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Management of MSW in the U.S.,1995

Combustion
16.1%

Recovery
27.0%

Total Generation: 208 mil tons

Source: Characterization of MEW in the US: 1996 Update, US EPA Washington, DC
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TRENDS IN WASTE GENERATION , RECOVERY & DISPOSAL
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WASTE MANAGEMENT PRACTICES, 1960-2000
(in pounds per person per day)

1960 | 1970 | 1980 | 1990 | 1995 | 2000
Generation 268 | 3.25| 3.66 | 433 | 4.34 | 4.42
Recovery for recycling/composting | 017 | 0.22| 035 0.74 | 1.17 | 1.33
Discards after recovery 251 3.04 | 331 | 359 | 317 | 3.09
Combustion 0.82| 067 | 0.33| 070 | 0.70 | 0.72
Discards to landfill 169 236| 298| 289 | 247 | 2.38
Population (in millions) 180.0 |204.0 |227.3 |249.4 |262.8 |274.6

WASTE MANAGEMENT PRACTICES, 1960-2000
(in millions of tons per year)

1960 | 1970 | 1980 | 1990 | 1995 | 2000
Generation 88.1|121.1 |191.6 (197.3 |208.0 | 221.7
Recovery for recycling/composting 56| 8.0)| 145| 33.8| 56.2 | 66.6
Discards after recovery 82.5113.0 |137.1 |163.4 |151.9 | 1551
Combustion 270 251 13.7 | 319 335 360
Discards to landfill 55.5| 87.9 1234 (1316 | 1184 | 11941

Source: Characterzation of M5W in the JS: 1936 Update, US EPA, Washington, DC

Source: Characterization of M5 in the US: 1996 Update, US EPA . Washington, DC

WASTE MANAGEMENT PRACTICES, 1960-2000
(as apercent of generation)

1960 | 1970 | 1980 | 1990 | 1995 | 2000 I
Generation 100% | 100% | 100% | 100% | 100% | 100%
Recovery for recycling/composting | 6.4% | 6.6% | 9.6% |17.2% [27.0% | 30%
Discards after recovery 93.6% | 93.4% |90.4% |B2.8% |73.0% | 70%
Combustion 30.6% | 20.7% | 9.0% [16.2% | 16.1% | 16.2%
Discards to landfill 63.0% | 72.6% | 81.4% [66.7% |56.9% | 53.7%

Source: Characterization of MEWin the US: 1996 Update US EP& Washington, DC
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Sources: BioC yde Magazine, Resource Recovery Yearbook Waste Age Magazine

MAJOR TYPES OF PLASTICS BY S.P.I. CODES

A one gallon HDPE milk container that weighed
120 gms. in the 1960's, now weighs just 65 gms.

Over 25% of all plastic bottles and nearly 20% of
all plastic containers were recovered in the US
in 1995.

The amount of plastic waste generated has
been increasing by about 10% per year for
the past 20 years!

About half of all American households have
access to a plastics recycling program.

Source: Society of the Plastics Industry, 1997
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SPI CODE TYPE OF RESIN EXAMPLE PRODUCTS % OF PLASTIC
1 PET -Polyethylene Soft drink bottles, medicine 0.5%
terephthalate containers
2 HDPE- High-density Milk and water bottles, 2%
polyethylene detergent bottles, toys
3 PVYC - Polyvimy Chloride Pipe, meat wrap, cooking oil bottles 6.5%
4 LDPE - Low-density Wrapping films, grocery bags 2%
polyethylene
5 PP-Polypropylene Syrup bottles, yogurt tubs, diapers 16%
6 P5- Polystyrene Coffee cups, "clamshells" 16%
T Other 8.5%
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Source: The Aluminum Associstion, 1997 and the Can Manufacturers Institute, 1997

Y
Source: Aluminum Assoc. Aluminum Statistical Review

http://www.epa.gov/epaoswer/non-hw/muncpl/factbook/internet/toc. htm#top



CE326 Principles of Environmental Engineering -

Fall 2001 -

Solid Waste Management - Prof. Tim Ellis

TOTAL & NET WASTE GENERATION - 1960 TO 2000
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Source: Charactetization of MEVW in the LIS 1996 Update, US EPA Washington DC

WASTE GENERATION RATES - 1960 TO 2000
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Source: Characterization of MEWin the US: 1996 Update, US EPA, Washington, DC

1995 NET WASTE DISPOSAL -151.9 MIL. TONS
{after recycling)

Paper 32.2% 48.9 mil tons
Yard Waste 13.7% 20.8 mil tons
Plastics 11.8% 18.0 mil tons
Wood 6.4% 11.8 mil tons
Metals 8.8% 9.7 mil tons
Food Waste 8.9% 13.5 mil tons
Glass 6.4% 9.7 mil tons
Other 11.8% 31.4 mil tons

