
Solid and Solid and 
Hazardous Hazardous Hazardous Hazardous 

WasteWaste



I. Waste OverviewI. Waste Overview
•• Solid WasteSolid Waste

–– any unwanted material that is solidany unwanted material that is solid
• In 2002, U.S. residents, businesses, and 

institutions produce about 230 million tons of 
MSW annually—approximately 4.6 pounds per 
person per day. Over the last 40 years the person per day. Over the last 40 years the 
amount of waste generated annually has 
increased 161 percent and the amount 
generated per capita is up 70 percent - Michigan Waste 
Management Division 

•• Waste StreamWaste Stream : the steady flow of : the steady flow of 
wastes that humans produce from all wastes that humans produce from all 
sourcessources



The Solid Waste ProblemThe Solid Waste Problem





II. Sources of U.S. WasteII. Sources of U.S. Waste
•• Mining wasteMining waste

––75% of all                                        75% of all                                        
waste,                                                 waste,                                                 
but much                                             but much                                             
of                                                 of                                                 of                                                 of                                                 
that is                                             that is                                             
spoilspoil



Sources of U.S. WasteSources of U.S. Waste
•• Industrial Solid WasteIndustrial Solid Waste : : 

––Scrap metal,                             Scrap metal,                             
plastics, paper,                                  plastics, paper,                                  
fly ash and                                      fly ash and                                      
sludgesludgesludgesludge

––Most is burned                                   Most is burned                                   
or buried                                           or buried                                           
onon--sitesite



Sources of U.S. WasteSources of U.S. Waste
•• Municipal Solid Municipal Solid 

WasteWaste (MSW)(MSW)
––From homes and From homes and 

businessesbusinesses
––700kg per person 700kg per person 

per yearper year
––60% dumped, 60% dumped, 

24% recycled, 24% recycled, 
16% burned16% burned



•• Open dumpsOpen dumps

•• Ocean DumpingOcean Dumping

III. Disposal of Solid Waste: III. Disposal of Solid Waste: 
OPTIONSOPTIONS

•• LandfillsLandfills

•• ExportingExporting

•• IncineratingIncinerating



Disposal of Solid Waste:Disposal of Solid Waste:
•• Deep injection into the groundDeep injection into the ground
•• CompostingComposting
•• Integrated Waste ManagementIntegrated Waste Management



A. Open DumpsA. Open Dumps
•• Most common method in Most common method in 

developing countriesdeveloping countries



Open DumpsOpen Dumps
•• Outlawed in most developed Outlawed in most developed 

countries, but still happenscountries, but still happens
•• Dumping of  materials like oil and Dumping of  materials like oil and 

paints often contaminate ground paints often contaminate ground 
waterwaterwaterwater



CHONGQING, CHINA - APRIL 2, 2008
• The Chinese 

government- ban on 
stores distributing 
free ultra-thin 
plastic bags from 
June 1, 2008. June 1, 2008. 
Chinese people use 
up to three billion 
plastic bags/day= 

• 5 million tons of 
crude oil used to 
make plastic 
bags/yr



B. Sanitary LandfillsB. Sanitary Landfills
•• Stops problems with Stops problems with 

insects,rodentsinsects,rodents
•• Litter is compacted and covered 6” Litter is compacted and covered 6” 

every                                                 every                                                 
daydaydayday



LandfillsLandfills
•• Only NEWER Only NEWER 

ones have lining ones have lining 
(15%)(15%)

•• Possible for Possible for •• Possible for Possible for 
pollution to leak pollution to leak 
into into 
groundwatergroundwater



LandfillsLandfills
•• 57% of waste winds up in landfills57% of waste winds up in landfills
•• 50% of all U.S. cities have used up 50% of all U.S. cities have used up 

landfill spacelandfill space
•• Cities export trash                                  Cities export trash                                  •• Cities export trash                                  Cities export trash                                  

(New Jersey)(New Jersey)







