packaging was éstimated

tobe 7.5 percent in 1994. Discards of plastic containers and packaging were thus. o

8.8 million tons in 1994, or 5.5 percent of total discards. (As explained earlier in-
this chapter, the basis for reporting plast1cs recovery has been changed to be more
consistent with the basis for other materlals )

'Wood Packaglng Wood packagmg includes Wood crates and pallets
(mostly pallets). Data on production of wood packaglng (in units) is obtained

- ~ from the Wooden Pallet and Container Association, and converted to weight-

using converting factors for wood. In 1994, 10.2 million tons of wood packagmg
were estimated to have been generated Wood packagmg was thus 4.9 percent of
‘total generation in 1994. . :

There is 1ncreas1ng recovery of Wood pallets, mostly by ch1pp1ng to make
products like mulch. The Wooden Pallet and Container Association provides .
- data on recovery of wood: pallets It was estimated that 1.4 million tons of wood

were recovered in this manner in 1994, or 14.0 percent of generation. This left 8.8 -

- million tons drscarded in 1994, or 5.5 percent of total MSW drscards

There is considerable reuse of wood pallets. Reuse was not counted as -

" recycling in this chapter, but is accounted for when calculating wood pallet ‘
generat1on Reuse of pallets is drscussed further in the section on source

. reduction in Chapter 3. | S

Other Packaging. Est1mates are e included for some other mlscellaneous '
packaging such as bags made of textiles, small amounts of leather, and the like.
- These latter quantities are not well documented, but were: estimated to amount
© to 180, OOO tons generated in 1994. - -~ .. - s T
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Table 18

PRODUCTS GENERATED* IN THE MUNICIPAL WASTE STREAM, 1960 TO 1994
(WITH DETAIL ON CONTAINERS AND PACKAGING) . :
(In thousands of tons) - -

Thousands of Tons »
Products 1960 ‘1970 | 1980 1990 1991 1992 | 1993 1994
Durable Goods 9,400 15,770 | 20,930 30,040 | 30,500 30.950 31,840 | 29,930
(Detail in Table 12) , ) ot o
Nondurable Goods 17,660 { 25,490 | 36,000 51,230 | 50,000 | 52,470 | 54,230 |- 56,410
(Detali in Table 15) : .
Contalners and Packaging : » L
Glass Packaging o ' )
Beer and Soft Drink Bottles 1,400 5,580 6,740 5,640 | 5,270 5,480 | .5,480 5,250
Wine and Liquor Bottles . 1,080 1,900 2,450 2,030 1,810 1,930 1,960 1,820
Food and Other Bottles & Jars 3,710 4,440 4,780 4,160 4,110 4,350 | 4,830 | * .5,000
Total Glass Packaging 6,190 11,920 | 13,970 11,830 { 11,190 | 11,760 .| 12,270 12,070
Steel Packaging ’ . 4 :
Beer and Soft Drink Cans v 640 1,570 (© 520} 150 90|  804}.. 70| 10
Food and Other Cans 3,760 3,540 | . 2,850 2,540 2,990 2,730 2,710 2,920 .
Other Steel Packaging 260 270 240 | 200 190 | © 170 210 180
Total Steel Packaging 4,660 5,380 3,610 2,890 3,270 2,980 | .2,990.| 3,110
. Aluminum Packaging L o] .
Beer and Soft Drink Cans Neg. | = 100 850 1,550 1,580 1,580 1,610 1,710 |
Other Cans ) Neg. 60 40 120 .30 30 40. . 40 ‘
Foll and Closures 170 410 380 | = 330 -.320 330 330, 340
Total Aluminum Packaging 170" 570} 1,270 1,900 1,930 | 1,940 |. 1,980 2,090
Paper & Paperboard Pkg : ' ' B o
Corrugated Boxes 7,330 | 12,750 | 17,080 24,010 | 24,100 |- 25,400 | 26,650 | 28,420
Milk Cartons** ‘ : . 790 | - 500 © 500 480 470 520
Folding Cartons*” ) 3,820 4,300 , 4,600 | . 4,590 4,880 5,140
Other Paperboard Packaging 3,840 | 4,830 230 . 290 270 | - 280 300 | . 300
Bags and Sacks** ‘ 3,380 2,440 2,280 . 2,320 2,180'| 2,240
Wrapping Papers** 200 o} - 80 80 . 90 20
Other Paper Packaging 2,940 3,810 850 1,020 1,050 1,120 1,040. 1,110
Total Paper & Board Pkg 14,110 | 21,390 | 26,350.] 32,670 | 32,880 | 34,270 35,610 37,820
Plastics Packaging ‘ . ' '
Soft Drink Bottles** 3 N : 260 430 450 510- 560 640
Milk Bottles** ’ ’ 230 530 490 | . 510 550 570
Other Containers 60 910 890 1,780 1,840 1,980 2,050 2,060
Bags and Sacks** - . -390 940 930 - 970 1,050 1,590
Wraps** 840 1,530 |- 1,700 1,820 | . 1,820 2,080
Other Plastics Packaging 60 1,180 | ~ 790 2,200 2,180 2,320 | 2,390 | 2,550
Total Plastics Packaging 120 2,090 3,400 7,410 7,590 8,110 8,420. 9,490
Wood Packaging 2,000 2,080 3,940 7,880 7,900 8,810 9,340 10,210
Other Misc. Packaging 110 130 130 150 150 " 160 160 | 180
Total Containers & Pkg 27,360 | 43,560 | 52,670 | 64,730 | 64,910 | 68,030 | 70,770 | 74,970
Total Product Wastest 54,320 | 84,820 | 109,600 | 146,000 | 145,410 | 151,450 | 156,840 | 161,310
Other Wastes , ’ ) '
Food Wasles . 12,200 | 12,800 | 13,000 13,200.| 13,410 | 13,500 13,760 14,070
Yard Trimmings 20,000 | 23,200 | 27,500 35,000 | 35,000 35,000.] '32,800 | 30,’600
Miscellaneous Inorganic Wastes 1,300 1,780 | 2,250 2,900 2,950 3,000 | 3,050 3,100
Total Other Wastes : 33,500 | 37,780 | 42,750 | 51,100 | 51,360 51,500 49,610 47,770
Total MSW Generated - Weight 87,820 | 122,600 | 152,350 | 197,100 | 196,770 | 202,950 } 206,450 | 209,080

* Generation before materials recovery or combustion.
Delails may not add to totals due to rounding.
** Not estimated separately prior to 1980.
4 Other than food products.
Neg. = Less than 5,000 tons or 0.05 percent.
Source: Franklin Associates, Ltd.
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v . Table 19
~ PRODUCTS GENERATED* IN THE MUNICIPAL WASTE STREAM, 1960 TO 1994'

(WITH DETAIL ON CONTAINERS AND PACKAGING)
(In percent of total generatlon)

: . Percent of Total Generation S

"Products ‘ 1960 | 1970 | 1980 | .1990 1991 - | 1992 | 1993 | 1994

Durable Goods ) 10.7% 12.9% | 13.7% 15.2% '15.5%. 15.3% 15.4% 14.3%

(Detail in Table 12) o S N S B

‘Nondurable Goods - . 20.0% | 20:8% | 23.6% | 26.0%.| -25.4% | 25.9% | 26.3% | 27.0% || -

(Detail in Table 15) ' : : ) L . R |

Containers and Packaging - L , . .

Glass Packaging o , ) - : , : | S . o
Beer and Soft Drink Bottles ' 16% |  4.6% 4.4% | 2.9% 2.7%- 2.7% 27% | 25%
Wine and Liquor Bottles . 1.2% 1.5% 1.6% 1.0% | 09% | 1.0%{ .09% | 09% '
Food and Other Bottles & Jars .. 42% 3.6% 31% |° 24% 21% | . 21% | 2.3% 2.4%
. Total Glass Packaging o C70% | 97% | 92% 60% | 57%|. 58%| 59%| 58%
Steel Packaging. S - : o - , ' S
Beer and Soft Drink Cans | 07% | 1.3% 03% | 0.1% | ~Neg.. Neg. | = Neg. | = Neg.
Food and Other Cans C 43% | 29% | 1.9%| 13% | 15% | 13%] 13%| 1.4%
Other Steel Packaging : 0.3% 0.2% 02% | 0.1% 0.1% | 0.1% 0.1% | - 0.1% |
* Total Steel Packaging o -53% . 44% | ‘24% | 15% | -17%} .1.5% 1.4% | 1.5%
Aluminum Packaging : : ' , ' B o “ ‘, R .
‘ Beer and Soft Drink Cans o Neg. 01%| 06%| 08%| 08%| 08%| 08%| 08%| . '
Other Cans o S Neg. "Neg. | - Neg.|° Neg. | 'Neg. Neg. [ = Neg. ~ Neg, : :
Foil and Closures ' C0.2% 03% ] 02% 02% | 02% | 02% |- 02% 0.2%
" Total Aluminum Packaging 1 02% 0.5% 0.8% 1.0% 1.0% 1.0% 1.0% 1.0%
Paper & Paperboard Pkg - * - | N - C : I S

Corrugated Boxes | T 83% | 104% | 112% | 122% | 122% | 125% | 12.9% |. 13.6%

" Milk Cartons** - o o 05% | .0.3% | . 0.3% 02% | 02%|. 0.2%

Folding Cartons™ . ] 25% | 22% 23% |  23% | 24%|. 25%

Other Paperboard Packaglng 4.4% 3.9% 0.2% 0.1% 0.1% |. 01% | 0.1% 0.1% .

- Bags and Sacks** : . 2:2% 12% | 12% | 1.1% 11%. 11% || .

Wrapping Papers*™ ~ - . ' - 01% |- 01% 0.0% 0.0% |- 00%|  00%| -

Other Paper Packaging : 83% | 31% | :06% | 05% 0.5% - 0.6% 0.5% 0.5% o .
* Total Paper & Board Pkg - 16.1% | 17.4% | 17.3% | .16.6% | 16.7% | 16.9% | 172% | 181% | - .
Plastics Packaging , R : o o , N g

Soft Drink Bottles** - I iR ' 0.2% 0.2% " 0.2% 0.3% 0.3% 0.3%

Milk Bottles™ ' R ] 0.2% 0.3% | .0.2% 0.3% 0.3% 7 0:3%

- Other Containers -~ 01% | 07% | 06% | 09% | 09%| 10%.[ 10% | 1.0%

Bags and Sacks**- S S 0.3% 05% | ~05% | 05% 0.5% | 0.8%

Wraps™ ’ - ‘ ) : 0.6% | 0.8% 0.9% 0.9% | 0.9%: 1.0%

Other Plastics Packaglng oo 1. 0% 10% | - 05% | 1.1% 1.1% 1.1%" 12% | 1.2%

- Total Plastics Packagmg 0.1% 17% | 22% |  3.8% 3.9% 4.0% | " 4.1% 4.5%

" Wood Packaging : : 2.3% 17% | 2.6% 4.0% |  4.0% 43% [ 45% |  4.9% .
“Other Misc. Packaging _ 1 01% 0.1% 0.1% 0.1% |  01% | . 0.1% 01% | 01% (. ... -~
Total Containers & Pkg 31.2% | 35.5% | 34.6% | 32.8% | '33.0% | 33 5% |- 34.3% | -359% | - .
Total Product Wastes?t 1 61.9% 69.2% | 71.9% 74.1% 73.9% 74.6% 76.0% | 77.2% ||

Other Wastes - : - ' | .

Food Wastes - |, 18.9% | 10.4% 85% | . 6.7% 6.8% | 6.7% - 86.7% |  6.7%
Yard Trimmings ‘ . 1 22.8% 18.9% 18.1% 17.8% | 17.8% | 17.2% | "15.9% | '14.6%
Miscellaneous Inorganic Wastes ‘ 1.5% 1.5% 1.5% 15% | 1.5% 1.5% 1.5% 1.5% if
Total Other Wastes ) R 38.1% 30.8% | 28.1% 25.9% 26.1% 25.4% 24.0% 22.8%
Total MSW Generated - % 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

* Generatlon before materials recovery or combusuon.
Details may not add to totals due to rounding. ) ) ) . ]
** Not estimated separately prior to 1980. . S R . : Coes
1 Other than food products. ' ' e ) : o
Neg. = Less than 5,000 tons or 0. 05 percent. : i } .
' . -Source: Franklin Associates, Ltd. o o < : s e o oo
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Table 20

RECOVERY* OF PRODUCTS IN MUNICIPAL SOLID WASTE, 1960 TO 1994
(WITH DETAIL ON CONTAINERS AND PACKAGING)
(In thousands of tons) -

’ Thousands of Tons . ‘ '
Products ' 1960 1970 1980 - 1990 1991 1992 1993 | 1994
Durable Goods 350 940 1,360 2,950 3,280 3,610 | - 3,980 4,420
(Detail in Table 13) ' - ] ;
Nondurable Goods 2,340 3,680 4,540 8,700 10,420 § 11,040 | 10,970 | 12,330
(Detail in Table 16) L : : ’ .
Containers and Packaging
Glass Packaging . . .
Beer and Soft Drink Bottles 80 140 |- - 730 1,890 1,360 1,530 1,600 1,650
Wine and Liquor Bottles 10 1014 20 210 380 430 450 470
Food and Other Bottles & Jars Neg. Neg. Neg. 520 |. 820 - 930 - 960 990
Total Glass Packaging : 100 150 759 2,620 2,560 2,890 3,010 3,110
Steel Packaging : o : , -
Beer and Soft Drink Cans 10 20 50 40 40 © 40 " 40 | Neg.
Food and Other Cans 20 60 150 | - 590 930 | 1 ,000 1,300 1,650
Other Steel Packaging Neg. Neg.* Neg. | = 60 50 50 50 | - 50
Total Steel Packaging 30 T 80 200 690 1,020 1,180 | . 1,390 1,600
Aluminum Packaging o . S :
Beer and Soft Drink Cans Neg. 10 - 310 990 980 1,080 1,010 . 1,120
Other Cans Neg. Neg. Neg. Neg. ‘Neg. Neg. Neg. Neg.
Foil and Closures Neg. Neg. Neg. 20 0 20 30 30 - 30
Total Aluminum Pkg Neg. 10 310 1,010 1,010 1,110 1,040 1,150
Paper & Paperboard Pkg , . ' . : ‘
Corrugated Boxes 2,520 2,760 6,390 11,530 12,110 | 18,310 | 13,970 | 15,710
Mitk Cartons** ' Neg. Neg. | Neg. | Neg. Neg. “Neg.
Folding Cartons** ' ‘ : Neg. 340 450 460 770 ' 960
Other Paperboard Packaging ' 520 Neg. | - Neg. |  Neg. Neg. | ' Neg.
Bags and Sacks™ ‘ ‘ Neg. 200 250 340 400 - 420
Wrapping Papers** : Neg. Neg. Neg. Neg. Neg. Neg.
Other Paper Packaging 220 350 310 Neg. Neg. | - Neg. | ~ Neg. Neg.
Total Paper & Board Pkg ) 2,740 3,110 7,220 12,070 12,810 14,110 15,140 | 17,090
Plastics Packaging ’ . ’ S
Soft Drink Bottles™* ‘ 10 140 160 [ 210 230 320
Milk Bottles** ~ Neg. - 20 70 110 130 170 .
Other Containers Neg. "Neg. Neg. 20| 70 80 ' 90 140
Bags and Sacks™ Neg. 30 10 . 20 20 40
Wraps** Neg. 30 10 .20 . 30 -30
Other Plastics Packaging Neg. Neg. | Neg. { . 20} 10 10. 10 10
Total Plastics Packaging Neg. Neg. | - 10 260 330 450 510 710
Wood Packaging Neg. Neg. Neg. ‘390 790.| 1,060 | 1,310 1,430
Other Misc. Packaging Neg. Neg. ‘Neg. Neg. Neg. Neg. |° Neg. |  Neg.
Total Containers & Pkg 2,870 3,350 8,490 17,040 18,520 20,800 22,400 25,090
’ Total Product Wastest 5560 | . 7970 | 14,390 | 28,690 32,220 | 35,450 | 37,350 | 41,840
Other Wastes ) ‘ "
Food Wastes . Neg. Neg. Neg. | Neg. Neg. Neg. Neg. 480
Yard Trimmings Neg. |© Neg. Neg. 4,200 5,000 6,000 6,500 7,000
Miscellaneous Inorganic Wastes. Neg. Neg. Neg. Neg. Neg. Neg. Neg. |~ Neg.’
Total Other Wastes Neg. Neg. Neg. 4,200 5,000 6,000 6,500 7,480
Total MSW Recovered - Weight 5,560 7,970 14,390 |. 32,890 37,220‘ 41,450 | 43,850 | 49,320 || '

* Recovery of postconsumer wastes; does not include converting/fabrication scrap. )
** Not estimated separately prior to 1980. . ' ' - T
+ Other than food products. ‘ ] ' '
Detalls may not add to totals due to rounding.”
Nag. = Less than 5,000 tons or 0.05 percent.
Source: Franklin Associates, Ltd.
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. Table 21

RECOVERY* OF PRODUCTS IN MUNICIPAL SOLID WASTE, 1960 TO 1994 ' ' E D
(WITH DETAIL ON CONTAINERS AND PACKAGING) ’ ’ o
(In percent of generatlon of each product)

. ) - - Percent of Generation of Each Produci o )
Products .. . 4 1960 | 1970 1980 - | 1990 1991 1992 1993 | 1994
.Durable Goods : . 8.7% 6.0% . 6.5% 9.8% | 10.8% 11.7% 12.5% 14.8%
(Detail in Table 13) * : ' B B , ' | .
Nondurable Goods ‘ . © 13.3% 14.4% 12.6% | 17.0% | 20.8% | 21.0% 20.2% | 21.9%
.. "(Detail in Table.186) _ E N R L
Containers and Packaging 5 ) L : - ‘ . - ‘ ;

Glass Packaging e R I ' o :
Beer and ‘Soft Drink Bottles o 6.4% |  25% |' 10.8% | 33.5% | 258% | 27.9% | 29.2% | 81.4%
Wine and 1 Liquor Botiles " ' Meg. Neg.'| Neg. | 10.3% 21.0% 22.3% 23.0% 25.8%
Food and Other Bottles & Jars - " Meg. | - Neg. : Neg. 12.5% 20.0% | 21.4% 19.9%-| 19.8%
Total Glass Packaglng - 16% | 13% | 54% | 221% | 22.9% | 24.6% | 24.5% |- 25.8%

Steel Packaging , : ‘ - L ) | _

" Beer and Soft Drink Cans S| 1% | 1.8% | 96% | 267% | 44.4% | 50.0% | 57.1% Neg.