Total Generation: 151.9 mil tons

Source: Characterization of MW in the US:
1996 Update, US EPA, Washington, DC

1995 TOTAL WASTE GENERATION - 208 MIL. TONS
{before recycling)

Paper 39.2% 81.5 mil tons
Yard Waste 14.3% 29.8 mil tons
Plastics 9.1% 19.0 mil tons
Metals 7.6% 15.8 mil tons
Wood 7.1% 14.9 mil tons
Food Waste 6.7% 14.0 mil tons
Glass 6.2% 12.8 mil tons
Other 6.3% 20.2 mil tons

Total Generation: 208 mil tons

Source: Characterization of M3V in the LIS
1996 Update, US EPA, Washington, DG

NET DISCARDS OF MATERIALS IN MSW
(after recycling)
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Source: Characterization of MSW in the 115: 1996 Update, US EPA, Washington, DC

PRODUCTS DISCARDED IN MSW, 1995
{after recycling)

Containers &

Packaging 29.7% 45.1mil tons
Mondurables 28.7% 43.5mil tons
Durables 17.1% 25.9 mil tons
Yard Waste 13.7% 20.7 mil tons
Food Waste 8.9% 13.4 mil tons
Other 21% 3.1 mil tons

Total Discards: 151.7mil tons

Source: Characterization of MSWY in the US:
1996 Update, US EPA, Washington, DC

WASTE GENERATION AT A FASTFOOD RESTAURANT
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i Coated paper (sandwich wrap)
% Palystyrene (hot cups, lids, etc)
Customer's waste (Diapers, etc)

o

4% Food VWaste

A typical McDonalds serving 2,000 customers generates 238 pounds of waste per day.
Source: Environmerntal Defense Fund Study, Mow., 1930

NET WASTE DISCARDS

Source: Characterization of MEVW in the US: 1996 Update, US EPA Wazhington, DC

CONSTRUCTION & DEMOLITION WASTE
{average compaosition, as disposed)

Asphalt/Concret/Brick/
Dirt - 23.3%

Drywall - 13.4%

Roofing - 12.0% Wood - 27.4%

a

Plastics - 0.5%
OCC/Paper - 2.7%

Misc Mixed - 11.9% Metal - 8.8%

Source: World Wastes Magazine

COMPOSITION OF THE WASTE STREAM AT A
LARGE FEDERAL OFFICE BUILDING
(pre-recycling)

LG paper- 20.2%

Cardboard- 2.6%
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HG paper-
Other paper- 7.4% 39.6%
Plastic- 2.6%
Glass- 11.8%

Food waste- 2.9%

Mot 1.6% | other-3.9%

TOTAL GENERATIOH = 2.9 Ibs/employee/day

Source: EPA Weste Composition Study, Sept., 1992
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ESTIMATED CONSUMER BATTERY SALES. 1992

TYPE STYLE HUMBER 50LD

Sales of Single Use Household Batteries in the U.S.

\\/ésnver Oxide

Percentof 30%
Sales

TONS SOLD

[billions]) 100%

743 MERCURIC O®IDE  button cells I 0.043 .
80% Alkaline
807 SILYER OXIDE button cells 0 o.0es /
2008 ZINC-AIR button cells fJonr Percentof 60%
Sales
12,000 NICKEL-CADMIUM  rechargeable - EE 40% _\ Zi
Inc
31,500 ZINC-CARBOM AbS A T D, v I o 20% Carbon
101400 ALKALINE AbS B4 CD, By I - 20 0
I - - - - T T T T T T T 9!2
0 05 10 15 2.0 85 86 87 68 89 90 91
SOURCE: Recoverable Resources/Boro Brome, MY, 1992 QLRCE: Recoverable ResourcesBoro Brone, Y 1992 YEAR
Sales of Button Cell Batteries in the U.S. DISPOSITION OF SCRAP TIRES, 1995
1.4% - Mi: 1l pplicati
. i | . - 14.7% - Used in civil engineering
50% Zinc-Air ] . ~ applications
A0% 5.5%- Processed tire products-
crumb rubber, chips, etc.

—5.9% - Exported

—31% - Landfilled, stockpiled or
illegally dumped

20%
- T Mercuric
10% Oxide 51.4% - Used as fuel
04 T T T T T T T TOTAL = 253 million tires
85 86 87 8 @89 90 91 92
(| | =T = =7 e B LIk Elowro Bron: Bl 4997 YEAR

USED OIL DISPOSAL PRACTICES, 1991

Burned as fuel 67.2% 928 mil gals
llegally dumped 13.4% 185 mil gals
Landfilled 10.2% 140 mil gals
Rerefined 4.1% 56 mil gals
Incinerated 1.0% 14 mil gals
All other uses 4.1% 57 mil gals

Total: 1,378 million gallons
Source: 05 Data, by Clayton Envir.

Consuttants, Lexington, kA, 1992

Source: BioCycle Magazine, May 1997

STATES WITH YARD WASTE BANS
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Source: BioCycle Magazine, April 1997

YEARS OF REMAINING LANDFILL CAPACITY
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Source:Directory and Atlas of Solid Waste Disposial Facilties, 1996
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