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Lesson Overview

RCRA Definition
(Resource Conservation and Recovery Act)
ALL MATERIALS
GARBAGE,
REFUSE or OTHER
SLUDGE
- DISCARDED
* SERVED ITS INTENDED PURPOSE
+BY-PRODUCT OF MINING OR
VANUFACTURING
EXCLUDED UNDER 5261 AS:
~sEwaG
* CWA POINT DISCHARGE
* IRRIGATION RETURN e
< NUCLEAR WA
*INSITUMINING WASTE
VATERIAL 15 A RCRA SOLID WASTE s
~DISCARDED
MATERIAL IS NOT
- REUSED
+RECYCLED A SOLID WASTE
* RECLAIMED UNDER RCRA
STORED OR ACCUMULATED FOR ANY OF THE ABOVE PURPOSES
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Garbage

February 10, 2005

+» Municipal Solid Waste (MSW)

o -
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MSW Generation

TOTAL & NET WASTE GENERATIOMN - 1860 TO 2000
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Tondhwar Total Generation -
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H 11 Het Generation
025 [aller reeycling
- = year 2000 & 0%
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1560 15/ 1560 1950 ws 0D

Source Charscbarizabon of MBW inthe US. 1308 Updale US EPA, Washinglon, DC

MSW Generation (continued)

Trends in MSW Generation 1950-2001

230 mil tons oo 3 lbs.

200 mil tons

4 Ibs.

150 mil tans
3 lbs.

100 mil tons
F0 mil tons 2 Ibs.

1960 1970 1980 1990 2001

Per Capita Generation [Ibsfpersontday)
—8—Total Waste Generation [mil tons)

Source:
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MSW Generation continued)
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1885 TOTAL WASTE GENERATION - 208 MIL. TONS

[bafore recyching)

Papar 1.2% 0.5 mil fons
Vord Waste 14.3% F908 mil nons
Masiles A4% 190 mil inne

Ehieals TA% 158 mil s
Wood 1% 149 mil tons
Food Waste  6.5% 140 mil bans
Glass 2% 12,0 mil tans

Hher 3% 202 mil tons

Tobal Gerwalion: ME mil boem

Sowrce: Craractereration ol MSA in the LIS
15905 Updiabs, LS EPA Washinglon, [

MSW Generation continued)

20MH Total Waste Generation—
228 Million Tons
[before recycling)

B Faper 367 %
Yard Trimmingsz 12.2 %
Food Scraps 11.4%
M Flasticz 11.1%
Metals 7%
Rubber, Leather, and Textiles 71%
Glass SO
Wood 57 %
Other 24 %

Source:
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Storage

s*Residential
s<*Commercial
“*Compaction
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Residential Storage
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Commercial Storage
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Inadequate Capacity
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ENVSC 296: Health & Environment 4



Lesson 12: Solid Waste February 10, 2005

Compaction
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Collection & Transport
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Collection & Transport (continued

ENV H 311: Lesson 12 15
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Collection & Transport (continued)
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Transfer Stations
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Transfer Stations (continved)
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Transfer Stations (continved)
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Transfer Stations (continved)
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Disposal

Disposal Options:
+« Sanitary Landfill
+» Incineration
+»» Other
> Composting
- Oeeanbumping
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Disposal Options

Management of MSW in the U.5.,1983

Combustion _——— """ —

e
16.1% Land Disposal ™,
565 9%, J

Racovery
27.0%

Tetal Gonoretion: 206 mil fone

Seures Characierization of BOA inthe L 1506 Updale, LE FPA Wisshirglon, D0

DiSp08a| Opti ons (Continued)

Matianal Averags Tipping Fase o the LS.
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COsT
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|__Waste-to Energy Facilities
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TEAR
o e voe Mgz, Resouroe Feomvery ieabook, Visde Age Megaone

DiSp08a| Opti ons (Continued)