" Food and Other Cans ' -Neg. 17% |. 5.3% | 23.2% | 311% | 39.9% | 48.0% | 53.1%
Other Steel Packaging - . - Neg. Neg. Neg. [ 30.0% | 26.3% | 29.4% | 23.8% | 27.8%
Total Steel Packaging - ] Meg.. | : "1.5% 55%.| 23.9% | 31.2% 39.6% 46.5%.| 51.4%

Aluminum Packaging - . _ i f _ ‘ - i ' : 2

 Beer and Soft Drink Cans C Meg. | 10.0% | 36:5% | 63.9% | 62.7% | 68.4%.| 627% | 65.5%

¢ QOther Cans - , v -~ MNeg.’|  Neg. Neg. Neg. Neg.’ Neg. Neg. | © Neg. ||

Foil and Closures - ) " Meg. Neg. _Neg. | 6.1% 6.3% | ~9.1% 91% |- 8.8%
Total AluminumPkg = = Neg. | = 1.8% | 24.4% | 53.2% | 52.3% | 57.2% | 52.5% 55.0%
Paper & Paperboard Pkg o i S ’ . o ) . "

< Corrugated Boxes . ©344% | 21.6% | 37.4% | 48.0% | 50.2% | 52.4% | 524% | 55.3%

‘Milk Cartons** - . ] 7 Neg. Neg. - Neg. Neg. | Neg. | .Neg.

_ Folding Cartons** . - R R | Neg. | - Neg. 9.8% | 10.0% | 15.8% | 18.7%

" -Other Paperboard Packagmg Meg. Neg. |- Negd. |- "Neg. Neg. Neg. Neg. Neg.

Bags and Sacks** C : ' " Neg. | - Neg. 11.0% 14.7% 18.3% 18.8%
Wrapping Papers** : e 1 Neg..| Neg. Neg. |* Neg. _Neg. { . Neg.
. Other Paper Packaging o 7.5% 9.2% 1. 36.5% Neg. Neg. - Neg. Neg. |~ Neg.
. Total Paper & Board Pkg- = = 19.4% | 14.5% | 274% | 36.9% | '39.0% | 412% | 425% | 45.2%

Plastics Packaging o o . S :

Soft Drink Bottles** o : ' 8.8% | 3286% | 356% | 41.2% | 41.1% 50.0%

" Milk Bottles™ "~ - . : Neg. |- 3.8% 14.3% | 21.6% | 23.6% | 29.8% E
Other Containers Meg. Neg. [ Neg.| 1.1% 3.8% 4.0% | 4.4% 6.8% | .
Bags and Sacks** . ' * Neg. 3.2% 1.1% 21% 1.9% 2.5% o

- Wraps** ‘ Neg. | . 2.0%, 0.6% 11% | - 1.6% 1.4% o
" Other Plastics Packagmg _ | - Neg. Neg. Neg. 0.9% 0.5% 0.4% 0.4% 0.4% ‘ 5

. Total Plastics Packagmg o - Meg. | Neg.’ Neg. 3.5% 4.3% 55% | 6.1% 7.5% -
" Wood Packaging : : Neg. - Neg. Neg. 4.9% 10.0% 12.0% | 14.0% 14.0%

Other Misc, Packaw ) Meg. Neg. |.  Neg. Neg. Neg. Neg. |- Neg. | = Neg.

Total Containers & Pkg 10.5% 7.7% 16.1% | 26.3% | 28.5% | 30.6% 31.7% | .33.5% || -

Total Product Wastes} . 10.2% 9.4% |- 13.1% | " 19.7% | 222% | 284% | 23.8% | 25.9% |

Other Wastes o : ) ‘ I : : .

Food Wastes o ’ . MNeg. | © Neg. Neg. Neg. - Neg. Neg. ‘Neg. 8.4%

Yard Trimmings ~ ~ k Meg. | ©~ Neg. Neg. 12.0% 14.3% |- 17.1% | 19.8% .22.9%

Miscellaneous Inorgamc Wastes : Meg. | Neg. Neg. Neg. { ©= Neg. . Neg. Neg. | -Negd.:||:

Total Other Wastes ; ‘Neg. - Neg. Neg. 82% | - 9.7% | 11.7% 13.1% 15.7% ||

Total MSW Recovered - % . 6.3% 6.5% 9.4% | 16.7% | -18.9% | 20.4% 21.2% .| 23.6%

’

* Recovery of postconsumer wastes does not include convertlng/fabrlcatlon scrap o s ' ) R -
** Not estimated separately prior to 1980. - ' v ' ; ‘
1 Other than food products -
Details may not add to totals due to roundmg
Neg. = Less than 5,000 tons of 0.05 percent.

Source: Franklin Associates, Ltd.
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Table 22

PRODUCTS DISCARDED* IN THE MUNICIPAL WASTE STREAM, 1960 TO 1994
(WITH DETAIL ON CONTAINERS AND PACKAGING) .-
(In thousands of tons)

Thousands of Tons o .
Products ) . 1960 1970 1980 1990 1991 1992 1993 1994
Durable Goods 9,050 14,830 19,570 | 27,090 | 27,220 27,340 | 27,860°}" 25,510 .
(Detail in Table 14) B N . .
Nondurable Goods ' 15,220 | 21,810 | 31,460 | 42,530 | 39;580 | 41,430 | 43,260 | '44,080°) . ‘
(Detail in Table 17) : : - '
Contalners and Packaging
Glass Packaging . DA I .
Beer and Soft Drink Bottles 1,310 5,440 6,010 3,750 3,910 3950 | 3,880 | 3600( - . >
Wine and Liquor Bottles 1,080 1,900 2,450 " 1,820 1,430 1,500 .1,510°| - 1,350 i
Food and Other Bottles & Jars 3,710 4,440 4,780 3,640 3,290 |- 3,420 | 3,870 4,010
Total Glass Packaging 6,090 | 11,770 | 18,220 9,210 | 8,630 8,870°| ' 9,260 | . 8,960
Steel Packaging A " ‘ SRR B (|
Beer and Soft Drink Cans 640 | 1,570 520 | - 110 50 40| 30 10
Food and Other Cans - 3,760 3,480. 2,700 1,950 2,060 1,640 1,410 | -+ 1,370
Other Steel Packaging 260 270 240 140 140 120 160 130°
Total Steel Packaging 4,660 |. 5,300 3,410 2,200 2,250 | . 1,800 | 1,600 1,510
Aluminum Packaging v . ' . I R o
Beer and Soft Drink Cans " Neg. 100 540 560 590 500 | = 600 590
Other Cans Neg. 60| © 40 20 30| . 30 40 40.
Foil and Closures - : - 170 410 | 380 310 300 300 300 | 310
Total Aluminum Pkg 170 ~ 560 960 890 920 ', 830 | 940 940
Paper & Paperboard Pkg . _ . 1. e
Corrugated Boxes - 4,810 9,990 | 10,690 | 12,480 | 11,990 | 12,090 | 12,680 12,710
Milk Cartons™* - 790 500 500 480 | 470 520
Folding Cartons™™* ' . - 3,820 3,960 | 4,150 4,130 4,110 {. 4,180 ,
Other Paperboard Packaging 3,840 4830 | 230 290 270 |, 280 300 | - 300 :
Bags and Sacks** . . 3,380 2,240 2,030 1,980 - 1,780 1,820
Wrapping Papers** ‘ 200 | 110 80 80 g0 | .. 90| -
Other Paper Packaging 2,720 3,460 850 1,020 1,050 1,120 | 1,040 | - 1 A10
Total Paper & Board Pkg 11,8370 | 18,280 | 19,130 | 20,600 | 20,070 | 20,160 | 20,470 | 20,730 || .
Plastics Packaging ‘ | PR R R ¢
Soft Drink Bottles™ . o 250 290 290 300 | -~ 330 320
Milk Bottles** 230 510 420 400 420 - 400
Other Containers .- 60 910 -~ 890 1,760 1,770 | 1,200 1,960 1,920
Bags and Sacks** ' 390 910 920 950 1,030 | - 1,550
Wraps** 840 | 1,500 | 1,690 | 1,800 | 1,790 | 2,050
Other Plastics Packaging 601 - 1,180 790 2,180 2,170 2,310 2,380 | 2,540
Total Plastics Packaging : 120 2,090 3,390 7,150 | . 7,260 7,660 | - 7,910, 8,780
Wood Packaging ' 2,000 2,080 ‘3,940 7,490 | . 7,110 7,750 | - 8,030 8,780
Other Misc. Packaging 110 130 130° 150 150 | - 180 -160 [~ 180
Tolal Containers & Pkg 24,490 | 40,210 | 44,180 | 47,690 | 46,390 | 47,230 | 48,370 | 49,880-
Total Product Wastest 48,760 | 76,850 | 95,210 | 117,310 | 113,190 | 116,000 | 119,490 | 119,470
Other Wastes ) ' ' ' ‘ - _ S
Food Wastes 12,200 “[2,800 13,000 |- 13,200 | 13,410 | 13,500 |. . 13,760 | 13,590 :
Yard Trimmings 20,000 | 23,200 | 27,500 { 30,800 | 30,000 | 29,000 | 26,300 | 23,600
Miscellaneous Inorganic Wastes 1,300 1,780 2,250 | 2,900 2,950 | . 3,000 3,050 3,100
Total Other Wastes 33,500 | 37,780 | 42,750 | 46,900 | 46,360 45,500 | 43,110 | 40,290
Total MSW Discarded - Weight 82,260 | 114,630 | 137,960 | 164,210 | 159,550 | 161 500 162,600 | 159,760

* Discards alter materials and compost recovery., Does not include constructlon & demolition debns mdustnal process
wastas, or certaln other wastes. Details may not add to totals due to rounding. .
** Not eslimated separately prior to 1980. v
1 Other than food products. ] ‘ ‘
Neg. = Less than 5,000 tons or 0.05 percent. , ' .. ‘ Co Lo
Source: Franklin Associates, Ltd. . ’ .
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a R . Table2s | i
‘ ) PRODUCTS ‘DISCARDED* IN THE MUNICIPAL WASTE STREAM, 1860 TO1994 . -

’ . : I "(WITH DETAIL ON CONTAINERS AND PACKAGING)
e ' b : ) (In percent of total dlscards)

~ e o ) - ) ", ' Percent of Total Discards ' :

Products B ' ) 1960 1970 | 1980 | 1990 1991 1992 1993 | 1994

Durable Goods . . T | 11.0% |- 12.9% | 142% | 165% | 17.1% | 16.9% | -17.1% | 16.0%

(Detail in Table 14) i ) » S : : IR B

Nondurable Goods * - [ . ©185% | 19.0% | 22.8% | 25.9% | 24.8% | 257% | 26.6% | 27.6%

(Detail in Table 17) ’ : : - ‘ g L

Containers and Packag ing' - .

Glass Packaging . S I . , : S B
! Beer.and Soft Drink- Bottles .. 1.6% 4.7% 44% | 23% |. 25% | 24% |  24%. 2.3%
‘Wine and Liquor Bottles o 13% | " 1.7%| 1.8% |  1.1% 09% | 08% |  09% | - 08%
Food and Other Bottles & Jars |  45% | 39% | 85% | 22%| 21% | 21%|. 24% | 25%

- Total Glass Packaglng : 7.4% |~ 10.3% |- 9.6% 56% | 54% | 55% B5.7% | 5.6%

‘Steel Packaging . ‘ o o : -, L DR i
‘Beer and Soft Drink Cans " 0.8% 1:4% 0.4% | 0.1% ,-Neg. | "Neg. |- Neg.|. Neg
‘Food and-Other Cans ol 46% 3.0% | 20% | 12% 1.3% 1.0% [ 0.9% | . 0.9%

: -Other Steel Packaging ' 0.3% 0.2% 0.2% 01% | .. 01% | 01% | .01% |  0.1%
- : Total Steel Packaging . - S 57% | "~ 4.6% 25% |° 13% - 14%} -1.1%. <. 1.0% . ’-0‘.9%

Aluminum Packaging S | : . o T I BN
Beer and Soft Drink Cans Neg: 0:1% 0.4% 0.3% 0.4% 03% | - 04%. 04%
“Other Cans . S . Neg. Neg. Neg. " Neg. Neg. Neg. Neg. Neg.

. Foil'and Closures - ' - 02% | 0.4% 0.3% 0.2% 0.2% 0.2% 0.2% - 0.2%
Total Aluminum-Pkg. S 0.2% | = 0.5% 0.7% 0.5% 06% 1| 05% 0.6% |... 0.6%

Paper & Paperboard Pkg . o 1. : . o R .

: Corrugated Boxes S 5.8% 8.7% 77%: 76% |- 75% | 75%|  78%| . 8.0%
‘Milk Cartons** S o 06% | '03% |- 03%]| 03%| 03%| 03%
Folding Cartons*™ o . 28% | 24% |- 26% | 26% | 25% 2.6%

. Other Paperboard Packaging 47% |  4.2% 0.2% 0.2% 0.2% .02% |.. 02% | - 0.2%
Bags and Sacks** - o 2am | 14% | 18% ). 2% | 11% | 1.1%

~ Wrapping Papers** . -] 0.1% 0.1% | :01% |. 00% | '0.1% 0.1%

- Other Paper Packaging - : " '8.3% | 3.0% 0.6% 0.6% | '0.7% 0.7% | 06% | 07%

. Tofal Paper & Board Pkg B 13.8% |- 15.9% | 13.9% 12.5% 12.6% | 12.5%.| . 12. 6% . 18.0%

Plastics Packaging S . . o ‘ 1. 1 .
Soft Drink Bottles** . ‘ 02% [ 02% ( 02% ( - 02% [’ _0.-2%, 0.2% |

+ Milk Bottles™ . " 0.2% 0.3% 03% | 02% | - 0.3% '0.3%

. Other Containers ‘ 0:1% 0.8% 06% | 1.1%. 114% | - 1.2% 1.2% . 1.2%
Bags and Sacks™" R | 0:3% |° 0.6% | 06% 06% |. 06% 1.0%-
‘Wraps** o . ‘ R 0.6% | "+ 0.9% 11% | 14% |- 1.1%. 1.3%

_ Other Plastics Packaging =~ 1% | 10%| 06%| 13%| 14%| 14%| 15%| 16%

] - Total Plastics Packaglng - 0.1% 1.8% | 2.5% 4.4% 4.6% 47% | - 4.9% |. 5.5% ,

Wood Packaging -~ .- 1 24% 1.8% 2.9% 4.6% 45% | 4.8% 4.9% 5.5%. '

Other Misc. Packaging 01% | . 01%] 01%] 'O 1% C0.1% 0.1% 01% | ~ 0.1%.

Total Containers & Pkg - = 29.8% | 351% | 82.0% | 29.0% | 29.1% | 29.2%.| 29.7% | 31.2%

Total Product Wastesf o 59.3% . 67:0% '69.0% | 71 4% 70.9% | - 71.8% 73.5% | 74.8%:

- Other Wastes T N I : IR R

" Food Wastes , - 14.8% | 11:2% 9.4% 80% | 84% | 84% 85% |  8.5%

Yard Trimmings v | 243% | 20.2% 19.9% |~ 18.8% 18.8% 18.0% |- 16.2% 14.8% ‘

Miscellaneous Inorganic Wastes . | 1.6% | .1.6% | 1.6% | 18% | 1.8% | 1.9% |. 1.9% | " 1.9%[

Total Other Wastes : _40.7% 33.0% 31.0% 28.6% |~ 29.1% | 28.2% | 26.5%. | 25.2%

TotalMSWDlscarded % -~ | 100.0% | 100.0% | 100.0% | 100.0% | 100. 0% | 100.0% | 100.0% | 100.0%.

¥ Dlscards after materials and compost recovery. Does not include constructldn & demolition debris, lndustnaj process R
wastes, or certain other wastes. Details may not add to totals due fo roundmg ) R

** Not estimated separately. prior to 1980. _ T . - o

+ Other than food products. ' s Co s
Neg. = Less than 5,000 tons or 0.05 percent
Source: Franklin Associates, Ltd.
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Summary of Products in Municipal Solid Waste

Changing quantities and composition of municipal solid waste generation.
by product category are illustrated in Figure 14. This figure shows graphically that
generation of durable goods has increased very gradually over the years.
Nondurable goods and containers and packagmg have accounted for the large -
increases in MSW generat1on , _

The materials composition of nondurable goods in 1994 is shown in
Figure 15. Paper and paperboard made up 77.0 percent of nondurables in MSW .
generation, with plastics contributing 8.4 percent, and textiles 7.3 percent. Other

materials contributed lesser percentages. After recovery for recycling, paper and
paperboard were 72.2 percent of nondurable discards, with plastics being 10.7.
percent, and textlles 7.8 percent.

The matenals composition of containers and'packagmg in MSW in 1994 is
shown in Figure 16. Paper and paperboard products made up 50.4 percent of
containers and packaging generation, with glass second at 16.1 percent of :
containers and packaging generation by weight. Wood made up 13.6 percent of
containers and packaging generation, while plastics were 12.6 percent

Recovery for recycling makes a s1gn1f1cant change, with paper and
paperboard being 41.4 percent of containers and packaging discards after recovery
takes place. Glass was 17.9 percent of discards of containers and. packagmg, plastics.
comprised 17.7 percent, and Wood was 17. 6 percent '

Some additional perspect1ves on products in municipal sohd waste are
included in other chapters of this report.

Figure 14. Generatiph of products in MSW, 1960 to 1994
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Figure 15. Nondurable goods generated and dlscarded
~ in_municipal solid waste, 1994
(in percent of total generatlon “and dlscards)
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Figure 16. Containers and packaging generated and dlscarded
in municipal solid waste, 1994
(in percent of total generation and discards)
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Chapter 3 -

MANAGEMI'NT OF MUNICIPAL SOLID WASTE

INTRODUCTION

EPA’s t1ered 1ntegrated waste management strategy 1ncludes the followmg :
components:, ‘ : : |

1. Source reduct1on (1nc1ud1ng reuse of products and backyard
 composting of yard trimmings)

2. Recycling of materials (including composting)

3. Waste combustlon (preferably with energy recovery) and landfllhng

Characterization of hlstorlca] mun1c1pa1 sohd waste (MSW) management isa
component of this report. Estimates of historical recovery of materials and yard
trimmings for recycling and compostmg are presented in Chapter 2. Estimates of -

' MSW combustion are presented in this chapter, and quantities of waste

landfilled are estimated by subtracting combustion and recovery for recychng and
compostmg from total MSW' generation as est1mated in Chapter 2.

