· You produce 1700 pounds of garbage a year

· Municipal waste

· 54% DUMPED IN LANDFILLS

· 30% RECYCLED OR COMPOSTED


· 16% BURNED OR INCINERATED

Solid and Hazardous Waste

Solid Waste

Waste Overview

· Solid Waste

· any unwanted material that is solid

· The U.S. produces 11,000,000,000 tons (22,000,000,000,000 lbs) per year

· Some of this solid waste can be recycled (agricultural waste), but much has to dealt with

· Waste Stream: the steady flow of wastes that humans produce from all sources

U.S.WASTE PER YEAR

TIRES TO ENCIRCLE THE WORLD THREE TIMES

DIAPERS TO MOON AND BACK 7 TIMES

30 MILLION CELL PHONES

2.5 MILLIION PLASTIC BOTTLES/HOUR

1.5 BILLION LBS GOOD FOOD/YR

Where does U.S. waste come from?

What is in our waste?

Sources of U.S. waste

· Mining waste makes up 75% of all waste, but much of that is used soil or spoil

· Industrial solid waste: 

· scrap metal, plastics, paper, fly ash (power plants) and sludge

· most is burned or buried on-site

· Municipal solid waste (MSW)

· from homes and businesses

· 700kg per person per year

· 60% dumped, 24% recycled, 16% burned

Current Waste Treatment Options

· Open dumps

· Ocean Dumping

· Landfills

· Exporting

· Incinerating

Open Dumps

· Most common method in developing countries

· ex. Manila - ten huge, open dumps

· thousands of people live and work on dumps scavenging for food and materials

· very unsafe conditions

· outlawed in most developed countries, but still happens (abandoned lots)

· dumping of  materials like oil and paints

· one liter can make 1,000,000 liters undrinkable

Open Dump


Ocean Dumping


· 55,000,000 lbs of trash are dumped in the sea every year

· 300,000 lbs of fishing gear (causes 50,000 northern fur seals to die every year)

· prohibited in U.S. between 1988-1992

· however, boats dump raw sewage overboard worldwide, and much of our solid waste ends up in the ocean  (balloons)

Landfills

· Built to decease problems with insect and rodent populations

· litter is compacted and covered every day

· newer ones have lining (only 15%)

· up to 50% of all cities have used up landfill space

· cities export trash (New Jersey)

Traditional Landfills

Advanced Landfills


Exporting Wastes

· Wastes get exported from developed (wealthy) countries to developing (poor) countries

· there is little control by receiving countries about what is in trash

· in 1994 there was a ban on transporting toxic wastes

· also happens within countries - trash goes to poor neighborhoods (and Am. Indians)

Incineration and Resource Recovery

· Also called “energy recovery” or “waste-to-energy”

· trash is burned, and the heat is used to generate electricity

· 1000 plants word-wide (110 in U.S.)

Incinerators

· Two types:

· refuse-derived 

·  trash is sorted before burning

· less air pollution

· higher quality fuel

· mass burn

· all trash burned

· more air pollution

· 10-20% of original mass is ash which must be disposed of as toxic waste

· recycling is so effective in places that cities are having trouble with contractual agreements

Incinerator Example

Other Options: Reduce Waste

· Reduce consumption

· reduce manufacturing to produce less waste

· reduce packaging (50% of domestic waste)

· trash taxes

· also, modify waste

· photodegradable and biodegradable plastics

Other options: reuse waste

· Glass bottles for beverage

· charge high prices and give return rebate

· use fabric bags for groceries

· reuse car parts, motor oil etc.

Other options: Recycle waste

· Recycling is defined as the process of turning discarded materials into new materials

· into same product (aluminum cans)

· into a different product (fleeces)

· Successes:

· 2/3 of all aluminum cans are recycled (2 months)

· paper recycling is taking off (40%)

· recycling Sunday papers would save 500,000 trees per week

· In Japan, 50% of all household waste is recycled (20% in U.S.)

Percentage of materials recycled in U.S. in 1990

What is in our waste?

Comparison of Countries’
 Waste Treatment

Composting

· House-by-house recycling of organic material under aerobic conditions

· green waste and plant food waste are broken down by soil organisms and turned into dirt

Hazardous Waste

95% NOT REGULATED
12 TRILLION LBS/ YEAR IN US
75% OF WORLDS HAZARDOUS WASTE

Overview

· Hazardous waste - any discarded material, liquid or solid, that contains materials known to be

· fatal in low doses

· toxic, carcinogenic, mutagens or teratogens

· ignitable at less than 60C

· corrosive

· explosive

· 265 million tons a year

· largest source is in the chemical and petroleum industries

· 60 million enters the waste stream

Producers of Hazardous Waste

Hazardous Waste Legislation

· RCRA - Resource Conservation and Recovery Act of 1976

· “cradle to grave” record keeping

· CERCLA - Comprehensive Environmental Response, Compensate and Liability Act - Superfund Act - 1908

· containment, clean up and remediation of abandoned toxic sites

· EPA can sue for costs

· anyone involved can be charged whole cost

· amended in 1995 to be less strict

Superfund Sites

· 1290-4500 sites on the National Priority List

· Usually sites that are leaking into ground water (56% have contaminated surface waters)

· Problems 

· EPA has only cleaned up 200 sites

· money mismanagement

Types of Superfund  Sites

· Landfills and dumps

· industries bury metal drums on own property

· Waste lagoons and injection wells

· pumped into uncontained sites

· Stringfellow


· bet. 1956 & 1972, 120,000,000L of toxic chemicals were dumped into ponds - now threatening LA water

· Warehousing and illegal dumping

· stored in warehouses and abandoned

· often flammable and poisonous

Where are Superfund Sites?

What can be done about hazardous waste?

· physical treatment

· distill, charcoal, fuse in glass

· incineration

· burn at very hot temps

· chemical processing

· neutralization, oxidation

· biological waste treatment

· bacteria

· store permanently

· permanent retrievable

· secure landfills

· deep well disposal