. - —
TRENDS IN WASTE GENERATION , RECOVERY & DISPOSAL

b millizn
s Todal Generation "-i
—_—
e /_,_./-'_ Hecyding

k0
Compuosting
Combustion

February 10, 2005

Shaardd’ Chansclinzalion of BV in The LI 1090 Lindate, LIS LPA, Wissharalion, O
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Sanitary Landfills
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Cedar Hills Landfill
Issaguah, Washington

ENV H 311: Lesson 12

25

Sanitary Landfi”S (Continued)
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27
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Sanitary Landfi”s (Continued)
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Sanitary Landfi”s (Continued)
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Sanitary Landfi”s (Continued)
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Sanitary Landfi I IS (Continued)
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Sanitary Landfi I IS (Continued)
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Sanitary Landfi I IS (Continued)

Humber of Landfills in the U.E.

: ; :
e T
i : i : : ; 091

Bources BeCych Magarne, Ape, 156307
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Sanitary Landfi I IS (Continued)

YEARS OF REMAINING LANDFILL CAPACITY

<5 years
- G0 yrans
- = Wl years

Sourcn Direclory and Allas of Sold Viasle Diipoal Facllies, 1036

Sanitary Landfi I IS (Continued)

LAND DISPOSAL OF MUNICIPAL WASTE BY MAJOR COUNTRIES

M Swilzeddand |
] Japan [
L Sweden )
| France n
I Hathedands 0
—— Germany  mm
I (HITCD STATCS

| Spain ||
——— Iealy L]
I Canada  mm
I LK. |
—_—— '_'_'_'m_r_
111 - - S| L} - ED 1
prrcent landfilled million bens per year

Shunte: Wisress DUBERn, Feteusry, 1955

Incineration

S rgEe—
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Incineration (continuedq)
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Crogs Seclion of a 1:.unr-1l P'Ius Durn Waste o Energy Facility

Incineration (continuedq)

COMBLUSTION OF MUNICIPAL WASTE BY MAJOR COUNTRIES

[ ] Spain 1

u LK u

| Canada ]
- Tty u

B UNITED STATES I
N Netherlands W
I Geimany |
I France _—
I Sweden [ |
[ Svdizedand W
— Japan I

L py — T T 11
LE R 0 ] n 2 =
percent combusied milllan fors per year

Seurcw 'emrier Fudeling Febauary 19065

Regulation of MSW

+» Resource Conservation & Recovery
Act (RCRA)

> Increasingly stringent requirements for
MSW

> Essentially equivalent to Hazardous
Waste TSD

> Subtitle C: Hazardous Wastes

ENV H 311: Lesson 12 39
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Hazardous Wastes

February 10, 2005

ENV H 311: Lesson 12

40

Hazardous Wastes

+ Listed waste
«» Listed process
+ Characteristic Waste
> Corrosive
> |gnitable
> Explosive
> Toxic

Source: RCRA Subtitle C

ENV H 311: Lesson 12

41

Sources of Hazardous Wastes

+ Industry

« Agriculture

< Community
> Parks & Recreation
> Public Utilities
> Residential

ENV H 311: Lesson 12

42

ENVSC 296: Health & Environment

14



Lesson 12: Solid Waste February 10, 2005

Health Hazards

«»Community Exposures
> Groundwater contamination
> Attractive Nuisance/Vectors
«»Occupational Exposures
> Sharps (Toxics and/or Biologicals)
> Ergonomics

ENV H 311: Lesson 12 43

Regulation

+» Since RCRA, Hazardous Wastes have
been regulated from ““cradle to
grave”
> Generation
> Transport
> Storage
> Treatment & Disposal

ENV H 311: Lesson 12 a4

HW Disposal Options

+ Pretty much the same as other Solid
Wastes:
> Haz. Waste Landfills
> Incineration
> Deep Well Injection

ENV H 311: Lesson 12 45
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Other MSW Options
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Reduction,
Reuse and
Recycling

ENV H 311: Lesson 12 46

Sanitary Landfi I IS (Continued)

Humber of Landfills in the U.E.