_ While source reduction is not quant1f1ed as a line 1tem in this report a
discussion of source reduction activities is included in this chapter. Source
reduction activities have the effect of reducing MSW generation, while the other

‘ 'management alternat1ves deal with MSW once 1t is generated.. »

) ,'SOURCE REDUCTION

Whlle the prlmary focus of this report is on generatlon of mun1c1pa1 solid
waste and the ways in which. the MSW is managed after it enters the waste
stream, there is another aspect to waste management: source reduction. (Note -
that source. reduct1on is often called “waste prevention.”) EPA defines source * -
reduction’ as “ariy change in the design, manufacturing, purchase, or use of
materials or products (including packaging) to reduce the amount or toxicity
before they become municipal solid waste. Prevention also refers to the reuse of °
‘products or materials.” Thus, source reduct1on activities affect the waste stream-
before the point of generatlon In this report MSW is considered to have been
generated if it is placed at curbside or in a receptacle such as a dumpster for -
~ pickup, or if it is taken by the generator to another site for dlsposal or other

management alternatlve , '

Many attempts have been made to measure and quantlfy source reductlon
activities. It is relatively easy to measure source reduction for a s1ngle product,
such as a package, or for a specific location, such as an office. It is much more
d1ff1cu1t to quantify source reduct1on on a nat10na1 basis, and there is no
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consensus at this time as to how this could be done. Some steps toward
measuring source reduction have been identified; they include establishing a
baseline, tracking that baseline, and accounting for major variables that impact
generation rates. Variables that make accurate measurement difficult include
economic factors, technical innovations, changing demographics, and climatic
variations. : ’ ' |

Source reduction measures encompass a very broad range of activities by
private citizens, communities, commercial establishments, institutional
agencies, and manufacturers and distributors. In general, source reduction
activities include: ' S o

¢ Designing products or,pack.ages so as to reduce the quantity of materials -
or the toxicity of the materials used. : :

e Reducing amounts of products or “packages' used through modification =
of current practices. v : -

i

e Reusing products or packages already manﬁfactured:
e Lengthening the life of products ’éo postpone disposal.

e Managing non-product organic wastes (food wastes, ya‘rd't'rimmings) |
through backyard composting or other on-site alternatives to disposal.

Product and Packaging Design for Source Reduction

Since source reduction of products and packages can save money through
reducing materials and energy costs, manufacturers and packagers have been
pursuing these activities for many years: Design for source reduction can take
several approaches: o : ' E '

e A product or package can be reduced in size or imadé lightér. For
example, soft drink packaging, regardless of material, has been reduced.
in weight over time (Table 24). ' : ,

Table 24
REDUCTION IN WEIGHTS OF SOFT DRINK CONTAINERS, 1972 TO 1992
"(In pounds per 100 containers)

. - Percent

Soft Drink Containers C 1972 1992 Change

One-way glass bottle (16 fluid ounce) 7570 1804 ' -36.5%

Steelcan (12 fluidounce) . 1050 719 -315%
Aluminum can (12 fluid ounce) 4.50 351 -22.0%
 PET bottle (2 liter, one-piece) 1460 1195  -182%

Does not include weight of labels and caps. PET data for 1977 and 1992.
Source: Franklin Associates, Ltd. o

3

85.




e Materlals substltutlon can make a- product or package lighter. There has
" been a continuous trend of substitution of lighter materials such as
- plastics and aluminum for materials such as glass and steel. The
substitution may often be a flexible package (such as a bag) instead of a
rigid package (such as a box). For example, a brick pack for coffee made
~ of an aluminum foil/plastic laminate reduces packaging by 85 percent
TR compared to a steel coffee can. |

L Another illustration of source- 'reduction by materials substitution is
shown in Table 25. This shows that over a 15-year period, weight of
* . snack foods increased by over 42 percent, while weight of snack.food
.packaging decreased by nearly 9 percent and pounds of packaging per -
100 pounds of product decreased by over 36 percent. This decrease can -
be attributed primarily to a switch from rigid packagmg (e.g., boxes) to
‘ 'ﬂex1b1e packaglng (e.g., bags)

. Table 25 : ‘
COMPARISON OF SNACK FOOD I’ACKAGING, 1972 AND 1987 -

I"ercent o

, v _ 1972 . 1987  Change -
- Million pounds of product ' . : 11,028 - 15731 = . +42.6%
Million pounds of packaging 1248 . 1134 -88%
Pounds packagmg per.100 pounds of product 113 752 : -36.0%
Thousand cubic yards of packaging . 1,536 . 1, 39.1 ‘ -9.4% -

Does not include tert1a1'y packaging (e.g., corrugated contamers)
Source: Frankhn Assoc1ates, Ltd

. A product or pack‘ag e can be rede51gned to reduce welght or volume
" For example, a box used to package a tube or bottle can oftenbe .
eliminated. . :

. » Toxic materials in products or packaging can be replaced with non-toxic
substitutes. Considerable efforts have been made in this area in the past
few years. For example, Vegetable-based inks are bemg substituted for
petroleum-based 1nks : -

Modlfymg Practices to Reduce Materlals Use

Busmesses and 1nd1v1duals can often modify their current practices to -
reduce the amounts of waste generated. In a business office, electronic mail can
replace printed memoranda and data. Reports can be copled on both srdes of the
paper (duplexed)
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Individuals (and businesses). can request removal from mailing lists to
reduce the amount of mail received and discarded. When practical, products can
be purchased in large sizes or in bulk to minimize the amount of packaging per
unit of product. Concentrated products can also reduce packaging requirements;
some of these products, such as fabric softeners and powdered detergent, are

designed to be used with refillable containers.

Reuse of Products and Packages

Reuse of products and packages delays the time when the itemslr'nust :
finally be discarded as waste. When a product is reused, presumably purchase
and use of a new product is delayed, although this may not always be true.

Many of the products characterized for this report are reused in sizable
quantities. The recovery of products and materials for recycling and composting
as characterized in Chapter 2 does not include reuse of products, but reuse is
discussed in this section. ' ' : o

Durable Goods. There is a long tradition of reuse of durable goods such as.
large and small appliances, furniture, and carpets. Often this is done informally
as individuals pass on used goods to family members and friends. Other durable
goods are donated to charitable organizations for resale or donation to needy " . .
families. Some communities and other organizations have facilitated exchange
programs for citizens, and there are for-profit retail stores that deal in used
furniture, appliances, and carpets. Other goods are resold by individuals at garage
sales, flea markets, and the like. Borrowing and sharing items like tools can also
reduce the number of products to be discarded ultimately. Except for tires, there is
generally a lack of data on the volume of durable goods reused in the United
States, and what the ultimate effect on MSW generation might be.

Nondurable Goods. While nondurable goods by their very nature are
designed for short term use and disposal, there is considerable reuse of some _
items classified as nondurable. In particular, footwear, clothing, and other textile
goods are often reused. Much of the reuse is accomplished through the same
types of channels as those described above for durable goods. That is, private .
individuals, charitable organizations, and retail ouflets (consignment shops) all -
facilitate reuse of discarded clothing and footwear. In addition,.considerable
amounts of textiles are reused as wiping cloths before being discarded.

Another often-cited source reduction measure is use of washable ,plate.s,
cups, napkins, towels, diapers, etc. instead of the disposable variety. (This will
reduce solid waste but will have other effects, such as increased water.and energy
use.) Other reusable items are available, for example: reusable air filters, reusable
coffee filters, reconditioned printer cartridges, etc. L N
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Contalners and Packagmg Contamers and packagmg can be reused in tWO -
. ways: they can be used agam for the1r or1gma1 purpose, ‘or they can be used in
o other ways. o ‘ :

: Glass bottles ate a prlme example of reuse of a contalner for its original .
‘purpose. Refillable glass beer and soft drink bottles can be collected, washed, and -
- refilled for use again. Some years ago large numbers of refillable glass soft drmk -
- bottles were used, but these have largely been replaced by single-use glass bottles,
plastic bottles and aluminum cans. Considerable numbers of beer bottles are -

- collected for refilling, often by restaurants and taverns where the bottles can’

conveniently be collected and returned by the distributor. The Glass Packaging
Institute estimates that ref1llable glass’ bottles achieve a rate of 8 trips (refillings)

- per bottle

: Another example in th]S category is the use'of refurblshed Wood pallets for -

sh1pp1ng palletized goods. The Wood Pallet and Container Association estimates
- that over 50 percent of wood pallets produced are reusable, the pallets are. reused
‘ about four tlmes per year, on average ‘

o Many other contamers and packages can be recycled but are not often

- reused. Some refillable containers (e.g., plastic laundry softener bottlés)-have:

; been introduced; the or1g1nal container can be refilled using concentrate in small
packages. This pract1ce can achieve a 75 percent source reduction in packaging. As
“another example, some grocery stores will allow customers to reuse grocery

- sacks, perhaps allowing a refund for each sack brought back for reuse. Also, many
parcel shlppers W111 take back plast1c packagmg peanuts for reuse.’ '

: Many mgemous reuses for contamers and packagmg are p0351ble in the
home People reuse newspapers, boxes, bags, jars, jugs, and cans for many

' purposes around the house. There are no reliable estimates as to how these

. actrv1t1es affect the Waste stream 2 T T

PR

9; .

Lengthenlng Product Llfe Lengthenmg product hfe delays the time When
- the products enter the municipal waste stream. The responsibility for ’

~ lengthening product life lies partly with manufacturers and partly with .

. consumers. Products can be des1gned to last longer and be easier to repa1r Since .-

. some of these design modifications may make products more expensive, at least
. initially, consumers must demand the products and be willing to pay for them to
" make the goal work. Consumers must also be willing to-care for and repair
products S : :

Management of Organlc Wastes Food Wastes and yard trlmmmgs

* combined made- up 21.3 percent of MSW generation in 1994, so source reduction
“measures aimed at these proc[ucts can have an important effect on waste - ‘
generation. Compostmg is the usual method for source reducing these organic
Wastes As defmed in this rep ort, compostmg of organ1c Wastes after they are
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taken to a central composting facility is a waste management activity comparable
to recovery for recycling. Estimates for these composting activities are included
in this Chapter 3. : C ‘ '

Composting or other reduction management measures that take place at
the point of generation (e.g, the yard of a home or business) is source reduction.
Backyard composting of yard trimmings and some food wastes is not a new
practice, but in recent years publicity and education programs have encouraged
more people to participate. There also is a trend toward leaving grass clippings
on lawns, sometimes through the use of mulching mowers. '

Part of the impetus for source reduction of yard trimmings is the large'
number of state regulations discouraging landfilling or other disposal of yard .
trimmings. The Composting Council and other sources report that in 1992, 12
states (amounting to over 28 percent of the nation’s population) had in effect
legislation banning yard trimmings from landfills. By 1996, 23 states (amounting .
to over 50 percent of the nation’s population) will have in effect legislation.
affecting disposal of yard trimmings. While data on amounts of yard trimmings
received at disposal facilities is limited, there is considerable anecdotal evidence
indicating that when these bans go into effect, people find ways to source reduce.
This is discussed in more depth in Chapter 4. - R ’

SUMMARY OF HISTORICAL AND CURRENT MSW MANAGEMENT

Municipal solid waste generation has grown steadily (except for occasional
decreases during recession years) from 87.8 million tons in 1960 to 209.1 million
tons in.1994. The data presented in this chapter and Chapter 2 provide a -
perspective on the historical management of municipal solid waste. The study
results are summarized in Table 26 and Figure 17. ‘

Recovery for Recycling and Composting of Yard Trimmings

Recovery for recycling and composting had little effect on the total waste
stream until the 1980s. Recovery was less than 10 percent of generation in the
1960s and 1970s. A strong emphasis on recovery for recycling, including
composting, developed in the latter part of the 1980s, and total recovery reached
an estimated 49.3 million tons, or 23.6 percent of generation, in 1994.

Mixed MSW Composting

Composting of yard trimmings is well established in many communities
and was found to be increasing rapidly due to state-wide bans of yard trimmings
in landfills and other local initiatives. Composting of mixed municipal wastes .
(e.g., by in-vessel units) is a developing technology in the United States. It was
estimated that less than 400 thousand tons of mixed MSW were recovered for .
composting in 1994. ' o |




Combustmn of Mun1c1pa1 Sohd Waste

Most of the mun1c1pa1 solid Waste combustlon currently practiced in th1s

‘country incorporates recovery of an energy product (generally steam or
" electricity). The resulting energy reduces the amount needed from other sources,

and the sale of the energy helps to offset the cost of operatmg the facility. In past
years; it was common to burn municipal solid waste in incinerators as a volume -

"~ -reduction practlce, energy recovery became more prevalent in the 1970s.

Previous estlmates of combustlon w1th energy recovery were updated and

. ~expressed as a percentage of MSW generat1on (Table 26). Surveys by trade

organizations such ‘as the Integrated Waste Services Association (IWSA) Were
used as references for 1dent1fy1ng operatmg combust1on facilities.

In most cases the facilities have a stated dally capac1ty, but they normally
operate at less than capacity over the course of a year. It was assumied for this
report that throughput over.a year of operation is 85 percent of rated capacity. :
While this is a conservative assumption, it has proven to be reasonably accurate -
over the years. (While riew facilities are reporting operation at very high

- utilization rates, other facilities do not meet the same: standards for annual

throughput as compared to rated capac1ty )

The surveys revealed that combust1on of MSW 1ncreased rap1d1y between
1980 and 1990, with numerous new facilities coming into operation. The amount
of MSW combusted has remained’ relatlvely constant since 1990. It was estlmated
that approx1rnate1y 29.7 million tons of MSW were combusted with energy ’
recovery in 1994. These estimates include facilities that mass burni mixed MSW

. without much pre-processing as well as those using fuel prepared from mixed -

~ MSW (usually called refuse-derived fuel). To provide a complete picture of
~ historical MSW management, updates of the estimates of combustion without

energy recovery were also 'made. The estimates indicate that MSW combustion

" without energy recovery dropped steadily throughout the entire study per1od to

: about 1 3 m1111on tons in 1991

‘In add1t1on to fac111t1e $ combustmg mixed MSW (processed or

, unprocessed) there is a small but growing amount of combustion of source
’separated MSW.: In particular, there is considerable interest in using rubber tires

as fuel in dedicated facilities or as fuel in cement kilns. In addition, there is -
combustion of wood wastes and some paper and plastic wastes, usually in boilers
that already burn some other type of solid. fuel. For this report, it was estlmated
that about 1.5 million tons of MSW were combusted in th1s manner in- 1994
Wlth tires contrlbutlng a ma]orlty of the total." '

The total of all MSW <ombust10n was an est1mated 32. 5 m1111on tons, or
15.5 percent of MSW generat1on, in 1994 -
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Table 26

GENERA’I’ION, MATERIALS RECOVERY, COMPOSTING, COMBUSTION o « o -
AND DISCARDS OF MUNICIPAL SOLID WASTE, 1960 TO 1994
(In thousands of tons and percent of total generation)

. : Thousands of Tons '
1960 1970 1980 1990 ©1991 . 1992 1993 1994

Generation 87,820 122,600 152,350 197,100 196,770 202,950 206450 209,080
Recovery for recycling 5,560 7,970 14,390 28,690‘ 32,220 35450 37,350 41,840
Recovery for composting* Neg,’ Neg. Neg. ~ 4200 5000 6000 . 6500 7480

Total Materials Recovery 5,560 7970 14390 32,890 37,220 41,450 43,850 49,320
Discards after recovery . 82260 114,630 137,960 ,> 164,210 159,550 161,500 162,600 159,760
Combustion** 27,000 25,100 13,700 31900 33,330 - 32,690 32920 32,490 ’
Discards to landfill, a : \ : '

other disposalt 55,260 89,530 124,260 132,310 126,220 128,810 129,680 127,270
B T e o e e e e e e e e OOORONOO0O ol

Percent of Total Generation - ‘ ’ ]
1960 1970 1980 1990, 1991 1992 1993 1994

Generation 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% - 100.0% 100.0%
Recovery for recycling 63%  65%  9.4% .146% 164% ' 175% 18.1%  20.0%
Recovery for composting* Neg, Neg. Neg. 2.1% 2:5% 3.0% 3.1% 3.6% '

Total Materials Recovery 63% . 6.5% 9.4% 16.7% 18.9% , 204% 21.2%  23.6%
Discards after recovery 93.7% 93.5% 90.6% ' 83.3% 8L1% 79.6%  78.8%  76.4% _ B
Combustion** 30.7% . 20.5% 9.0%. 162% 169% 161% 159% 15.5% .. "
Discards to landfill, : ' i ‘ ' '

other disposalt 62.9% 73.0% 8l6% 67.1%  64.1% .63. 5% 62.8%  60.9%

* Composting of yard tnmmings and food wastes. Does not include mixed MSW composhng or backyard composting. o : ‘
MSW composting estimated to be less than 400 thousand tons per year. .~ . . -
**Includes combustion of MSW in mass burn or refuse-derived fuel from, incineration without energy recovery, and
combustion with energy recovery of source separated materials in MSW.
+ Discards after recovery minus combustion.
Details may not add to totals due to rounding. .

Source: Franklin Associates, Ltd.

v

Residues from Waste Management Facilities

Whenever municipal wastes are processed, residues will remain. For the
purposes of this report, it is assumed that these residues are landfi]led (although
residues from combustion processes (ash) are often managed separately from
other MSW).

-

Materials processmg fac111t1es (MRFS) and compost facilities generate some
residues when processing various recovered materials. These residues include
materials that are unacceptable to end users (e.g., broken glass, wet newspapers),
other contaminants (e.g., products made of plastic resins that are not wanted by
the end user), or dirt. While residue generation varies widely, 7 to 8 percent is
probably typical for a MRF. Residues from a MRF or compost fac111’cy are
generally landfilled.