Energy from LandfillsEnergy from Landfills
•• Methane gas is produced by Methane gas is produced by 

microbesmicrobes



LandfillsLandfills
•• Can be harnassed for energyCan be harnassed for energy



Landfill ProblemsLandfill Problems
•• Adds to global                              Adds to global                              

warmingwarming
•• Risk of  explosionRisk of  explosion



Landfill ProblemsLandfill Problems
•• Closing a Sanitary LandfillClosing a Sanitary Landfill

––Expensive process that involves Expensive process that involves 
covering the wastecovering the waste

––Risk of groundwater contamination Risk of groundwater contamination 
and explosion still remains  and explosion still remains  



• Miramar Landfill- 1.4 
million tons of 
waste is disposed 
annually serving 
San Diego.  This is 
down from 1.8 down from 1.8 
million tons/yr in 
1988.  Estimated to 
last until 2012



Plastics in Plastics in 
Land FillsLand Fills

•• Used primarily Used primarily 
in packaging in packaging 

•• Have stable Have stable •• Have stable Have stable 
chemical chemical 
structures structures 
therefore therefore 
degrade degrade very very 
slowlyslowly



ABC News Report

http://abcnews.go.com/Health/Story?id=2138565&page=2http://abcnews.go.com/Health/Story?id=2138565&page=2



Polymer Comment
1 -PETE Polyethylene 
Terephthalate (PET) 

Possible phthalate

2 -HDPE High-Density 
Polyethylene 

3 – Polyvinyl Chloride Vinyl Chloride - short term = 
headaches.Long term = liver 
cancercancer

4 – Low Density Ethylene

5 - PP Polypropylene 

6 -PS Polystyrene Possible phthalate - asthma, 
liver& kidney cancer, birth 
defects

7 -OTHER Possible bisphenol A - estrogen 
hormone mimic



Tires in Land FillsTires in Land Fills
•• Tires are made of vulcanized Tires are made of vulcanized 

rubber that can’t be melted or rubber that can’t be melted or 
reusedreused



What to do with old 
tires?

•The U.S. disposes of 290 million used tires annuall y.
*  Problems with this can be breeding ground for mo squitoes, 
increased risk of fire, releasing extremely toxic p ollutants into 
the air, creating serious respiratory and other hea lth problems 
for people in the vicinity and many miles away. Run off water for people in the vicinity and many miles away. Run off water 
from such fires are also laden with toxins, which c an 
contaminate water supplies. 
In addition to the 290 million scrap tires, 16.5 mi llion used tires 
are given new temporary life as retreads. Eventuall y these tires 
will be disposed of as well.



Tire Fire
In 1999, a tire fire in Westley, California, 

ignited by lightning, burned for 30 days. The 
fire produced large amounts of pyrolitic oil 

that not only contaminated a nearby stream that not only contaminated a nearby stream 
but also ignited and caused additional 

pollution problems. In 1983, a seven-million 
tire fire in Rhinehart, Virginia, burned for nine 

months and polluted water supplies with 
arsenic and lead.



Good News
80.4 percent of scrap tires in the United States ar e being 

reclaimed in various ways. In 2003, the reclamation  statistics 
looked like this:

* 130 million tires were used as fuel
* 56 million tires were recycled or used in civil e ngineering 

projects
* 27.5 million tires were recycled into other produ cts or * 27.5 million tires were recycled into other produ cts or 

projects; for example, rubber lumber, stall mats fo r horses, 
roof pads, sports mats, shower tiles, truck bed mat s, and 

commercial flooring
* 12 million tires were ground up and used in rubbe r-

modified asphalt for roads and athletic tracks
* 9 million tires were sent to other countries, whe re they 

are used to make retreads (although the United Stat es cannot 
guarantee they are used in this manner)



D. Disposal by IncinerationD. Disposal by Incineration
•• Also called “energy Also called “energy 

recovery” or recovery” or 
““ WasteWaste--toto--EnergyEnergy ””

•• Trash is burned, Trash is burned, 
and the heat is used and the heat is used and the heat is used and the heat is used 
to generate to generate 
electricityelectricity

•• 1000 plants word1000 plants word--
wide (110 in U.S.)wide (110 in U.S.)



