
BOZEMAN REVIEW: SOLID WASTE

• https://www.youtube.com/watch?v=tl-

68EVZX_k&index=31&list=PLllVwaZQkS2qK4Z6xBVDRak8an1-kqsgm

https://www.youtube.com/watch?v=tl-68EVZX_k&index=31&list=PLllVwaZQkS2qK4Z6xBVDRak8an1-kqsgm


METHODS OF HAZARDOUS WASTE DISPOSAL

• Any waste that poses potential harm to human health due to its toxicity is 

known as hazardous waste.

• Hazardous waste is often corrosive, flammable, or dangerously chemically 

reactive.

• The 2 main categories of hazardous waste are synthetic organic compounds

(pesticides and PCBs) and heavy metals (mercury and lead).



METHODS OF HAZARDOUS WASTE DISPOSAL

• Developed countries are responsible for the large majority of hazardous 

waste production worldwide.

• Many developed nations do not have adequate procedures for dealing with 

hazardous waste materials, which often are simply mixed in with household 

garbage and sent to landfills.

• Households in the U.S. alone generate over 1,000,000 tons of hazardous 

waste each year.



COMMON SOURCES OF HAZARDOUS WASTE

Source Hazardous Waste

Household Paints, pesticides, solvents, batteries, 

oil, antifreeze

Medical Used bandages, surgical gloves,

syringes, culture dishes, surgical 

instruments

Nuclear Spent uranium fuel rods and nuclear 

weapons

Industry Solvents, mercury, lead, PCBs, dioxins



INTEGRATED MANAGEMENT OF HAZARDOUS 
WASTE

• Integrated management of 

hazardous waste includes 

producing less, recycling or reusing 

the waste, or converting it to a less 

hazardous material.

• Unfortunately, the most common 

method of dealing with hazardous 

waste is simply storing it.



INTEGRATED MANAGEMENT OF HAZARDOUS 
WASTE: PRODUCING LESS & RECYCLING

• Producing less hazardous waste will require industries to actively search for 

alternatives to commonly used hazardous materials.

• Some types of hazardous waste can be recycled to become raw materials for 

other industrial processes.

• Examples of hazardous waste that can be recycled are metals and solvents.

• Currently the U.S. recycles less than 5% of the total hazardous waste 

managed.



INTEGRATED MANAGEMENT OF HAZARDOUS WASTE: 
CONVERTING TO LESS HAZARDOUS SUBSTANCES

• Methods of detoxifying hazardous wastes include the following:

• Chemical Methods

• Physical Methods

• Biological Methods

• Incineration

• Plasma Arc Torch



INTEGRATED MANAGEMENT OF HAZARDOUS WASTE: 
CONVERTING TO LESS HAZARDOUS SUBSTANCES

• Chemical Methods

• Some types of hazardous waste can be remediated by chemical reactions 

that convert the waste into compounds that are less toxic.

• An example is the use of cyclodextrin. Cyclodextrin is a sugar made from 

cornstarch that can be used to remove solvents and pesticides from 

contaminated soils or groundwater resources.



INTEGRATED MANAGEMENT OF HAZARDOUS WASTE: 
CONVERTING TO LESS HAZARDOUS SUBSTANCES

• Physical Methods

• Hazardous waste can also be removed by distilling liquid mixtures to 

remove toxic chemicals.

• Another method is using charcoal or resins to filter out hazardous wastes.



INTEGRATED MANAGEMENT OF HAZARDOUS WASTE: 
CONVERTING TO LESS HAZARDOUS SUBSTANCES

• Biological Methods

• Bioremediation includes the use of organisms, such as bacteria or other 

organisms, to remove contaminants for solid or liquid hazardous waste.

• Phytoremediation utilizes natural plant species or genetically engineered 

plants to absorb contaminants such as mercury, lead, pesticides, or organic 

solvents from soils and water.

• The diagram on the next slide describes various methods of 

phytoremediation.





INTEGRATED MANAGEMENT OF HAZARDOUS WASTE: 
CONVERTING TO LESS HAZARDOUS SUBSTANCES

• Incineration

• Much like solid waste incineration, hazardous waste can also be broken 

down in high temperature incinerators that convert the waste into less toxic 

materials.