91




When mun1c1pal solid waste'is combusted a residue (usually called ash) is
left behind. Years ago this ash was commonly d1sposed of along.with municipal
solid ‘waste, but combustor ash is not counted as MSW in this report because it
generally must be managed separately. As a general “rule of thumb,” MSW
‘combustor ash amounts to about 25 percent (dry Werght) of unprocessed MSW .
_input. This percentage will vary from facility to facility depending upon the types .
of waste input and. the eff1c1ency and conf1gurat10n of the fac1l1ty - :

' Summaryv

‘This’ summary prov1des some historical perspect1ve on mun1c1pal SOllCl
waste management practices in the U.S. In the 1960s and early 1970s a large
percentage of MSW was burnied. The remainder was not usually landfilled as we

~define landfill in the 19905, that is, it was not compacted and buried in cells with
cover material added daily. In fact, much’of this waste-was dumped” and often’
it Was burnedat the dump ta reduce: its volume

' As the old 1nc1nerators were closed down and landf1lls became more
difficult and expensive to site, waste generation continued to increase."Materials' .
recovery rates increased very slowly in this time period, and the burdeh on the
nation’s landfills grew dramatically. As Figure 17 graph1cally shows, discards of
'MSW to landfill or other disposal apparently peaked in the 1986-1987 per1od
- then began to decline as materials recovery and combustion increased.
Generation of MSW declined in 1991 (a recession year), but then cont1nued to
increase afterwards. Recovery of products and yard trimmings increased stead1ly,

" while combustion stayed nearly constant. As‘a result; discards to landfills were "

lower in 1994 than in 1993, accounting for 127.3 mrlhon tons or 60 9 percent of
total generatron o R ,

Figure 17. Municipal Solid Waste Management, 1960 to 1994
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Chapter 4

PRO]ECTIONS OF MSW GENERATION AND MANAGEMENT
* AND ADDITIONAL PERSPECTIVES -

INTRODUCTION

This chapter includes projections.of mun1c1pa1 solid waste generation and
management for the years 2000 and 2010. It should be emphasized that these
projections are not predictions. Recent efforts at source reduction are difficult to -
measure at a national level, but almost certamly are affectmg MSW generatlon
No one can foresee with accuracy changes in the economy (e.g., booms and -
recessions), which also affect the municipal waste stream. In addition, it is R
- difficult to predict which innovations and new products will affect the amounts
. and types of MSW discards. For example, there have long been predlctlons of the

“paperless office” due to improvements in electronic communications, but in
fact, facsimile machines, high-speed copiers, and personal computers have -
caused increasing amounts of paper to be generated in offices. S

In spite of the 11m1tat1ons, 1t is useful to look at pro]ectmns characterlzmg
MSW based on past trends, since it is clear that the composition of the waste
stream does change over time. New products (e.g., disposable products) are used
and materials are used in new ways (e.g., composite materials replace simpler
products). Planners thus may choose to use different projections than those
presented here, but anyone assummg that the current mix of materials in'the
waste stream will remain constant is dlsregardmg the experlence of the’ past

OVERVIEW OF THIS CHAPTER

This chapter includes pro]ectlons of mun1c1pa1 solid waste genera’aon, v
recovery for recycling and composting, combustion, and landfill through the year
2010. PrOJectmns of total MSW recovery for recycling and composting are
presented in three scenarios for the years 2000 and 2010—25 percent, 30 percent, -
and 35 percent. In making these projections, it was assumed that overall,
products in MSW would continue to grow at a rate higher than population
growth and lower than growth of Gross Domestic Product (GDP). (See Chapter 5.
of EPA report 530-R-94-042, Characterization of Municipal Solid Waste in the
United States: 1994 Update, for an explanation of the correlation of MSW
generation with these demographic and economic factors.) - -
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) It is important to note that the projections in this series of tables are also .
‘based on the assumption that there will continue to be a reduction in the - -
~ ‘generation of yard trimmings that enter the solid waste management system.
These assumptions are explained later in this chapter. One result of this
_assumption is that the percentages:of other products and materials in MSW are"
. higher in future years than they would be if yard trimmings generation stayed
‘constant or increased. o S

*'A summary table ‘shov&ing p“rojected(M»SW generation,;"irecovery at .the v
~mid-range scenario, and discards of MSW to combustion and landfill in 2000 and,
- 2010 is included at the end of the chapter. e

MATERIALS GENERATION I.N“MUNI'CIPAL SOLID WASTE |

' Projections of materials generated in MSW (by weight) are summarized in’
Figure 18 and, and a discussion of each material category follows. - -

Paper and Paperboard . O

s

X - Projections of paper ard paperboard generation were based on past trends,
with some slowing of growth projected for newsprint and paper packaging other
than corrugated boxes. These grades of paper are showing the effects of decreased & . -
newspaper readership and some source reduction in packaging. ~ . : -

Paper and paperboard is projected to continue to be the dominant material

in MSW, growing from a generation of 81.3 million tons in 1994 to 91.3 million -
‘tons and 108.9 million tons in 2000 and 2010, respectively. This would be 410 @ .
petcent of MSW generation in 2000. - =~ o o

Figure 18. . - Materials genérated in MSW: 1994,‘2000, and 2010
: “ (In percent of total MSW generation*)

- | 146%

] .Yard THMMINGS . Eommmpapsmyepis
oo s 7 N N . BRE F. AT T TS
Food Wastes L oz
‘ 4%
Other 9% .. R o
o - R ' . ‘ R ‘ - I 1004
Wood ' : ’ . | .
: o " - | El2000
' . 95 . .
- . Plastics 108% B : . N ’ .
) 10% S - - . : . E32010
- "Metals ! a 1 ) o
Glass o
Paper and Paperboard R TR , T R o S e e L408%
. i ittt otgt] 415%

e  § 24 - 3 L) - o
0% . , 5% 10% -.15% = 20% ~ 25% .30% .86% . 40%  45%  50%
' Percent of Total MSW Generation * )

" *Total MSW generation {in thousand tons) for 1934 =200,080; 2000 = 222,870; 2010 = 262,080, . .
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Table 27

PRO]ECTIONS OF MATERIALS GENERATED*:
IN THE MUNICIPAL WASTE STREAM: 1994, 2000, AND 2010
(In thousands of tons and percent of total generation)

Thousan&s oftons - - % of total

Materials ' 1994 2000 2010 1994 . 2000 2010
Paper and Paperboard 81,300 91,260 108,860 .  38.9% ' 40.9% - 41.5%
Glass : 13270 14,190 15,650 6.3% - 6.4% . 6.0%
Metals . ) o | ) Y‘
Ferrous 11,520 12,830 . 15,010 55%  58%  57%
Aluminum 3,060 3510 . 4,300 15% . 1.6%  1.6%
Other Nonferrous 1,210 1,350 1,660 . 0.6% 0.6%  06%
Total Metals 15790 17,690 20,970 " 7.6% 7.9% 8.0%
Plastics ' 19,840 23290 28940  9.5%. 105% = 11.0%
Rubber and Leather 6370 7280 8780 30% | 33%  34% "
Textiles 6560 7490 9,220 3.1%  34% - 35% .
Wood 14,590 16,490 19,930 7.0% - 7.4% 7.6% .
Other 3590 4000 4790 © 1.7% "1.8% . 1.8% ’
Total Materials in Products 161,310 181,690 217,140 77.2% 81.5% ‘82.9%.
Other Wastes o -
Food Wastes 14070 14900 16300  67%  6.7% 6.2%
Yard Trimmings** 30,600 23,000 25000, .. 14:6% ° 10.3% - .9.5%
Miscellaneous Inorganic Wastes . 3,100 3,280 - 3,590 . 1.5% 1.5% . - 1.4% -
Total Other Wastes 47,770 41,180 44,890 22.8%  185%  17.1%
Total MSW Generated 209,080 222,870 262,030  100.0% . 100.0%  100.0%

* Generation before materials recovery or combustion. ‘ ‘
** Yard trimmings based on source reduction scenario #2 described in Table 33. )
Details may not add to totals due to rounding. o ' . A
Source: Franklin Associates, Ltd. -

Glass

Glass products were a declining percentage of mun1c1pa1 solid Waste
during the 1970s and 1980s, with the 1990s showing a leveling off at ’ -
approximately 6.5 percent of MSW generation. This recent trend is pro]ected o -
continue, with the percentage of glass in MSW remammg fairly constant. Glass -
generation is projected to grow from 13.3 million tons in 1994 to 14.2 million
tons and 15.7 million tons in 2000 and 2010, respectively. For 2000 this represents
6.4 percent of projected total MSW generation.
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t Ferrous Metals 4

' Cans made of steel dechned as a percentage of MSW in the 1970s and 1980s
due to material substitution and light-weighting practices of can manufacturers.
Since 1990, steel cans have been a relatively constant percent of MSW generation.
On-the other hand, more ferrous metals enter MSW as a component of durable
‘goods than as containers. Since durable. goods are an increasing component of
‘MSW ferrous metals in MSW were projected to increase from 11.5 million- tons
. in 1994 to 12,8 milljon tons and 15.0 million tons in 2000 and 2010, respectively. -
The percentage of ferrous metals in. MSW is pro]ected to increase slightly, from
5 5 percent of total generat1on in 2000 to 5. 7 percent in 2010

i

. :Alumlnum .

Conta1ners and packagmg represent the prrmary source of alummum in -

. MSW, although some aluminum is present in durables and nondurables.- v
Aluminum in MSW has grown, and the growth is projected to continue, 035
million tons and 4.3 million tons in 2000 and 2010, respectively. Because of its
light we1ght aluminum represents a small percentage of MSW generat1on—l 5

- percent in 1994 and a pro]ected 1 6 percent in 2000 and 2010

' 'Other Nonferrous Metals

Other nonferrous metals (e.g., lead, copper and z1nc) are found in durable -
goods like appliances, furniture, and batteries. Lead-acid (automotive) batteries
comprise the majority of this category. Generation of lead-acid batteries is '

- projected to continue to increase, along with small increases in other nonferrous
metals. Other nonferrous metals were estimated to be 1.2 million tons in 1994 .

and are projected to be 1.4 million tons and 1.7 million tons in 2000 and 2010, - .
respectively. These metals are expected to continue to be less than one percent of -
 total MSW generation. :

Plastlcs

‘ Generat1on of plast1cs in MSW has grown very rap1dly in the past three B
decades. Plastics in MSW are pro]ected to continue to increase both in tonnage
(from 19.8 million tons in 1994 to 23.3 million tons and 28.9 million tons in 2000
and 2010, respect1vely) and in percentage of total MSW generatlon (from 9.5
percent of total i in 1994 to 11.0 percent in 2010). : :
., 'lWood Wastes

~ Wood wastes (in furniture and other durables and in pallets and other "

‘ ,”packagmg) have been increasing in MSW. The tonnage of wood wastes generated

" is projected to grow from 14.6 million tons in 1994 to 16.5 million tons and 19,9
m1111on tons in 2000 and 2010, respect1vely The percentage of wood wastes’ is’
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projected to increase from 7.0 percent in 1994 to 7 6 percent of total MSW
generation in 2010. : : . S

Other Materials

Other materials in MSW—mcludmg rubber, leather, and textlles——are
projected to have modest growth in tonnage and nearly “flat” percentages of total
MSW generation. Tonnage is projected to increase from 19.6 million tons in 1994
to 22.1 million tons and 26.4 million tons in 2000 and 2010, respect1ve1y

Food Wastes

Sampling studies over a long period of time show food wastes to be a .
declining percentage of the waste stream. Per capita discards of food wastes have
also been declining over time, which can be explained by the increased use of
preprocessed food in homes, institutions, and restaurants, improved. packagmg,
and by the increased use of garbage disposals, which put food wastes into ,
wastewater systems rather than MSW. Therefore, the generation of food wastes
was pro;ected to grow at a shghtly lower rate than populatlon The tonnage of -
food wastes is projected to increase from 14.1 million tons in 1994 to 14.9 million
tons and 16.3 million tons in 2000 and 2010, respectively. The percentage of food -
wastes in total MSW would decline shghtly, from 6.7 percent to 6.2 percent of
total MSW generation. .

Yard Trimmings

In earlier versions of this report generatron of yard tr1mm1ngs was
estimated based on sampling studies, which showed a more or less constant
generation on a per capita basis. (The definition of generation used here is the
amount of yard trimmings that enter the solid waste management system, e.g:,
they are placed at the curb for collection or takerrto a drop-off site.) Projections -
were made on the same basis. This methodology has now been revised because
of changing trends in the management of yard tr1mmmgs in many parts of the

country.

Although not well documented, there is ev1dence that Where .
communities have charged separately for pickup of yard trimmings, or where
disposal of yard trimmings in landfills has been banned, or other »
regulatory/educational measures have been taken, the amount of yard
trimmings entering the system has greatly declined. In other words, source

Although there are limited data 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’ w1de1y
according to climate and region of the country.
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,reduct1on at the site of generat1on (e g., re51dences) has been accomphshed
- through backyard compostmg,, leaving grass cllppmgs ori the lawn, atid the like.

- Using data published by the Compostmg Council as updated from more ™ -
recent sources, legislation affecting yard trimmings disposal in landfills was -
tabulated. In 1992, 12 states accounting for over 28 percent of the nation’s

population had in efféct leg15lat1on banning yard trimmings’ from landfllls Also, Lo

data compiled by BioCycle magazine indicates that there were about 3, OOO

. composting facilities for yard trimmings in 1992. Using these facts, it was :
" estimated that the effect of this legislation was that there was no increase in yard
trimmings generated (e.g., entering the waste management system) between 1990
“and 1992, and that there was a 6 percent annual declme in yard tr1mm1ngs

, generat1on between 1992 and 1994 ‘ :

A The tabulatlon of ex1stlng leglslatron also shows that by 1996 23 states -

includifig more than 50 percent of the nation’s population will have legislation -
‘banning yard trimmings from landfills. Additional states have enacted less .

stringent measures. Therefore, it was projected that yard trimmings generatlon E
- would be reduced by half between 1992 and 1996 in the states having . -
leglslauon—a 25 percent reduction overall This is a rather conservative = -
~assuniption, because yard trimmings may well be reduced by more than half in -
these states. Finally, it was assumed that some additional legislation affecting * "
_ generation of yard trimmings would be enacted between 1996 and 2000, and that *
yard trimmings would decline by 15 percent between 1996 and' 2000. No o
_.additional legislation affecting yard trimmings was projected past 2000. For 2000
and 2010 projections, yard trimmings generation was adjusted, to account for '
" population growth rates (approx:tmately one percent annually) pro]ected by the

- U.S. Bureau of the Census : : :

Wr1t1ng in May 1995 ah editor of BtoCycle magazine noted that there is'a
trend towards reduced regulations in the states, although existing programs are
being continued. He noted that no states had passed comprehensive recyclmg
‘laws or adopted diversion goals since the start of 1994, and some states:were
pushing back deadlines for goals already set but unachieved. Only one new state "
disposal ban on yard trimmings was passed in 1994, although several-bans went
‘into effect in 1994 and 1995, with few more alréady scheduled for 1996. The editor -
noted that strorig markets, rather than state mandates appear to be the dr1v1ng
- force behind 1ncreased recyclmg in 1995. ‘

These' assumptlons yield a pro]écuon that: generat1on of yard tr1mm1ngs
would decline from 30.6 million tons in 1994 to 23.0 million tons in 2000 (a 25
percent decrease compared to.1994). With no additional legislation affecting yard
trimmings pro]ected after 2000, and an increasing U.S. population, generation of .
yard trimmings is projected to increase to 25.0 million tons by 2010. In 1994 yard
trimmings accounted for 14.6 percent of total MSW generat1on Based on .
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projected generation, this will decline to 10.3 percent and 9.5 percent of total
MSW generation in 2000 and 2010, respectwely

Projected Growth Rates for Matenals in MSW

Projected growth rates by decade for the various materials generated in.
MSW are shown in Table 28. Projected population growth rates (from the
Bureau of the Census) are included as well; the Bureau of the Census forecasts an'
approximately one percent annual growth of population from 1990 t6 2000 with a
decline in the growth rate (0.8 percent annual growth rate) from 2000 to 2010..
Paper and paperboard, plastics, metals, and wood are all projected to increase -
faster than population, while glass and food wastes are projected to increase at
about the same rate as population. Yard trimmings are projected to decline
through 2000 due to source reduction efforts and landfill bans and then increase -
after 2000 due to population increases. Overall, municipal solid waste generatlon
is projected to increase at a rate of 1.2 percent annually between 1990 and 2000. -
This rate would be higher if the projected decline in yard trimmings does not
occur. For the period 2000 through 2010, the annual growth rate for mumc1pal
solid waste is projected to be 1.6 percent annually . :

Table 28

AVERAGE ANNUAL RATES OF INCREASE (OR DECREASE)*
OF GENERATION OF MATERIALS IN MSW
(In annual percent by weight)

1960~1§7d 1970-1980 v1980-199‘0 1990-2000  2000-2010

Paper & Paperboard 40% - 22% . = 28% - 23% 1.8% -
Glass 6.7% 1.6% .. -1.3% 0.8% 1.0% _
Metals . . 3.3% 0.2% 1.1% 0.8% . 17%
Plastics 23.8% 97%  81% . 3.3% 22%
Wood ' 34% - 58% = 52% 3.0% - 19%
All Other Materials**  4.3% 4.2% - 4.0% - 23% - 1.8%
Food Wastes 0.5% 0.2% 02% . 12% . 0.9%
Yard Trimmings  15% 1.7% 24% | -4.1% 0.8%
Total MSW - 3.4% L 2.2% 26% - 1.2% . 1.6%
Population” 1.3% 1.1% 0.9% - 1.0% . . 0.8%

* Annual rates of increase or decrease calculated on 10-year end points,.
** Rubber and leather, textiles, electrolytes in batteries, wood pulp and moxsture .
in disposable diapers, miscellaneous inorganics.

A Based on population estimates from U.S. Dept. of Commerce, Bureau of the Census
Source: Franklin Assoc1ates, Ltd.
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'PRODUCT GENERATION IN MUNICIPAL SOLID WASTE

_ Projected: generatlon of products in MSW (by Welght) is summarlzed in .
Flgure 19 and Table 29. All categories (except for yard trimmings) are projected to
grow in tonnage. Containers and packaging are projected to remain the largest
single categoty at over 37 percent of total generation, with nondurables being the
second largest category of generation at 29 percent of total MSW generation.
More detailed observations on the pro]ected growth in the 1nd1v1dual product
'categorles follow : : : :

Durable Goods -

b

Overall durable goods are pro]ected to increase in both tonnage and
percent of total MSW generation (Table 30). The trends in generation of ma]or
appliances,. carpet and rugs, and furniture and furnishings are well established by
~ production numbers; since lifetimes of up to 20 years are assumed. Generation of -
rubber tires. and lead-acid batteries is projected based on historical trends, which -
~ are generally exhibiting average rates of growth. Durable goods are projected to - .
- inc¢rease to 34.4 million tons and 41.7 million tons in 2000 and 2010, respectively. .,
Th1s represents a growth rate of about two percent annually for durable goods

Nondurable Goods
Similar to durable goods, nondurable goods are pro]ected to increase in, N

both tonnage and percent of total MSW generation (Table 31).. Generation of
nondurable goods is pro]ected to be 63.9 m11110n tons and 76 2 m11110n tons 1n

[

Figure 19. Products generated in M‘sw: 1994, 2000, and 2010
(In percent of total MSW" generation*)

Yard Trimmings

Food, Other

;| M1ge4 |

Durables 2000

-E 2010

Nondurables

Containers & Packaging

0% 5% 10% - 15% . 20%  25%  90% - 35%  40%  45%  50%
‘ Percent of Total MSW Generation * '
* Total MSW gerieration (in thousand tons) for 1994 = 209,080; 2000 = 222,870; 2010 = 262,030
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Table 29

PROJECTIONS OF CATEGORIES OF PRODUCTS GENERATED"‘
IN THE MUNICIPAL WASTE STREAM: 1994, 2000, AND 2010
(In thousands of tons and percent of total generation)

Thousands oftons =~ . B % of total

Products S 1994 2000 - 2010 1994 2000 2010
Durable Goods > 29,930 - 34,370 41,650  14.3%  154%  15.9%
(Detail in Table 30) ‘ .- o ‘
Nondurable Goods 56410 63910 76190  27.0%  28.7% . 29.1%
(Detail in Table 31) . - : S .
Containers and Packaging 74,970 83,410 - 99,300 35.9% - 374% - 37.9%
(Detail in Table 32) o D o
Total Prodict Wastes** ' 161,310 181,690 217,140 77.2% 81.5% 82.9%
Other Wastes ' . ‘ o S
Food Wastes ' ‘ 14,070 14,900 16,300 6.7% 6.7% ,6.2'%‘
Yard Trimmings” 30,600 - 23,000 25000 . 14.6%  10.3% 9.‘5%{
Miscellaneous Inorganic Wastes 3,100 3,280 . 3,590 1.5% . 1.5% 1.4%
Total Other Wastes 47,770 . 41,180 44,890 22.8% 18.5%‘ 17,1%
Total MSW Generated ‘ 209,080 222,870 262,030 100.0% . 100.0%  100.0%

* Generation before materials recovery or combustion.
** Other than food products. : ‘ ‘
A Yard trimmings based on source reduction scenario #2 described in Table 33. ' T,
Details may not add to totals due to rounding,.
Source: Franklin Associates, Ltd.