Types of IncineratorsTypes of Incinerators
•• Mass BurnMass Burn

••AllAll trashtrash burnedburned
••MoreMore airair pollutionpollution

––1010--20% of original mass is ash:  20% of original mass is ash:  ––1010--20% of original mass is ash:  20% of original mass is ash:  
disposed of as                               disposed of as                               
toxic wastetoxic waste



Types of IncineratorsTypes of Incinerators
•• RefuseRefuse--DerivedDerived

––Trash is sorted Trash is sorted 
before burningbefore burning

––Less air Less air ––Less air Less air 
pollutionpollution

––Higher quality Higher quality 
fuelfuel



Problems with IncineratorsProblems with Incinerators
•• CO, particulates, heavy metals and CO, particulates, heavy metals and 

toxic chemicals releasedtoxic chemicals released



Problems with IncineratorsProblems with Incinerators
•• Expensive pollution control Expensive pollution control 

devices must be installed; devices must be installed; 
scrubbers, electrostatic scrubbers, electrostatic 
precipitatorsprecipitators

•• Precipitators spray                         Precipitators spray                         •• Precipitators spray                         Precipitators spray                         
gases from                                 gases from                                 
incinerator giving them                               incinerator giving them                               
a positive charge to                                  a positive charge to                                  
stick to negatively                                stick to negatively                                
charged platescharged plates



Problems with IncineratorsProblems with Incinerators
•• Ash produced must be disposed of Ash produced must be disposed of 

in hazardous landfillsin hazardous landfills



D. Composting Organic WastesD. Composting Organic Wastes
•• HouseHouse--byby--house recycling of house recycling of 

organic material under aerobic organic material under aerobic 
conditionsconditions

•• Green waste and plant food waste Green waste and plant food waste •• Green waste and plant food waste Green waste and plant food waste 
are broken down by soil          are broken down by soil          
organisms                                                organisms                                                
and turned                                           and turned                                           
into dirtinto dirt





E. Ocean DumpingE. Ocean Dumping
•• 55,000,000 lbs of 55,000,000 lbs of 

trash are dumped trash are dumped 
in the sea every in the sea every 
yearyear



Ocean DumpingOcean Dumping
•• 300,000 lbs of fishing gear (causes 300,000 lbs of fishing gear (causes 

50,000 Northern Fur Seals to die 50,000 Northern Fur Seals to die 
every year)every year)



Ocean DumpingOcean Dumping
•• Prohibited in U.S. Prohibited in U.S. 

Between 1988Between 1988--19921992
––However, boats However, boats 

dump raw sewage dump raw sewage 
overboard overboard overboard overboard 
worldwide, and worldwide, and 
much of our solid much of our solid 
waste ends up in waste ends up in 
the oceanthe ocean



F. Exporting WastesF. Exporting Wastes
•• Wastes get exported from Wastes get exported from 

developdevelop eded to developto develop inging countriescountries
•• Little control by receiving country Little control by receiving country 

about what is in the trashabout what is in the trash
•• 1994: 1994: banban on                          on                          

transporting transporting toxictoxic
wasteswastes



Exporting WastesExporting Wastes
•• WithinWithin countries countries -- trash goes to trash goes to 

poor neighborhoodspoor neighborhoods

N.I.M.B.Y. N.I.M.B.Y. N.I.M.B.Y. N.I.M.B.Y. 
PhilosophyPhilosophy





G. Integrated Waste ManagementG. Integrated Waste Management

•• Variety of methods to minimize Variety of methods to minimize 
waste (3 R’s= waste (3 R’s= Reduce, Reuse, Reduce, Reuse, 
RecycleRecycle ))