: ; ; ]
e T
i : i : : ; 091

BB u u w ui 9 uh 95

Bources BeCych Magarne, Ape, 156307

Alternatives

(g V=R A== < \Waste reduction

50 “+ Reuse
* G‘ “ Recycling
. S
A E ﬁ}

&3 w
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Disposal Priorities

A i
; Future

SeurEE

Recycling

T

Dizposal

Waste Reduction

®» Use less
®» Just in Time Inventory
®» Reduced Packaging

= Household Hazardous
Waste Collection

ENV H 311: Lesson 12 50

Waste Reuse

% Reuse of an item for the
same purpose
=» Bottle Recycling
= Shopping Bags
= Repair consumer goods

ENV H 311: Lesson 12 51
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Waste Recycling
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++ Reuse or conversion of an
item for a different purpose
> Recycled products
> Composting
> Energy recovery

ENV H 311: Lesson 12
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Recycled Wastes

MATERIALS RECYCLED IN 19935

Faper &
Paperboard  SENW X6 md inns
Lnrgarsl AT4% W6 mdions
Mirlals 1H4% 2 milions
Cilawn 4% 14 miltons
PMagtics A% 1.0 ml fong
AN other A% L lons
Source: Cravecmanzabon of MEW Rago, TOARRMOMEN: (hE Ml Hed

Franidn B3, 1990

Recycling Rates

Waste Recucling Rates 1960-2001
g0 mill
70 mill
60 mill
30 mill
40 rmill
30 mill
20 mill
10 mill 5.6
0 mill IQI660I4%19I?60I6%19I80 IQIQU ZJID‘1 5%
Fercent Recycling
—t—Total Waste Racycling [millionsfyear)
Source:
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RecyCIing Rates (Continued)
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Racycling Aates of Sslectod Matsrials
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RecyCIing Rates (Continued)

L
19N
™~
g l:n;;allal:l- y_‘
[ Jwans - \(\

[ o
I 0o -

STATE RECYCLING RATES

Source Bl Magasre, Apr, 1907

MSW Recycling

RECYCLING OF MUNICIPAL WASTE BY MAJOR COUNTRIES

[ | LK, 1

] Framca 1

| Italy 1

I Canada 1

I Spain 1

I Gomany g

I Metherlands |

IS Sweden |

eee—— Japan -

I Switeedand |

I (HITED STATES I

o m Tw e Ty o g b = I &
prrceEnt ol washe reoyched milliom boms peer wiesr

Source Vmrer Bulsin, Febouary 1385
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An Unfinished Agenda
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PRODUCTS DISCARDED IN MSW, 1985

(after recycling)

Containers &
Packaging  20.7% 451mil loms

Mondurahles  20.7% 425mil tons

Durables 1TA% 258 mil foes
Wand Wasie 1A% LT mil inne
Food Waste  8.9% 134 mil oms
Mhar 21% L1 mil

Sounce (i echarmalon of MW i the LS
VERRS Ugmiate, LIS EPA, Waashinglon, DT

Tedal Peacards: 151.7 mil bons

Composting

ENV H 311: Lesson 12
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Summary

«» Generation of MSW
< Potential Health Hazards
+ Collection & Transport

+ Treatment & Disposal Options
> Landfilling
> Incineration
> Composting

ENV H 311: Lesson 12

60
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Summary

February 10, 2005

+ By State Law in Washington, solid
waste programs are to include (in
priority order):

> Waste Reduction

> Waste Reuse

> Waste Recycling

> Waste Disposal
® Waste to Energy Incineration
o Landfill of the residual

ENV H 311: Lesson 12 61

Questions

ENV H 311: Lesson 12 62

Web Resources

% U.S. Environmental Protection Agency

> http://www.epa.gov/epaoswer/osw/hazwaste.
htm

++ Household Hazardous Wastes
> http://outreach.missouri.edu/owm/hhw.htm
+“ King County Local Hazardous Waste
Program
> http://www.metrokc.gov/hazwaste/house/

ENV H 311: Lesson 12 63
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Next Lesson

Workplace
Health & Safety
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