2000 and 2010, respectively. Generation of nondurable ‘goods is pro]ected to grow ,
approximately two percent annually, accountmg for about 29 percent of total , ‘
MSW generation in 2010. : : :

Most of the nondurable paper products are projected to continue to grow
at rates higher than population growth. Strong growth rates are projected for
paper products such as office paper, paper used in commercial prmtmg, and
other nonpackaging paper. Newspaper generation is projected to increase to over
16 million tons in 2010, although the growth rate is expected to be lower than-. =~
other paper products comprlsmg nondurable goods '

Substitution of relatively light materials like aluminum and plastics for
heavier materials like steel has occurred in durables like appliances and- .
furniture as well as other products. Also, cars have become smaller and tires, ,
have been made longer-wearing, which tends to reduce the rate of increase at
which tires are generated. It was projected that these trends will continue. -

Clothing and footwear and other textlles also are pro]ected to increase in
tonnage. . 7 ‘ e
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Table 30

, PRO]ECTIONS OF. PRODUCTS GENERATED* L _ L
IN THE MUNICIPAL WASTE STREAM: 1994, 2000, "‘AND 2010 e DA
‘ (WITH DETAIL ON DURABLE GOODS) S o
-(In thousands of tons and percent of total generation) -

Thousands oftons i : % of total

Products . T 159 2000 2010 1994 2000 2010
. DurableGoods » o S L L v ‘< » o e

Major Apphances : - 3,370 . 3,430 13,760 1.6% . 15% . 14%"
Small Apphances o .. 750 80 . 1,100 . 04% - 04% .0.4%
Furniture and Furnishings . -+ 7,510 8,450 9,870  3.6% . 3.8% ' 3.8%

.Carpets andRugs. - - = 2,320 . 2,610 ' 3,180 1.1% 1.2% - 1.2%
Rubber Tires, ) ' - 3,690 4,100 ° 469 .  1.8% - 1.8% . 1.8% .
Batteries, Lead-Acid .~ - : 1,740 1,920 2,350 0.8% . 0.9% "0.9% -
Miscellaneous Durables . © 10,550 13,000 - 16700 - 5.0% 5.8% 6.4% . .

Total Dyrable Goods . =~ 29930 34370 41650  143%  154%  159% |

Nondurable Goods 56410 63910 76190  27.0%  28.7%  29.1% e
(Detail in Table 31) ‘, . i - . ‘ TR T

Containers and Packaging =~ * 74970 83410 99,300 ~ 359%  37.4%  37.9%

(Detail in;Tuble‘BZ) L .- o S _ : . S

‘Total Product Wastes** 161,310 181,690 217,140 . 77.2% = 815% . 829% .

Other Wastes B D S AT

- Food Wastes - - . 14,070 . 14,900 :16,300 67%  67% 6.2%

~ Yard Trimmings® . | 30,600 23,000 25000  14.6% - 103% - 9.5% -
Mlscellaneous Inorganic Wastes 3,100 03280 3590 7 1.5%. 1.5% 1.4% .
Total Other Wastes 4770 T4L180 T 44890  ~ 228%  185%. 17.1% o
Total MSW Generated - . 209,080 = 222,870 262,080 . 00, 0%  T00.0% .. "100.0%.

. * Generation before materials recovery or combustion.
. ** Other than food products.
" . A Yard trimmings based on source redutctlon scenario # descnbed in Table 33.
* Details may not add to totals due to roundmg Y
" Source: Franklm Assoc1ates, Ltd.

Fmally, other mlscellaneous nondurables, which include many 1tems made of
plastics, have been growing ]11stor1ca11y and the growth is projected '

to continue, causing this category to contmue to increase as a percentage of MSW
generation. S o S ‘

v

Containers and Packaglng v s

Contamers and packag 1ng is the 1argest smgle category of MSW and thls is
pr01ected to continue through 2010 (Table 32). Generation was 75.0 million tons
in 1994, with an increase to 83.4 million tons and 99.3 million tons in 2000 and

2010, respectlvely In percentage of total MSW, containers-and packaging were -
35.9 percent in 1994 w1th a pro]ected increase to 37 9 percent in 2010. The average
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4 o Co Table 31
PROJECTIONS OF PRODUCTS GENERATED* ‘
IN THE MUNICIPAL WASTE STREAM: 1994, 2000, AND 2010
(WITH DETAIL ON NONDURABLE GOODS).
(In thousands of tons and percent of total generation)
Thousands of tons : % of total .

Products ' 1994 2000 2010 1994 . 2000 - 2010

Durable Goods 29,930 34,370 41,650 . 143% 154% .15.9%
(Detail in Table 30)

Nondurable Goods ' ‘ o ' ,
Newspapers 13,540 14,600 = 16,300 6.5% 6.6% 6.2%
Books 1,140 1,290 1,650 0.5% 0.6% - 0.6%-
Magazines 2,160 2,500 3000 ° 1.0%  1.1% @ 11%
Office Papers 6,760 7,850 9,600 32% - '3.5% 3.7% -
Telephone Directories 470 - 4,960 5,760 02% . ° 22% . 2.2%
Third Class Mail 4,400 540 . . 660 21%  02% = 0.3%
Other Commercial Printing 6,740 7,820 9,550 32% ' 35% = 3.6%
Tissue Paper and Towels 2,860 3,200 3,500 14%  -1.4%  1.3%.
Paper Plates and Cups - 870 950 . 1,100 ©  04% " 04% . 0.4%
Plastic Plates and Cups . 440 490 1600 02%  02%  0.2%
Trash Bags 910 1,140 1,510 " 0.4% 05% . 0.6%
Disposable Diapers - 2,980 3,340 3,980 1.4% 1.5% 1.5%
Other Nonpackaging Paper 4,480 5100 . 6,300 21% . 2.3% 2.4% ‘
Clothing and Footwear 4,490, 5,200 6,640 - 21% 2.3% 2.5% ;
Towels, Sheets, & Pillowcases 770 . 870 1,030 04% . 04% . 04%
Other Misc. Nondurables 3,400 4,060 5,010 1.6% 1.8% 1.9%
Total Nondurable Goods 56,410 63,910 76,190 27.0% 28.7% . 29.1%

Containers and Packaging 74970 83410 99,300 . 35.9% 37.4% 37.9%
(Detqil in Table 32) . ) ’ . i ’ ‘
Total Product Wastes** 61,310 181,690. 217,140 ~ 772% ~ 81.5%  82.9% -

Other Wastes : . . o .

Food Wastes 14070 14900 16,300 67% - 67%  6.2%
Yard Trimmings” 30,600 23,000 - 25000 14.6%  10.3% 9.5%
Miscellaneous Inorganic Wastes 3,100 3280 3590  15%  15% '1.4%
Total Other Wastes 47770 T 41,180 " 44,3890 228% ~ 185% <~ 17.1%
Total MSW Generated 209,080 222,870 262,030 ~100.0% 100.0% ~100.0% ,

* Generation before materials recovery or combustion.
** Other than food products. !
A Yard trimmings based on source reduction scenario #2 described in Table 33,
Details may not add to totals due to rounding.
Source: Franklin Associates, Ltd.

growth rate for containers and packaglng through 2010 is pro]ected 'to be 1. 8
percent annually.

Tonnage of glass containers generated is projected to increase at a low rate.
Glass containers are projected to continue to be a declining percentage of MSW
generation (5.3 percent of total generatmn in 2010) :
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IN THE MUNICIPAL WASTE STREAM: 1994, 2000, AND 2010

Table 32
PROJECTIONS OF I’RODUCTS GENERATED*

(WITH DETAIL ON CONTAINERS AND PACKAGING)

1.0% .

- . (Inthousands of tons and percent of total generation) .
. Thousands of tons ‘ % of total
. Producbs ‘ 1994 2000 2010 1994 2000 . 2010

Durable Goods ‘ 29,930 - 34,370 41,650 14:3% 154% © 159%".

(Detail -in’ Table 30) S S e

Nondurablg Goods ) 56,410 63,910 76,190 - 27.0% . 28.7% 29.1%

. (Detail in Table 31) ' C : ‘ o : ;

‘Containers and,l’acka‘ging o

Glass Packaging - I . - v S
Beer and Soft Drink Bottles - 5250 . 5550 6,030 2.5% 2.5% 1 2.3%

' Wine and Liquor Bottles 1,820 1,920 2,080 0.9%’ " 0.9% T 0.8%
Food and Other Bottles & Jars | .- 5000  _ 5280 - 5740 2.4% 2.4% 2.2%

 Total Glass Packaging 12,070 - 12,750 13,850 58% ~ 57% T 53%

» Steel Packaging . L o
Beer‘and Soft Drink Cans - 10 ; - 10 10 0.0% ,O 0% " 0.0%
Food and Other Cans 29200 3,100 3,390 1.4% 1. 4% 1.3%
Other Steel Packaging 180 190 . 210 0.1% . '0.1% 0.1%

- Total Steel Packagzng 3110 ~3,300 . 3,600° 1. 5‘7_ ~1.5% 1.4% -

' Aluminum I’ackagmg . . o ‘ " co R
Beer and Soft Drink Cans - 1,710 1,950 2,380 0.8% - 09% 0.9%
Other Cans’ ' 40 40 50 0.0% .  0.0% 0.0% -

" Foil and Closures - 340 - . 390 470 02% + 0.2% -0.2%
Total Aluminum Pkg 02,090 2,380 2900 * 1.0% 1.1% " 1.1%

' Paper & Paperboard Pkg . o = ’
Corrygated Boxes 28,420 32,400 40,300 ° ' 13.6% 14.5% - - 15.4%
Milk Cartons 520 - 550 - 600 0.2% 0.2% 0.2%
Foldmg Cartons .5,140 - - 5490 6,120 . 2.5% "2.5% .. 2.3%
‘Other Paperboard Packagmg 300 320 . 360 0.1% 01% ~ 01%

- ‘Bags-and Sacks 2 240 . 2,370 2,600 1.1% 1.1% ‘
. Wrapping Papers 90 . 90 /100 0.0% " 0.0% 0.0%
Other Paper Packaging . 1,110 1,170 1,290 0.5% - 0.5% . 0.5%
-Total Paper & Board Pkg 37,820 42,390 51,370 18.1% 19.0% '19.6%

. Plastics Packaging R ' ‘ Lo
- Soft Drink Bottles - 640 . 740 - . 900 0.3% .0.3% 0.3%

" Milk Bottles 570 660, . 810 03% . 03%  03%

~  Other Containers " 2,060 2,360 2,900 1.0%  11% 11%
Bags and Sacks 1,590 1,830 ° - 2,230 0.8% . 08% - 09% -
Wraps : 2,080 . 2,390 - 2930 1.0% 11% - 1.1%
Other Plastics Packaging - '2,550 2,920 3,580 12%  1.3% 1.4%

- Total Plastics Packaging ; 10,900 © ~ 13,350 5% - 49% 5i%

- Wood Packaging 10210 11,500 14020 . 49% - 52% . 54%

Other Misc. Packaging 180 - 190 210 - 01% - 0.1% 0.1%

‘Total Containers & Pkg T74970 TE3.410 ~99.300 T35 % T 374% ~879%

Total Product Wastes** 61310 181,690 217,140 772% - BL5% - 829%

Other Wastes . - . o o - v

Food Wastes. 14070 14900 - 16,300 * | 6.7% 6.7%.  6:2%

Yard Trimmings” © 30,600 23,000 25000 . 14.6%. 103% . 9.5%

Miscellaneous Inorganic Waste 3,100 ©3,280 . 3,590 1.5%  1.5% ., 1.4%

Total Other Wastes -TE7V70 TALIS0. T44890 T 228% T 185% T 171%

Total MSW Generated 209,080 . 222,870 262,030 100.0%  100.0%

100.0%

* Generation before materials recovery or, combushon

** Other than food products.

A Yard trxmrmngs based on source reduction scenario #2 descrxbed in Table 33.

" Details may not add to totals due to )roundmg .

Source: Franklin Associates, Ltd.
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Since 1990, steel cans have been a relatively constant percentage of MSW
generation. Generation of steel containers and packaging is projected to increase’
at about the same rate as population through 2010. Steel packaglng generation is
expected to increase to 3.3 million tons and 3.6 million tons in 2000 and 2010,
respectively. As a percentage of MSW generation, steel packagmg is projected to
be constant at about 1.5 percent of total generatlon .

Tonnage of aluminum packaging has been increasing steadily over the. .
historical period, and this trend is projected to continue. Aluminum packaging is -
projected to increase to 2.4 million tons and 2.9 million tons in 2000 and 2010,
respectively. Tonnage of other materials also increases, however, s0 alummum
stays at one percent of total generat1on in the projections.

lee other paper and paperboard products, overall generatlon of paper and
paperboard packaging has been increasing rapidly. The increase is mostly in '
corrugated boxes, which are mainly used for shipping other products. Continued
increases in generation of corrugated boxes are projected; tonnage of these boxes
is projected to be 32.4 million tons in 2000, or 14.5 percent of total MSW
generation. Other paper packaging is also projected to increase in tonnage, but as
a percent of total MSW generation remain constant. All. paper and paperboard
packaging is projected to be 19.6 percent of total generatlon in 2010

Plastics packaging has exhibited rapid hlstorlcal growth and the trends are
projected to continue. Soft drink bottles, milk bottles, other containers, bags and -
sacks, wraps, and other packaging are all pro]ected to follow the increasing.
trends. Generation of all plastics packaging is projected to be 10.9 million tons
and 13.4 million tons in 2000 and 2010, respect1ve1y This accounts for about 5
percent of total MSW generation.

The Effects of Yard Trimmings Source Reduction”

As discussed earher in this chapter the apparent trend toward lower oo
generation of yard trimmings (that is, a lower tonnage of yard trimmings . -
entering the waste management system to go to composting facilities, landfill, or
combustion facilities) has a marked effect on projections of total generatlon of " <
MSW. As discussed earlier, over half of the U.S. population will live'in states -
having regulations affectmg disposal of yard trimmings by 1996, and some
additional leglslauon is projected between 1996 and 2000. No additional
legislation is projected after 2000, although ‘adjustments for population increases
were made for yard trimmings generation in 2000 and 2010

Since dramatic source reduction of yard trimmings is a comparatlvely new
phenomenon, data to support these projections are limited, although the data . -
that are available tend to. support the assumptions used. Due to current lack of -
hard data, three different scenarios for yard trimmings pro]ectlons are shown to
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- “Table33 . S

'COMPARISON OF THREE SCENARIOS FOR = -
‘ SOURCE REDUCTION OF YARD TRIMMINGS: 2000 AND. 2010 "
i I .- (Inthousands of tons and percent of total generation)

" 2000 o 2010

- ‘ "Avg. Annual ‘ L . Avg. Annual
' ) % of % Increase - % of .~ % Increase
Gereration , Total ~ inMSW  Genération - ‘Total  in MSW.

"' (Thousand MSW  Generation. (Thousand MSW Generation

) . © Tons)  Generation 1994-2000 .Tons) ~ Generation'1994-2010 -

- Scenario 1 B " S - o o
. Yard trimmings constant since e 1994 o ! ‘ ‘ o L
-Yard trimmings_ - ) 30,600 - 13.83% . - - 30,600 11.4% -
.Total MSW generation =~ - 230470 = 100.0% - .1.64% - - 267,630 * 100.0% . 1.56%°

Scenario 2 C S ' B t ’
Yard trimmings. reduced* . N ) ‘
' Yatd ttimmings . . - . = 23,000 10.3% - 25000 9.5% - -
 Total MSW. generahon C . 2228700 100.0%  1.07% 262,030 100.0% . 1.42%
. Scenario 3 ' o . S M
Yard Trimmings reduced further**v S S S
"+ Yard trimmings , -~ 15300 . 71% 0 - S .715300 0 61% - = -
Total MSW generanon C 215170 100.0% " 0.48% ) ‘252,330 o IOO;O%l . 1.18%

™~
5 - . 7

* Assumes a25 percent reductlon in yard tnmmmgs from 1994 generatlon for 2000 and an 18 percent reduction i in_
yard tnmmmgs from 1994 generation for 2010. (See fext for’ assumptlons ) .
** Assumes a 50 percent reduction in yard tnmmmgs from 1994 genera'uon
Source Franklin Associates, Ltd. o ‘

'present a range of possﬂ:ﬂe outcomes (Table 33) The mld range scenarlo AR
”(Scenano 2) is used for pro]ectlons in this report N . - P

For Scenarlo 1 it was assumed that there would be no further reduction i in
yard trlmmmgs generation compared to generation in 1994 (ie., yard trlmmmgs
remain at 30.6 million tons for 2000 and 2010). Scenario 2 was developed using .