H. Reducing WasteH. Reducing Waste
•• Reduce consumptionReduce consumption
•• Reduce packaging                Reduce packaging                

(50% of domestic (50% of domestic 
waste)waste)

•• Trash taxesTrash taxes
•• Also, Also, modifymodify wastewaste

––Photodegradable Photodegradable 
and biodegradable and biodegradable 
plasticsplastics



•• Reuse ProductsReuse Products :  Can Refillable :  Can Refillable 
Bottles Make a Comeback? Bottles Make a Comeback? 
––Switching back to refillable Switching back to refillable 
(Milkman) bottles would (Milkman) bottles would 
require consumer               require consumer               

Reduction by ReuseReduction by Reuse

require consumer               require consumer               
demanddemand



•• Glass bottles for Glass bottles for 
beveragebeverage
––Charge high prices Charge high prices 

and give return    and give return    
rebaterebate

Reuse WasteReuse Waste

rebaterebate

•• Use fabric bags for Use fabric bags for 
groceriesgroceries

•• Reuse car parts, Reuse car parts, 
motor oil etc.motor oil etc.



Recycling MaterialsRecycling Materials
•• Paper Paper 
•• Glass Glass 
•• Aluminum Aluminum 
•• Metals Metals •• Metals Metals 
•• Other than Aluminum Other than Aluminum 
•• Plastic Plastic 
•• Tires Tires 
•• The FeeThe Fee--PerPer--Bag ApproachBag Approach



Recycle WasteRecycle Waste
•• RecyclingRecycling : the : the 

process of turning process of turning 
discarded materials discarded materials 
into new materialsinto new materials
––Into Into samesame product               product               

(paper)(paper)
––Into a Into a differentdifferent

product (fleeces)product (fleeces)



Recycling Recycling GlassGlass
•• Glass bottles for beveragesGlass bottles for beverages

••Charge high pricesCharge high prices and                     and                     
give return rebategive return rebate



Recycling Aluminum CansRecycling Aluminum Cans
*  *  Strong incentive to recycle Strong incentive to recycle 

alluminumalluminum



Recycle PaperRecycle Paper
•• Paper recyclingPaper recycling is taking off (56%)is taking off (56%)



Recycling Recycling Metals Other Metals Other 
than Aluminum than Aluminum 

•• Lead, gold, iron, steel, silver and Lead, gold, iron, steel, silver and 
zinc are also profitable to recyclezinc are also profitable to recycle

•• Sometimes difficult to extract from Sometimes difficult to extract from •• Sometimes difficult to extract from Sometimes difficult to extract from 
municipal solid waste because municipal solid waste because 
these waste products are                    these waste products are                    
not pure metalnot pure metal



Recycling PlasticRecycling Plastic
•• Only about Only about 2.52.5% of plastic is % of plastic is 

recycled recycled 
•• More recycling of plastics                 More recycling of plastics                 

will only take place if               will only take place if               will only take place if               will only take place if               
economic incentive is thereeconomic incentive is there

•• Polyethylene bottles are the Polyethylene bottles are the 
exception, up to 40% are recycled: exception, up to 40% are recycled: 
incorporated into auto parts and incorporated into auto parts and 
polyester clothingpolyester clothing



Recycling TiresRecycling Tires
•• Can be recycled into playground Can be recycled into playground 

equipment, garden hoses and equipment, garden hoses and 
soles of shoessoles of shoes

•• Used as artificial reefs to increase Used as artificial reefs to increase •• Used as artificial reefs to increase Used as artificial reefs to increase 
tropical fish populationstropical fish populations



The FeeThe Fee--PerPer--Bag ApproachBag Approach
•• Bring your own reusable bags Bring your own reusable bags 

shoppingshopping
•• Start Start A Trend Rather That Follow A Trend Rather That Follow 

One!One!One!One!



Integrated Waste ManagementIntegrated Waste Management





Comparison of Waste Comparison of Waste 
TreatmentTreatment