‘the assumptions described earlier in this chapter. Assuming that generatmn of.

all other products and materials would not change from scenario to scenario,

total projected MSW generation in 2000 would be 230.5 million tons under’

~ Scenario 1 compared to 222.9 million tons under Scenario 2. Yard trimmings

would. comprlse 13.3 percent of total generation in Scenario 1, compared to 10.3.
percent in Scenario 2. For 2010, total projected MSW generation would be 267.3
~million tons under Scenario -1 compared to 262.0 million tons under Scenario 2. :
‘Under Scenario 2 yard trlmnungs are’ pro]ected to be 9. 5 percent of total MSW a
generatlon in 2010. ‘ ‘

A For a more opt1m1st1c scenario for yard trimmings reduction, it was'
assumed that yard trimmings generation could be reduced by 50 percent between
1994 and 2000 and remain at that level through 2010 (Scenario 3). Under this
assumpt1on yard trlmmmgs generatlon would be 15.3 mllhon tons in both 2000




and 2010. Yard trimmings would be 7.1 percent and 6.1 percent of total MSW .
generation for 2000 and 2010, respect1ve1y

For another perspective, Table 33 also shows the annual rates of increase -
of MSW generation ‘for the time pefiods 1994-2000 and 1994-2010 under the
various scenarios. If yard trimmings do not decrease (Scenario 1), MSW
generation would increase an average of 1.64 percent annually from 1994 to 2000
and 1.56 percent annually from 1994 to 2010. Under Scenario 2 for yard
trimmings reduction, the average annual rate of increase in MSW generation
would be 1.1 percent from 1994 to 2000 and 1.4 percent from 1994 to 2010. Finally,
under a 50 percent reduction in yard trimmings scenario, the increase in MSW
generation would be 0.5 percent annually for 1994 to 2000 and 1.2 percent for 1994
to 2010. (Each scenario assumes that generation of other materlals would increase
by the amount shown in Table 27.) ~ ‘

It should be noted that a marked reduction in yard trimmings causes the
percentages of all other products in the'MSW stream to increase, even if their .
tonnages remain constant or decrease modestly.

PRO]ECTIONS OF MSW RECOVERY

Prior to the 1980s, rates of recovery for recychng mcreased slowly and thus
pro]ectrons were relatively easy to make. At this time, however, there is a high
level of interest in municipal solid waste management in general, and. in
recycling and composting in particular. Government agencies at all levels are
seeking ways to stimulate materials recovery. Local communities are adding
materials recovery and recycling programs, but there is no accurate nationwide
accounting system. In response to the demand for more recovery and more
markets for recovered products, industry associations and individual companies
have invested large amounts of money and effort in developing new recyclmg
programs and products containing recovered matenals :

Because of the rap1d1y changing situation and uncertamty in the avallable
data, projections of materials recovery were made in scenarios that could achieve
different rates of recovery in 2000 and 2010. Scenarios were developed for 25, 30,
and 35 percent recovery rates in 2000 and 30, 35, and 40 percent recovery rates in
2010 (see Appendix B). These scenarios are based on recovery of postconsumer .
MSW and do not include industrial scrap. Also, composting of only food wastes
and yard trimmings is included in these scenarios; estimates of composting of
mixed MSW were hot made for th15 report. :

The recovery scenarios developed for this report descrrbe sets of condltlons :
that could achieve the selected range of recovery rates. The scenarios are not
intended to predlct exact recovery rates for any particular material; there are’
many ways in which a targeted overall recovery rate could be achieved.
Especially at the state and local levels, differing c1rcumstances mean that
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~recovery tates of a partlcular material could be h1gher or lower than those used
to develop these scenarios. a : SRR :

Discussion of Assumptlons o
R . - S A -

Some general assumpt ions and pr1nc1ples were used 1n makmg the
recovery estlmates '

J Recovery 1ncludes both recovery for recycllng and for compostmg
Recovered materials are ‘assumed to have been removed from the
' ‘mun1c1pal waste stream ' : T

. e Itwas assumed that local state, and federal agenc1es wrll continue to
emphasize recycling and compostmg as MSW management
~ alternatives. - R o o

. It was assumed that present state dep051t laws W1ll remain in place, but
that no additional depos1t leg1slat10n for contamers would be enacted

¢ It was assumed that affected industries will contlnue to empha51ze

- - recovery and recycling programs, and will make the necessary
1nvestments to ach1eve h1gher recychng rates o S

K It was assumed that the current trend toward bannlng certaln yard
- trimmings in landfills will continue to-2000, providing stimulus for -
<. composting programs and for source reduction of yard trimmings by
+ ' citizens. No additional legislation affectmg yard tr1mm1ngs was '
projected past 2000 ' : ,

e Based on the precedmg assumpt1ons, most U S c1tlzens W1ll have access -
to recovery options before 2000, which will often, in. fact, be mandated.
These opt1ons will include curbside collection, drop-off and buy-back -
centers, and, in some instances, mixed waste processing facilities.
‘Recovery will continue to increase as more recovery systems come on-
vllne : : : » : ‘

e In sp1te of the factors encouragmg more recovery as. enumerated above, ,
many areas of the U.S. are thinly populated -and/or'remote from ready
markets for recovered materials; many of these areas also have adequate.
landfill capac1ty Therefore, the overall recovery rate for the entire -
country may not reflect the higher rates achieved in communltles
where condltrons are favorable for recycllng and compostmg

b o N
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Scenarios for 2000 - o ' : o FERCE o
The range of pro]ected recovery rates for materials in MSW under three
recovery scenarios (25, 30, and 35 percent) in the year 2000 is shown in Table 34.
(Details of the assumptions for individual products in MSW are in Appendix B.)"
Continued increases in recovery in every category will be required to reach the: -
scenarios shown. To reach a recovery rate of 30 percent nationwide in 2000, 43 °
percent of all paper and paperboard 27 percent of all glass, 44 percent of metals,
and over 7 percent of all plastics in MSW would be recovered under this |
scenario. Forty percent of all yard trimmings would be recovered for composting
under this scenario (not mcludmg backyard compostmg and other source
reduction measures). - , o

Table 34

PROJECTED GENERATION AND RANGES OF RECOVERY,* 2000
(In thousands of tons and percent of generatlon of each matenal)

2000 MSW L ) Recovery - 1994 MSW
‘ Generation Thousand tons | "~ % of generation Recovery
Materials - (thous tons) *  25% 30% 35% 25% 30% 35% ° (%***)
Paper and Paperboard . 91,260 33,280 39,440 43,340 36.5% 43.2% - 47.5%  353% "
Glass 14,190 3,440 3,830 - 5100 242% 27.0% '359%  23.4%
Metals K o - : . ‘
Ferrous 12,830 4,430 53100 6,670 34.5% 41.4% ' 52.0% 32.3% - -
Aluminum 3,510 1,380 1,550 1,710 39.3% 44.2% 48.7% 37.6% -
Other Nonferrous™** 1,350 ___900.. 930 930 66.7% 68.9% 68.9% © -66.1%
Total Metals 17,690 6710 7,790 9,310 37.9% 44.0% - 52.6% 35.9%
Plastics 23,290 1,170 1,690 2,500 ‘5.0‘% 7.3% 10.7% = 4.7%
Rubber & Leather 7,280 620 - 820 1,030 8.5% 11 3% . 14.1% 7:1%
Clothing, Other Textiles 7,490 910 1,000 1210  121% 146%  162%  11.7% -
Wood 16,490 1,720 2,180 2,880 10.4% 132% 17.5%  9.8%
Yard Trimmingst 23,000 7,360 9,200 11,500 32.0%« '40.0% 50.0% 22.9%
Food Wastes 14,900 . 510 . 830 _ 1,130  3.4%- 5.6% 7.6% " “3.4%
Other Materials} 7,280 Neg. , Neg Neg Neg  Neg Neg ) Neg -

Totals 223,870 55720 66870 78000 250% 30.0% 35.0% & 23.6%

* Recovery of postconsumer wastes; does not include converting/fabrication scrap.
Does not include recovery for mixed MSW composting.
** Includes some nonferrous metals other than battery lead.
+ Yard trimmings generation based on source reduction scenario #2 described i in Table 33.
$ Miscellaneous inorganic wastes, electrolytes in batteries, other miscellaneous.
**¢ From Table2. .
Neg. = Negligible (less than 5,000 tons or 0.05 percent)
Details may not add to totals due to rounding.  »
Source: Franklin Associates, Ltd.
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- To ach1eve a recovery rate of 35 percent nat1onw1de in 2000 approxrmately
50 percent of all paper and paperboard, all metals, and yard trimmings would -
‘need to be recovered. Glass recovery would need-to be 35 percent, and recovery of
: plastlcs, clothing and other textiles, and wood wouild each be about 15 percent of .
generation. Increased composting of food waste would also be requlred toredch
this level of recovery nat10nw1de : :

3

: Sc'enaribs for 2010‘

The range of pro]ected recovery rates for materlals in MSW under three
recovery scenarios (30, 35, and 40 percent) in the year 2010 is shown in Table 35. -
(Details of the assumptions for individual products in MSW are‘in Appendix B. )
Recovery rates requlred for a 35 percent recovery rate nationwide are similar to -
those descrlbed in the 35 percent scenario for 2000. To, reach a 40 percent recovery .

/ .
: ‘ Table 35 . . :
'PROJECTED GENERATION AND RANGES OF RECOVERY,* 2010 .
(In thousands of tons and percent of generation of each materral)

2010 .7 . Recovery . - . - 1994 MSW

. . - -Geheration Thousandtons % of generation . Recovery
Matenals C (thoustons)  30% - 35%  40% . - 30% 35%  40%  (%**¥) .
Paper and Paperboard 108, 860 ) 217,460 . 52,140 - 56, 010 43._6% 47.9% 51.5% , 35.3%
Glass . - 15, 650 4160 5540 7620 | 26.6%, 354% 48.7%  23.4% -
Metals o ' T i - : .

Ferrous = . - 15010 6000 7,650 8790 40.0% 51.0% 58.6% - 32.3%
Aluminum ~ 4300 1,880 2120 2170 43.7% 49.3% 50.5% - 37.6%
Other Nonferrous** 1,660 1,140 _ 1,140 . 1,140 - 68.7% 68.7% 68.7% . ° 66.1% "
Total . Metals . 720,970 9,020 10910 12100 43.0% 520% 57.7% .- 359%
, Pias‘tics"‘ - 128940 2,060 3,140 4330 7.1% 10.9% 150%  47%
 Rubber & Leather 8780 940 . 1170 1640 107% 133% 187%  7.1%
Clothmg, Other Texules” 19,220 1,380 1530  1,920..15.0%.  16.6% 20.8%  11.7%
~Wood . C 19940 0 2660 3500 - 4910 13.3% 17.6% 24.6%  9.8%
“ Yard Trimmingst 25000 10,000 12,500 13750 40.0% 50.0%. 55.0% - 22.9%
. Food Wastes 16300 ~ 930 1270 © 2530 5.7% .7.8% 155%  3.4%"
‘Other Materialsf © = . 8370  Neg - Neg. | Neg Neg  Neg ~ Neg  Neg '

Totals ‘ 262,030 - '78610 91,700 104,810 30 0% 35.0% 40.0%, | 23.6%

v

* Recovery of postconsumer wastes, does not include convertmg/ fabrxcatlon scrap

.Does not include recovery for mixed MSW composting.
“#* Includes some nonferrous metals other than battery lead. '
-+ Yard trimmings generation based on source reduction scenario #2 descnbed in Table 33, :
* + Miscellaneous inorganic wastes, electrolytes in batteries, other miscellaneous. .
*** From Table 2. :

Neg. = Negligible (less than 5,000 tons or 0 05 percent)
Details may not add to totals due to rounding.
Source: Frankhn Assoc1ates, Ltd :
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rate nationwide in 2010, 52 percent of all paper and paperboard 49 percent of all
glass, 58 percent of metals, and 15 percent of plastics would need to be recovered.
Significant recovery of clothing, food, and wood ‘wastes would also be required. -
Over 50 percent of all yard trlmmmgs would be recovered for compostmg under
this scenario.

PROJECTIONS OF MSW DISCARDS AFTER RECOVERY

Discards of mun1c1pa1 solid waste as defined for this report are those .
wastes remaining after recovery of materials for recycling and composting of yard
trimmings. The remaining discards.must be managed by combustion, landfilling,
or some other means such as mixed waste composting or preparation of fuel
products. The effects of projected recovery rates on the amounts and
characteristics of mun1c1pa1 solid waste discards are illustrated in Table 36. (A 30
percent recovery scenario for 2000 and 35 percent recovery scenario for 2010 is
shown as an example.) - :

This projected scenario of discards, wh1ch is ba,sed on substantlal
source reduction of yard trimmings and a 30 percent recovery rate for materials
and products generated in 2000, shows a 2.4 percent decrease in MSW discards in
2000 as compared to 1994. Assuming a 35 percent recovery rate for materials and
products generated in 2010, discards from 2000 to 2010 are projected to increase.
This increase in discards occur (versus'a decrease as shown from 1994 to 2000)
because of the pro]ected ”ﬂattemng out” of the growth rate for recycling (23.6
percent to 30 percent in a six-year period from 1994 to 2000 versus 30 percent to 35
percent in a ten-year period from 2000 to 2010). Also, a reduction in the
genera’aon of yard trimmings between 1994 and 2000 is projected, whereas the
reduction in generation from 2000 to 2010 is not expected to be as significant. This
is based on the assumption that the majority of legislation banning yard -
trimmings from landfills will have occurred before 2000.

The materials composition of MSW discards is qulte dlfferent from the

materials composition of MSW generation (see Table 27), especially for materlals ‘

that are recovered at higher rates. For example, paper and paperboard are

projected to comprise 40.9 percent of MSW generation, but 33.2 percent of MSW o

discards, in 2000. Yard trimmings would decline from 14.6 percent of MSW
generation to 10.3 percent of discards under this scenario in 2000. The percentages
of other materials discards would likewise increase or decrease, depending upon
their projected recovery rates.
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Table 36
PRO]ECTIONS OF MAT]*RIALS DISCARDED* IN MSW 1994 2000 AND 2010

(RECOVERY SCENARIOS ASSUMED: 30% IN 2000, 35% IN 2010)
' (In thousands of tons arid percent of total discards) -

- o Thousand tons A B , "% of dlscards ‘ ‘
_Materials © - 1994 2000%* 2010 1994  2000%* 20107 ‘
' Paper and Paperboard . 52,570 51,820 56720 . 329%  33.2%  333% = - -
Glass, .. . 10160 10360 " 10110 - 64%  6.6% . 5.9% .
Metals . ) P o ' ‘ e
Ferrous . 78000 - 7520 . 7360 49% . 48% - 43%
Aluminum . 1910 1,960 2,180 ©  1.2% 1.3% . " 1.3%
Other Nonferrous * *~ 410 420 520 - .03% . 03%  -03% . ..
Total Metals’ -10,120 - 9,900 ~ 10,0600 .  63% . 6.3% 59%
_Plastics = 18910 . 21,600 . 25800 -~ 11.8%, . 13.8%. . 15.1%
Rubber & Léather 5920 6460 7,610 37%  41% 45%
- Clothing, Other Textlles 5,790 6,400 ° ..7,690 ©3.6% 4.1% . 45% . -
- Wood . . ' . 13160 , 14310 16430 8.2% 92% - 9.6% .
. Yard Trimmingst . 23,600 - 13,800 12,500 . 14.8% 8.8% _ 7.3%
Food Wastes - T 13590 14070 . 15030 . 85% . - 9.0% 8.8%
Other Materialsf . 5940 = 7,280 8380 - 3.7% 49% = 4.9%

 Totals - . 159,760 - 156000 170330 " "100.0% .7100.0% 100.0%

o Dlscards after recovery for recychng and compostmg of yard trlmmmgs
** 30 percent recovery scenario assumed for 2000 (Table 34).
A 35 percent recovery scenario assumed for 2010 (Table 35).’ :
"t Yard trimmings generatlon based on source reduction scenario #2 described in Table 33.
:]: Miscellaneous inorganic wastes, electrolytes in batteries, other mlscellaneous
'Details may not add to totals due to roundmg
Source Franklin Associates, Ltd.

ER . ’ 1
\ . . . .

”‘PRO]ECTIONS OF MSW COMBUSTION

Makmg projections of MSW combustlon is somewhat d1ff1cult because of
the many uncertainties affecting the planning and construction of new fac111t1es~
Several years are required to site and obtain permits for constructlon of new
MSW combustlon facilities. Projections of future waste-to-energy combustion
. capacity were based on facilities operating or reported under construction or in
- planning. Conversely, estimates were made to account for capacity that will be -
_retired from service after 1994. Based on this ana1y51s MSW sent to waste-to-
“energy combustion facilities was projected to remain near the 1994 level (30
m11110n tons) for 2000 and 2010 :
Wh11e substantlal amounts of MSW were burned w1thout energy recovery
in past years, most of these older facilities have been closed due to the costs of -
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implementing air pollutioﬁ requirements. MSW destined for incinerators is

projected to continue to decrease through 2010. Approximately one million tons -
of MSW is projected to be managed through incinerators after 1994. -

Since there is increasing interest in combustion of certain source-separated
components of MSW—especially tires, but also wood pallets, paper, and
plastics—it was assumed that combustion of these materials would continue to
increase. - ' " T

Accounting for waste-to-energy combustion, incinerators, and combustion -
of source-separated components of MSW, combustion of MSW is projected to -
increase from 32.5 million tons in 1994 to 34 million tons of MSW in 2000. By
2010 MSW combustion is projected to increase to 38 million tons: ST

SUMMARY OF PROJECTED MSW MANAGEMENT |

A summary of the projections is presented, with similar figurés for 1994
included for contrast (Table 37). For the summary, a mid-range recovery scenario s
of 30 percent in 2000 and 35 percent in 2010 was used. A graphical illustration of .
the long-term trends is shown in Figure 20. o |

Table 37

GENERATION; RECOVERY, COMBUSTION, AND DISPOSAL
OF MUNICIPAL SOLID WASTE: 1994, 2000, AND 2010
(RECOVERY SCENARIOS ASSUMED: 30% IN 2000, 35% IN 2010)

* (In thousands of tons and percent of total generation)

Thousands of tons - % of generation

] 1994 20000 ~ 2010 1994 2000 2010 .
Generation . 209,080 222,870 262,030 © 100.0% 100.0% 100.0% v
Recovery for recycling 41,840 56,840 77,930¢ 20.0% . 25.5% . 29.7%
Recovery for composting* 7,480 10,030 13,770 3.6% 4.5% 5.3%

Total materials recovery 49,320 66,870 . 91,700 '23.6% 30.0% 35.0%
Discards after recovery 159,760 156,000 170,330 76.4% ' 70.0% 65.0%"
Combustion** 32,490 34,000 38,000 15.5% 15.3% . 14.5% '
Landfill, other disposal . 127,270 122,000 132,330 60.9% 54.7%  50.5%"

¥ Composting of yard trimmings and food wastes. Does not include backyard composting. -
** Combustion of MSW in mass burn or refuse derived form, incineration without energy - -
recovery, and combustion with energy recovery of source separated materials in MSW.
Details may not add to totals due to rounding. ‘ B
Source: Franklin Associates, Lid. C : )

v s
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From 1994 to 2000, generatlon of MSW is pro]ected to increase by 1. 1
percent per year compared to 2.6 percent per year between 1980 and. 1990. The

* generation of MSW is pro]ected to increase by 1.6 percent per year between 2000

- and 2010. As described earlier, source reduction of yard trimmings ¢ accounts for

most of the decrease from 1994 to 2000 under the selected scenario. :

The effect of the m1d—range scenario. for materlals recovery for recyclmg
and yard trimmings composting causes the discards of MSW to decline between |
1994 and 2000, from 159.8 million tons in 1994 to 156.0 million tons in 2000: After
"deductions for combustion, discards to landfill and other disposal were 127.3
million tons in 1994, declining to 122:0 million tons in 2000. After deductionis for.
' recychng and combustion, discards to landfill and other dlsposal were pro]ected
to mcrease to 132.3 m11110n tons in’ 2010 P

. Figure 20. Municipal Solid Waste -Management, 1960 to 2010

"~ 300,000 - —
Recovery for_Composting* \ B

250,000 ' 300 IS SRS S L

'200,000

- 150,000

Thousand tAons—

100,000 -

- 1960 1965 1970 = 1975 - 1980 1985 1990 ' 1995. 2000 2005 .201 0
- *Recovery scenanos assumed:30% in 2000 35% in 2010, ' )
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ADDITIONAL PERSPECTIV ES ON MUNICIPAL SOLID WASTE

“In thls section, the municipal solid waste (MSW) characterlza’aon data
summartized in ‘previous sections of the report are: presented agam from different
perspectlves These are: :

» Historical and pro]ected MSW generatmn and management on a
pounds per person per day bas1s .

. H1stor1ca1 and pro]ected MSW generatlon by mater1a1 ona pounds per
person per daybasis - - _ . . 2

t
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* A classification of 1994 MSW generatlon into res1dent1a1 and
commercial components

. Hlstorlcal and projected dlscards of MSW classified 1nto organic and
Orgamc fractions :

e A ranking of products and materlals in 1994 MSW by tonnage generated.. '
and discarded. , :

Generation and Discards by Individuals
Municipal solid waste planners often thmk in terms of generation and
discards on a per capita (per person) basis. Data on historical and projected MSW

generatlon and management are presented on the basis of pounds per person per

day in Table 38. The top line shows a steady increase in per capita generation of -
MSW, from 2.7 pounds per person per day in 1960 to 4.4 pounds per person per
day in 1994, with a projection of 4.4 and 4.8 pounds per person per day in 2000
and 2010, respectwely The prlmary reason for the projected decline in growth of
MSW generation is a decrease in yard trimmings entermg the MSW
management system.

The per capita discards represent the amount rémaining after recovery for
recycling and composting. Discards after recovery for recycling and composting
grew from 2.5 pounds per person per day in 1960 to 3.6 pounds per person per day
in 1990. Between 1990 and 1994, discards declined to 3.4 pounds per person per
day due to increased recovery for recycling and composting. Under a.30 percent

Table 38

PER CAPITA GENERATION, MATERIALS RECOVERY COMBUSTION,
AND DISCARDS OF MUNICIPAL SOLID WASTE, 1960 TO 2010
(In pounds per person per day; populahon in thousands)

1960 1970 1980 1990\\ 1994 2000 2010 L

Generation S 2.67 3.29 3.67 433 4.40 4.42 478
Recovery for recycling & composting 0.17 0.21 0.35 0.72 1.04 1.33 1.67
Discards after recovery 2'50, 3.08 333 . 361 - 3.36 3.09 31
Combustion , 0.82 0.67 0.33 0.70 - 0.68 0.67 Y‘ 0.69
Discards to landfil],‘ ‘ ‘ o ‘ o o A

other disposal L ’ 1.68 2.40 3.00 291 268 - 242 2.41

Resident Population (thousands) = 179,979 203984 227,255 249,402 260,341 276241 300431

. . X
Projections assume a substantial reduction of yard trimmings generation from 1994 to 2000, a 30% recovery

scenario for 2000, a 35% recovery scenario for 2010, and a shght increase in net combusnon of MSW '
Details may not add to totals due to rounding.
Population figures from Bureau of the Census, Current Populatxon Reports. -
Source: Franklin Associates, Ltd. '




recovery scenario for 2000.and a 35 percent recovery scenario for 2010, thls
- decline is pro]ected to continue, to 3. 1 pounds per person per day

v In 1994, an estimated 0.7 pounds per person per day of dlscards were .
rnanaged through combustion, while the remainder—2.7 pounds per person per
day—went to landfill or other disposal. The projection for 2000 and 2010 is.that
0.7 pounds per person per day would continue to be combusted and 2.4 pounds

' per person per day would be landfilled. o

In Table 39, per Caplta generatron of each mater1al category characterlzed in

this study is shown. Paper, plastics, textiles, and wood in MSW have grown on a

per capita basis throughout the 34-year historical period, and this growth is .

" projected to continue. Glass generatlon grew on a per caplta basis durlng the

earlier decades, but declined in the 1980s. Generation in the 1990s was lower on a

per capita basis, and is pro]ected to remain constant. Generation of metals and

rubber and leather-on a per capita basis also grew, then declined somewhat. Some

growth in the per caplta generatlon of these materlals is prOJected to 2010.

Table 39

PER CAPITA GENERATION* OF MUNICIPAL SOLID WASTE,, .
BY MATERIAL, 1960 TO 2010 . ‘
(In pounds per person-per day)

Materials, . , 1960 . 1970 . 1980 ° 1990 1994 2000 2010

Paper and paperboard ' ' o,.9r R RTR 133 - 160 - 171 - 181 199 - '
_ Glass A Lo 020 034 03 | 020 . 028 028 0.29
‘Metals 032 039 ° 035  036. 033 - 035 0.38
Plastics ) 0017 008 @ 019 037 042, 046 . 053
- Rubber and leather = 006 - 009 011 014+ 013 014 016
 Textiles e . 005 005 ‘006 011 ‘- 014 - 015 .017
‘Wood 009 011 © 018 027 031 ° 033 036
Other . . - . 000 002 . 006 ~ 007 008 008 009
‘ TotalNonfoodProducts e T2 T 268 320 340 T 360 ~ 396
Foodwastes . . 037" 03¢ 031 029 030 0300 030
“Yard trimmings . : 061 | 062 - 0.66 077 4‘ 064 o v0.4i6 Y046 -
" Miscellaneous inorganic wastes <~ 0.04 005 005 006 007 . 007 007

Total MSW Generated 267 329 B 37 133 — 440 442 T i7/8

_ Resident Population (thousands) 179,979 203,984 - 227 255 249402 260,341 276241 300,431

* Generation before materials or energy recovery.
Details may not add to totals due to rounding,.
Source: Tables 1 and 27. Population figures from the Bureau of the Census, Current Populatlon Reports




Generation of food wastes has declined on a per capita basis dueto - .~ .
increased processing of food before it enters the residential or commercial waste .
streams. Per capita generation of food wastes is projected to remain constant. - '
Generation of yard trimmings on a per capita basis increased over a 30-year . -
period, but has begun to decline for reasons discussed elsewhere in this 'repor_t.,”. .

Overall, per capita gen’erétion of MSW increased throughout the.34—y'éa'r_ ,
study period. This increase is projected to continue, but at a much slower rate of
growth, primarily because of the projected source reduction of yard trimmings. .

Residential and Commercial Generatidn of MSW

The sources of MSW generation are of considerable interest to :
management planners. The material flows methodology does not lend itself well
_to a distinction as to sources of the materials because the data used are national
in scope. However, a classification of products and materials by residential and
commercial sources was first made for the 1992 update of this series of teports.

For purposes of this classification, resideritial waste was considered to
come from both single family and multi-family residences. This is somewhat
contrary to a common practice in MSW management to classify wastes collected
from apartment buildings as commercial. The rationale used for this report is
that the nature of residential waste is basically the same whether it is generated
in a single or multi-family residence. (Yard trimmings are probably the primary
exception, and this was taken into account.) Because of this approach, the ’
percentage of residential waste shown here is higher than that often reported by,
waste haulers. | ‘ " o l o

Commercial wastes for the purpose of this classification include MSW . .
from retail and wholesale establishments; hotels; office buildings; airports and .
train stations; hospitals, schools, and other institutions; and similar sources. No
industrial process wastes are included, but normal MSW such as packaging,
cafeteria and washroom wastes, and office wastes from industrial sources are
included. As is the case for the data in Chapter 2, construction and demolition .
wastes, sludges, ashes, automobile bodies, and other non-MSW wastes are not '
included. a : ' K ’

The classification of MSW generation into residential and commercial .~
fractions was made on a product-by-product basis (see Appendix C of EPA report
530-R-94-042, Characterization of Municipal Solid Waste in the United States: T
1994 Update). The 1994 tonnage generation of each product was allocated to,
residential or commercial sources on a “best judgment” basis; then the totals
were aggregated. These are estimates for the nation as a whole, and should not be -
taken as representative of any particular region of the country. . L

A few revisions to the methodology were made for the cutrent report .
based on estimates made in a 1994 report for Keep America Beautiful, which was -
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-extenswely reviewed by public and private sector experts in mun1c1pa1 sol1d
waste management. Discards-of major appliances and rubber tires were *
reassigned to the commercial sector rather than the residential sector because,
while these products may be used in a residential setting, they tend to be collected
and managed through ‘the: commercral sector. ‘ :

’ Based on this ana1y31s, a reasonable range for res1dent1a1 wastes Would be
: 55 to 65 percent of total MSW generation, while commercial wastes probably |
range between 35 to 45 percent of total generatlon (Table 40)

Table 40

CLASSIFICATION OF MSW GENERATION INTO'
~RESIDENTIAL AND COMMERCIAL FRACTIONS, 1994

- e (In thousands oftons and percentoftotal) .

[N

Thousand tons 7 ‘Perc':ent of total

" Residential Wastes . 114,990 — 135900 =~ ©  55.0% — 65.0% e
. Commercial Wastes 73180 - 94090 35.0% -45.0% "
o Fstimates are presented as a range because of w1de Varlatlons across

. ‘the country. :
Source Frankhn Assocrates, Tid .
|

'Org'.ar\icllnorganic\ Fractions of MSW Discards .

The composmon of M!:W in terms of ofganic and i 1norgan1c fractions is of
. interest to planners of waste management facilities:and others working with
MSW. This characterization of MSW discards is shown i in Table 41. (Discards v
were used instead of generation because discards enter the solid waste  * : -
management system after recovery for recycllng and composting.) The organic’
fraction-of MSW has been increasing steadﬂy smce 1970 from 75 percent organlcs

Sin 1970 to 85 percent in 1994

It is mterestmg to note, however that the percentage of MSW that is-
organics began to “level off” after 1992 because of the projected decline in yard
-trrmmlngs discarded. This trend is projected to continue through 2000, with
organics compr1s1ng 85 percent of total MSW discards in 2000. After 2000
projected increases in yard trimmings and other organic components of MSW
~ suchas paper, are expected to cause the organic fraction to 1ncrease to,
vapprox1mate1y 86 percent of total Msw d1scards -

o Ranklng of Products in MSVV by Welght

About 50 categorles of products and materlals are characterlzed as-line
1tems in the tables in Chapter 2. 1ti is d1ff1cult when exam1n1ng that set of tables to
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Table4l
COMPOSITION OF MSW DISCARDS*
BY ORGANIC AND INORGANIC FRACTIONS,

~ 1960 TO 2010
(In percent of total discards)

Year Organics** Inorganicst

1960 77.8% L 222% -
1970 " 753% .. 247%
1980 78.3% ;o 21.7%
1990 84.0% .  16.0% .
1991 84.0% . . 16.0%
1992 . 84.3% . 15.7%
1993 84,3% 15.7%
1994 85.4% C 14.6%
2000 . 84.9% 15.1%
2010 86.1% 13.9%

* Discards after materials recovery has taken place,’
and before combustion. ‘ o
** Includes paper, plastics, rubber-and leather,
textiles, wood, food wastes, and yard frimmings.
+ Includes glass, metals, and miscellaneous inorganics.
" Details may not add to totals due to rounding.

Source: Tables 3 and 36.

see in perspective the relative tonnages generated or discarded by the différeﬁt
items. Therefore, Tables 42 and 43 were developed to illustrate this point.

In Table 42, the various products and materials are arranged in.descending
order by weight generated in 1994. Subtotals in the right-hand column group
components together for further illustration. For example, only yard trimmings
and corrugated boxes stand at the top of the list, with each generating over 10
percent of total MSW. Together these two items totaled 28.2 percent of MSW
generated in 1994. The next seven components, each 'comprising 3 to 10 percent
of total MSW generation, accounted for 33.2 percent of generation. Together
these nine components accounted for over 61 percent of total MSW generated. -
The 17 items at the bottom of the list each amounted to less than one percent of
generation in 1994; together they amounted to only 6.7 percent of total MSW
generation. : : | e

A different perspective is provided in Table 43, which ranks products in
MSW by weight discarded after recovery for recycling and composting. This table
illustrates how recovery alters the products’ rankings. For example, corrugated
boxes, which ranked second highest in generation, ranked third in discards in
1994. : : o ‘




Table 42 o
GENERATION OF MUNICIPAL SOLID WASTE, 1994

ARRANGE]D IN DESCENDING ORDER BY WEIGHT . . Ty
(In thousands of tons) ! '
Thousand Percent Percent
" tons - of total subtotals
Components compnsmg >10% of total MSW generahon i -
Yard trimmings . 30,600 14.6% . . ‘
Corrugated boxes - S S 28,420 13.6% .. 28.2% . .
Components comprising 3—1 0% of total MSW generatlon ) ‘ o )
‘Food wastes - . ~ oo 14,070 6.7%
Newspapérs - ST Lo - . 18,540 . 6.5% o
Miscellaneous durables o 10,550- . 5.0% - -
Wood packaging AR ' 10,210 . © 49% - '
Furniture and furmshmgs s o %7510 . 3.6%
Office-type papers : ' 6,760 - 32% . T
Other commercial'printing o S 6,740 S 3.2% ‘ 33.2%
Components comprising 2- 3% of total MSW generahon ‘ S
Glass beer & soft drink bottles ) 5,250 2.5%
Paper folding cartons T : .. 5,140 < 2.5%
Glass food & other bottles ' 5,000 - 2.4%
Clothing and footwear Co T 4,490 - -2.1%
Other nonpackaging paper . 4,480 - - 21% s o
Third class mail o - \" 4,400 . 2.1% ) 13.8% . ¥
Components comprising 1-2% of total MsSW generahon I o : S
Rubber tires . . 3,690 : " 1.8% : ' o ‘
Miscellaneous nondurables ) ‘ 3,400 - 1.6%
Major appliances . - 3,370 "1.6%
Steel cans and other packaglng - . 23,110 . "1.5%-
Miscellaneous inorganic wastes . 3,100 - 1.5%
D1sposable diapers o ; 2,980 1.4%
Tissue paper and towels =~ =~ . - 2,860 " 1.4%
Other plastic packaging T o 2,550 1.2% .
Carpets and rugs S : - 2,320 1.1%
Paper bags and sacks : ’ . 2,240 - 11%
Magazines o ‘ 2,160 - 1.0% -
- Aluminum cans'and other packagmg : ) 2,090 T 1.0% )
Plastic wraps ' 2,080 T1.0% . 0
Plastic other contamers ‘ . - .2,060 _ 1.0% - 18.2%
Components compnsmg < 1% of total MSW generahon e
- Glass wine & liquor bottles” .~ o 1,820 ©10.9%
Lead-acid batteries - L 1,740 - 0.8% ,
Plastic bags and sacks . 1,590 . 0.8% .
Books - . 1,140 : 0.5%
Other paper- packagmg o -0 1,110 <. 05%
. Trash bags o . ‘ oo 7910 0 . 04%
Paper plates and cups ‘ : 870 . S 0.4%
“Towels, sheets, an pﬂlowcases Coe < 770 =L 04%
Small appliances’ - - I . 750 ° --0.4%
" Plastic soft drink bottles - S 640 - 0.3%.
Plasticmilk bottles o ' 570 . . . 0.3%
Paper milk cartons R o 520 - 0.2%
Telephone directories = o © 470 _ 0.2% -~
Plastic plates and cups T - 440 v 0.2%
‘Other paperboard packaging o 300 0.1%
. Other miscellaneous packagmg B . 180 - . 0.1% : ‘
Paper wraps =~ o s 90 10.0% . .. 67%
‘Total MSW Genemtzon ' . © 209,080 100.0% . - .100.0% .

Source (,hapter 2.
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Table 43

DISCARDS OF MUNICIPAL SOLID WASTE, 1994
ARRANGED IN DESCENDING ORDER BY WEIGHT.

(In thousands of tons)
Thousand - Percent Percent
tons of total subtotals
Components comprising > 10% of total MSW dlscards
Yard trimmings . 23,600 14.8% 14.8% - -
Components comprising 3-10% of total MSW discards .
ood wastes 13,590 8.5%
Corrugated boxes = 12,710 8.0% ,
Miscellaneous durables 10,240 6.4%
Wood packaging , 8,780 .5.5% -
Furniture and furnishings 7,510 4.7% -
Newspapers 7,410 4.6% - , :
Other commetdial printing - . 5,650 " 3.5% 41.2% -
Comgonents comprising 2-3% of total MSW d1scards : i .
ther nonpackaging paper 4,480 2.8%
Paper folding cartons } 4,180 2.6%
Glass food & other bottles 4,010 2.5%
Clothing and footwear 3,940 1 2.5%
Office-type papers . . 3,880 2.4% !
Third class mail - . 3,790 2.4%
Glass beer & soft drink bottles : _ 3,600 2.3%
Miscellaneous nondurables 3,400 2.1%
Rubber tires ) 3,130 ©2.0% 21.5% )
Components comprising 1-2% of total MSW discards ‘ '
Miscellaneous inorganic wastes ‘ 3,100 1.9% .
Disposable diapers : 2,980 1.9%
Tissue paper and towels 2,860 1.8%
Other plastic packaging 2,540 1.6%
Carpets and rugs T 2,310 1.4%
Plastic wraps : - 2,050 1.3%
Plastic other containers 1,920 1.2%
Paper bags and sacks ) . 1,820 1.1%
Plastic bags and sacks 1,550 1.0% 13.2%
Components com é)nsmg < 1% of total MSW discards :
teel cans and other packaging 1,510 0.9%
Magazines 1,510 0.9%
Major apphances ' 1,460 -0.9%
Glass wine & liquor bottles 1,350 0.8%
Other paper packaging 1,110 0.7%
Aluminum cans and other packaging © 940 0.6%
Books : 920 0.6%
Trash bags . 910 0.6%
Paper platesand cups . : + 870, 0.5%
Small appliances . 750 0.5%
Towels, sheets, and plllowcases ’ , 640 0.4%
er milk cartons 520 0.3% -
ephone directories ~ 420 0.3% '
Plastic plates and cups v ' 420 0.3%
Plastic milk bottles : - 400 0.3%
Plastic soft drink bottles 320 . . 02%
Other paperboard packaging , . 300 -0.2%
Other miscellaneous packagmg 180 + 0.1% .
Lead-acid batteries S 110 . 0.1% .
Paper wraps : 90 0.1% 9.2%
Total MSW Discards - 4 159,760 100.0% 100.0%
Source: Chapter 2.
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‘ Yard trlmmlngs accounted for 14.8 percent of total MSW dlscards in 1994
Seven .components, each representrng 3 to 10-percent of total MSW discards,
accounted for over 41 percent of discards. These components included; food

- wastes, corrugated boxes, mis scellaneous diirables, wood packaging, furhiture and
furnishings, newspapers, and other commercial printing. Together these eight
components made up 56 percent of MSW discards in 1994. Twenty categories of ‘
discards were each less than one percent of the total; together these items totaled .
9.2 percent of 1994 dlscards ‘ o g
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Chapter 5

o o CLIMATE CHANGE

Th1s chapter. prov1des an overview of the cllmate change 1mpl1cat10ns of
rnun1c1pal solid waste. Specifically, this chapter will provide a brief explanation
of the ”greenhouse effect” and climate change, discuss the relationship of - = - )
materials found in municipal solid waste to greenhouse gas emissions, and - ’
_ describe generally the 1mpacis of various waste management strateg1es on -
greenhouse gas emissions. |

INTRODUCTION

Cl1mate change is a serious 1nternat10nal env1ronmental concern and one
" which is the subject of much ongoing research and debate. Carbon dioxide and.
other so-called greenhouse gases form a type of * “atmospheric¢ blanket” around
the planet s sutface, regulating the earth’s temperature by trapplng some of the
sun’s heat. This natural process is commonly referred to as the * greenhouse
effect.” However, many in the international scientific community believe that
srgn1f1cant recent increases in carbon dioxide and other so-called greenhouse -
~ gases in the atmosphere are throwing the natural greenhouse effect” seriously
out of balance. Increased concentrations of greenhouse gases in the atmosphere
are believed to stem, at least in part, from human act1v1ty, part1cularly the -

. “burning of fossil fuels (coal, oil, natural gas). There is growing consensus in the = - °
‘international scientific community that-the buildup of carbon dioxide and other
greenhouse gases in. the atmosphere will lead to major climatic and
environmental changes, including higher average surface temperatures, tising
sea levels and'inundation of coastal areas, and more frequent and severe storms.

1

v In 1993, Pres1dent Clinton announced a natlonal plan to reduce em1ssrons

of greenhouse gases in the United States to 1990 levels by the year 2000. The plan, = -
" called the Climate Change Action Plan (CCAP), is based on the Framework -
Convention on Climate Change—an’international agreement which challenges

the industrial countries of the world to stabilize greenhouse gas concentrations

in the atmosphere. The CCAP is a comprehensive plan which establishes a
partnership between the Federal government, state and local governments, and

the American business community to 1dent1fy and 1mplement Voluntary

strategles to reduce greenhouse gas em1ss1ons

"The ma]or greenhouse gases are carbon dioxide (COZ), methane (CHy),
nitrous oxide (N20), and hydro fluorocarbons (HECs). Without the Action Plan .
_ net emissions of these gases in the U.S. are projected to grow by about 7 percent -
‘between 1990 and 2000—from 1,462 million mettic tons of carbon equivalent .
(MMTCE) to 1,568 MMTCE To return U.s. greenhouse gas em1ss1on ‘

i
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to 1990 levels by the year 2000 the Action Plan calls for reductions of 108 MMTCE
in the year 2000. ,

For purposes of the CCAP, all greenhouse gas emissions are calculated in
terms of “carbon equivalents,” which are derived from a measure of the global
warming potential (GWP) for the greenhouse gas. For example, the greenhouse
effect of one ton of methane is equivalent to that of 24.5 tons of carbon dioxide.

Carbon dioxide from the extraction of fossil energy productlon is the
largest contributor to greenhouse gas emissions in the U.S. In 1990, net U.S.
emissions of greenhouse gases were: 4

carbon dioxide—1,237 MMTCE
methane—166 MMTCE

nitrous oxide—39 MMTCE

hydro fluorocarbons—20 MMTCE.

The CCAP estabhshes over 50 new or expanded initiatives to reduce
emissions from all sectors of the economy that emit greenhouse gases. These
initiatives include projects which reduce greenhouse emissions through: the
promotion of commercial, residential, and industrial energy efficiency; '
improved forestry practices; and recovery of methane and other greenhouse
gases. -

One of the initiatives established under CCAP is Action‘#16—”Acce1erate
Source Reduction, Pollution Prevention, and Recycling.” This action directs the .
EPA, Department of Agriculture, and the Department of Energy to work together
to promote source reduction, pollution prevention, and recycling of municipal
solid waste. Source reduction and recycling initiatives as outlined in President
Clinton’s 1993 Climate Change Action Plan will make a significant contr1but10n
to reducing greenhouse gas emissions.

RELATIONSHIP OF MUNICIPAL SOLID WASTE TO GREENHOUSE
EMISSIONS ,

What do source reduction, pollution prevention, and recycling of
municipal solid waste have to do with rising sea levels and h1gher ‘
temperatures7 Actually, a lot. For many wastes, what we dispose is the mater1a1 :
that is left over after a long series of steps including: 1) extraction and processing
of raw materials; 2) manufacture of products; 3) transportatron of materials and
products to markets, 4) use by consumers; and 5) Waste management We refer to
this series of steps as the “life cycle.” : :
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At v1rtua11y every step along th1s’ “life cycle, ‘the potentlal ex1sts for
" greenhouse gas impacts. In its simplest terms, waste affects greenhouse gases
through one, two, or all three of the followmg mechamsms

1) Energy consumptlon (spec1f1cally, burnlng of fossﬂ fuels) assoc1ated
with making, transportlng, and’using the product or matenal that
becomes a waste. _ : :

2) Methane emissions from 1andf1lls where the Waste is dlsposed
(Methane is one of the most potent greenhouse gases. )

3) Carbon sequestrauon Carbon sequestration refers to natural or man-’ ‘
" made processes which remove carbon from the atmosphere and store it
for long t1me per1ocls or permanently ‘

, The first two mechamsms—burnmg fossil fuels and emissions of

- methane from landf1lls—clearly add greenhouse gases to the atmosphere and

~ contribute to global warming. The third mechanism—carbon sequestratlon——
reduces greenhouse gas concentrations in the atmosphere by removing carbon
dioxide from the atmosphere. Forests are one. mechanism for sequestering .
carbon, growing more trees or cutting down fewer trees enables forests to remove
more carbon d10x1de from the atmosphere for a time.

GREENHOUSE GAS IMPA(‘TS OF VARIOUS MUNICIPAL SOLID WASTE
MATERIALS AND MANAC.EMENT OPTIONS

Measurlng the greenhouse gas 1mpacts of mun1c1pal sohd waste requlres
lookmg at the specific components of municipal solid waste and the various
ways that mun1c1pa1 solid waste is managed. The followmg materials” comprise
about 60 pefcent of mun1c1pal solid waste and have significant potential to affect
greenhouse gas emissions depending on how they are managed: E
newspaper ‘ : R
office paper R
corrugated cardboard
aluminum cans -
steel cans . | '
HDPE (h1gh—densry polyethylene) plast1c '
LDPE (low-density polyethylene) plastic

. PET (polyethylene terephthalate) plastic

' food waste

_yard trimmings.

As of pubhcatmn of this report EPA has not begun to examine in detail the potent1a1
_greenhouse gas nnphcanons of managmg other components of mun1c1pa1 solid waste.
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Each of these materlals has dlfferent potential c11mate 1mpacts dependmg
on whether it is source reduced, recycled, composted, combusted, or landfilled.
To determine the greenhouse gas effects of these options, one must look at the
steps in the material life cycle that have the potential to affect greenhouse gas
emissions as the material makes its way from a raw materlal to a waste. Key
inputs to this analysis include: .

e greenhouse gas emissions from extraction and processing of raw
materials, manufacturmg, transportat1on and waste management

changes in carbon sequestratlon (ie., in forests and landfﬂls),

opportunities for displacement of ut111ty fossil fuels (due to energy
recovery at landfills or combustors)

The potential for these effects must be examined at the following poinrs in
a product’ s life cycle:

e raw material acquisition (e g., fossil fuel energy and other greenhouse
gas emissions; any change in forest carbon sequestration);

manufacturing (e.g., fossil fuel energy emiésions);

waste management (e g/ greenhouse gas emissions assoc1ated with
combustion and landfilling, offset by any energy recovery and avoided
utility emissions as well as any carbon sequestration in landfills).

Each of the major municipal waste management optlons and the1r ma]or
greenhouse gas implications are described br1ef1y below: :
Source Reduction. When a material is source reduced, some or all of it is’
not produced. As a result, for every unit of material not produced,
greenhouse gas emissions associated with raw material acquisition,
manufacturing, and waste management are avoided. In sum, there are no
greenhouse gas emissions to count with source reduction. Moreover, if
the material in question is a forest product, a “credit” is given for forest
carbon sequestration in the case of source reduction; that is, for every ton.
of forest product not harvested, forest carbon sequestration increases
(resulting in a decrease in greenhouse gas emissions). EPA’s ongoing
analysis of the climate impacts of source reduction apply to the source
reduction strategies of material light Welghtmg or reuse.

Recyclmg When a material is recycled, it is used in place of virgin inputs
in the manufacturing process. The greenhouse gas 1mp11cat10ns of
recycling are the following: 1) avoided greenhouse gas emissions from raw

)




‘material acquisition (although transportation-related energy emissions .
resulting from the collection and transport of recycled materials are =

~ counted); 2) reduced greenhouse gas emissions in the manufacturing stage

- (because manufacturing with recycled inputs generally requires less energy
than using virgin inputs); and 3) avoided greenhouse gas emissions at the =
‘waste management stage. As is the case with source reduction, if the
material in question is a forest product and is recycled, “credit” is given for
forest carbon sequestration: that is, for every ton of forest product not

" harvested, fofest carbon sequestration increases (resulting in a

. corresponding decrease in greenhouse gas emissions). a

Composting. When organic materials are composted, they decompose to
humus (humic acid, fulvic acid, and humin) and CO,. The materials that .
‘may be composted (e.g., leaves, grass, food waste, paper) are all originally
" produced by trees or other plants. International climate change protocols .
~ dictate that CO, emitted from these materials when they degrade is
“biogenic COp,” and is not counted in greenhouse gas emission -
- inventories. Although composting may result in some production of
methane due to anaerobic decomposition in the center of the compost |
~ pile, it is likely that the methane is oxidized to CO, before it escapes from -
the compost pile. Thus, very little if any-greenhouse gas emissions are
counted against composting. .~ S '

‘Of course, emissions associated with materials acquisition and’
manufacturing of products that end up being composted (e.g., paper
products) are counted in assessing the greenhouse gas impacts of
composting. T e

- Combustion. As is the case with composting, when a waste is combusted |
one must consider the greenhouse gas impacts associated with the raw
materials acquisition and manufacturing of the material to be composted.
In addition, one must consider the greenhouse. gases associated with
_ combustion itself. Two greenhouse gases-are emitted when waste is
combusted: CO; and N>O. Non-biogenic CO;, (e.g., CO, from plastics) is
counted, but biogenic CO, is not. (See discussion above under © . .

Composting.) Because most waste combustors produce electricity that’
substitutes for utility-generated electricity, net greenhouse gas emissions
associated with combustion are calculated by subtracting the utility
‘greenhouse gas emissions avoided through the substitution of
combustion-generated electricity from the total greenhouse ‘gas emissions -
~ associated with- combustion. ' : I ‘ '
Landfilling. As with composting and combustion, greenhouse gas analysis
~ of landfilling must consider any relevant greenhouse gas emissions .
associated with raw. materials acquisition and manufacturing:
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of the material to be landfilled. Then, one must consider the specific
greenhouse gas impacts of landfilling: e.g., methane emissions, avoided
utility emissions, and landfill carbon sequestration. Methane is produced
from the decomposition of organic matter in landfills and is one of the
more potent greenhouse gases. Landfill methane is either released to the
atmosphere, flared, or recovered for energy (i.e., electricity generation).
Methane released to the atmosphere is counted as a greenhouse gas
emission; methane recovered for energy represents a reduction in
greenhouse gas emissions. Landfill carbon sequestration (carbon that does’
-not degrade to CO, or CHy in a landfill and is stored long term in the
landfill) also represents a decrease in greenhouse gas emissions.

EPA is currently undertaking a detailed analysis of climate impacts of
various municipal solid waste management strategies. This work will be made -
available for public review and comment when a draft report is completed.
Research to date indicates that source reduction and recycling of municipal solid

waste can significantly reduce greenhouse gas emissions.
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Appendlx A

MATE]RIAL FLOWS METHODOLOGY '

s b

The material flows methodology is 111ustrated in Flgures A-1 and A-2. The
crucial first step is making estlmates of the generatlon of the materials and

products in MSW (Flgure A-1)..
- DOMESTIC PRODUCTION '

Data on domestlc pros duction of mater1als and products were, compﬂed
usmg published data series. U.S. Department of Commetce sources were used.
"~ where available, but in several instances more detailed information. on *’ , .
production of goods by end use is available from trade associations. The. goal is to
obtain a cons1stent hlstoncal data serres for each product and / or mater1a1 '

: CONVERTING SCRAP ‘

The domestlc produc rion numbers were then ad]usted for convertlng or
~fabrication scrap generated in the production processes. Examples of these kinds .
of scrap would be chppmgs from plants that make boxes from paperboard, glass

. scrap (cullet) generated in a glass bottle plant, or plastic scrap from a fabricator of |
plastlc consumer products This’ scrap typically has a hlgh value because it is
clean and readily identifiable, and it is almost always recovered and recycled
W1th1n the industry that generated it. Thus, converting/ fabrlcatlon scrap is not -
counted as part of the postconsumer recovery of waste. :

| 'AD]USTMENTS FOR IMPCDRTS/EXPORTS '

In some instances 1mports and exports of products are a s1gn1f1cant part of
" MSW, and ad]ustments were made to account for th1s ‘ :

DIVERSION

Various ad]ustments were made to account for d1vers1ons from MSW
Some consumer products are permanently diverted from the municipal waste
 stream because of the way they are used. For example, some paperboard is used
in bu11d1ng materials, which are not counted as MSW. Another example of -
diversion is toilet tissue, which is. d1sposed in sewer systems rather than )
becommg MSW. :

‘In other instances, products are temporarlly d1verted from the mun1c1pa1
waste stream. For example, textiles reused as rags are assumed to enter the waste
stream the same year the te>rt11es are 1n1t1a11y dlscarded ‘ x
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Figure A-1. Material flows methodology for estimating
generation of products and materials in municipal solid waste.
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_ Figure A-2. Material flows methodology for estimating:
recovery and discards of municipal solid waste.. -
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ADJUSTMENTS FOR PRODUCT LIFETIME

Some products (e.g., newspapers and packaging) normally have a very .
short lifetime; these products are assumed to be discarded in the same year they
are produced. In other instances (e.g., furniture and appliances), products have
relatively long lifetimes. Data on average product 11fet1mes are used to adjust the
data series to account for this.

MUNICIPAL SOLID WASTE GENERATION AND DISCARDS

The result of these estimates and calculatlons is a materlal-by-materlal and
product-by-product estimate of MSW generatlon, recovery, and dlscards
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Appendrx B

. RECOVERY SCENARIOS FOR 2000 AND 2010

Because of the rap1dly changlng 31tuat1on and uncertamty in the avallable
data, projections of materials recovery were' made in scenarios that could achieve
~ different rates of recovery in 2000 and 2010. Scenarios were developed for total
- MSW recovery rates of 25, 30, and 35 percent recovery rates in 2000; and 30, 35,
and 40 percent recovery rates in 2010. These scenarios are based on recovery of
- postconsumer MSW .and do not include industrial scrap. Also, estimates for -

_ compostmg of food Wastes and. yard trlmmmgs are 1nclud1ng in these scenar1os

" The recovery scenarios developed for this report descr1be sets of conditions
~ that could achieve the selected range of recovery rates, The scenarios are not

. intended to pred1ct exact recovery rates for any particular material; there are
many ways in Wthh a selected overall recovery rate could be ach1eved '

Dlscussmn of Assumptlons ‘

Some general assumpuons and pr1nc1ples were used in makmg the o
recovery estimates: : -

J Recovery includes both recovery for recycl1ng and for compostmg

e It was assumed that local, state, and federal agenc1es W111 contmue to
emphasize recychng, and compostmg as MSW management
alternatlves :

e It was assumed that there w1ll be no new. depos1t laws for beverage
contamers, but that the present state dep031t laws Wlll remain in place

e It was assumed that affected 1ndustr1es Wlll contlnue to emphas1ze
recovery and recycling programs, and will make the necessary..
1nvestments to ach1eve h1gher recychng rates ~

o It was assumed that the current trend toward bannmg certain yard
trimmings inh landfills will continue, providing stimulus for
compostmg prograrns and for source reductlon of yard tr1mm1ngs by
c1t1zens : : : : :

. Based on the precedlng assumptlons, most U S c1tlzens w1ll have accessv
to recovery options by 2000, which will often, in fact, be mandated.
These options will include curbside collection, drop-off and buy-back

centers, and composting facilities. Recovery will contlnue to increase as. - -

g more recovery systems come on-line.

. Ay
3 : N
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e In spite of the factors encouraging more recovery as enumerated above,
many areas of the U.S. are thinly populated and/or remote from ready
markets for recovered materials; many of these areas also have adequate
landfill capacity. Therefore, the overall recovery rate for the entire
country may not reflect the rates achieved in communities where |
conditions are favorable for recycling and composting.

The ranges of projected recovery assumptions for the various materials in
MSW are shown for 2000 and 2010 in Table B-1 and Table B-2, respectively.
Assumed recovery rates were based on existing recovery rates in'1994, with ,
projected growth that seemed reasonably achievable nationwide for the period of
time under consideration. Projections for each product in MSW were made”
separately, and the results were aggregated, with some minor adjustments to
achieve the three selected scenarios-for each year. Assumptions as to the
projected recovery rates for specific products and materials were made in ranges.
It is certainly possible (indeed, probable) that any given material willbe
recovered at higher or lower rates than those given here, but the scenarios -
illustrate how the selected recovery rates could be reached. - | ‘