• A major disadvantage to incineration is the creation of toxic ash that much 

be stored in a hazardous waste landfill site.



INTEGRATED MANAGEMENT OF HAZARDOUS WASTE: 
CONVERTING TO LESS HAZARDOUS SUBSTANCES

• Plasma Arc Torch

• This device generates plasma by passing an electrical current through a gas at very high 

temperatures.

• This process converts solid or liquid hazardous waste into a synthetic gas that can be 

utilized to make fuels such as natural gas and ethanol.

• This process, however, is relatively expensive compared to other disposal methods.

• It also produces carbon dioxide gas and can release toxic metals and radioactive 

elements.



STORING HAZARDOUS WASTE

• Currently, the least expensive method of disposal of hazardous waste is 

simple burial on land and therefore is the predominant method used in the 

U.S.

• It is also a common practice for the U.S. to ship some solid hazardous waste, 

such as electronics, to other countries for disposal.

• Much of the global share of electronic waste ends up in developing countries 

and increases residents’ exposure to toxic heavy metals.



STORING HAZARDOUS WASTE

• Deep-Well Injection

• Most common form of storing liquid hazardous waste.

• Liquid wastes are pumped through pipes into permeable injection zones that are beneath 

aquifers ad ideally sealed off by impermeable vertical rock layers above the injection 

zone.

• Although this method is relatively safe and inexpensive, it is possible for leaks to occur, 

especially in areas that experience earthquake activity.

• These leaks can contaminate groundwater with hazardous waste.

• Also, there are limited areas that have appropriate geologic structure to be a deep-well 

disposal site.



DEEP-WELL INJECTION: HAZARDOUS WASTE



STORING HAZARDOUS WASTE

• Surface Impoundment

• Some liquid hazardous waste is simply stored in natural topographic 

depressions in the Earth or human-made lagoons or ponds.

• Unfortunately, may of these waste lagoons lack adequate liners and 

therefore leach toxins into groundwater.

• These lagoons can also overflow with heavy rains and contaminate soil 

and nearby waterways.



SURFACE IMPOUNDMENTS: HAZARDOUS WASTE



STORING HAZARDOUS WASTE

• Hazardous Waste Landfill

• Solid or liquid hazardous waste can also be placed in drums or barrels 

that are sealed and buried in special hazardous waste landfill facilities.

• This method is used infrequently die to the cost of building and 

maintaining these facilities.



HAZARDOUS WASTE LANDFILL



CASE STUDY: LOVE CANAL, NEW YORK

• https://www.youtube.com/watch?v=Kjobz14i8kM

https://www.youtube.com/watch?v=Kjobz14i8kM


HAZARDOUS WASTE LEGISLATION IN THE U.S. 
RESOURCE CONSERVATION & RECOVERY ACT (RCRA)

• This act allows the EPA to set standards for management of several types of 

hazardous wastes produced.

• The EPA issues permits to companies that have developed a plan for 

hazardous waste from the initial generation of waste to the end disposal.

• This is known as a cradle-to-grave system to track hazardous waste disposal.

• Although this is valuable legislation for controlling hazardous waste disposal, it 

is important to remember that this law regulates less than 5% of the 

hazardous waste produced in the U.S.



HAZARDOUS WASTE LEGISLATION IN THE U.S. 
COMPREHENSIVE ENVIRONMENTAL RESPONSE, 
COMPENSATION, AND LIABILITY ACT (CERCLA)

• Also known as the Superfund Act.

• This act identifies areas that have been contaminated with hazardous wastes.

• These areas, known as superfund sites, are placed on the national priorities list 

for cleanup.

• The law also allows for citizens to be make aware of the hazardous waste 

being stored or released in their communities.



HAZARDOUS WASTE LEGISLATION IN THE U.S. 
COMPREHENSIVE ENVIRONMENTAL RESPONSE, 
COMPENSATION, AND LIABILITY ACT (CERCLA)

• Initially, the law was designed to have the companies responsible for the 

contamination to pay to clean up the site.

• The U.S. government, state legislatures, and local agencies are passing laws and 

providing incentives for the cleanup of abandoned industrial and commercial sites 

known as brownfields.

• These areas are often converted into living, office, or retail space in downtown urban 

areas.

• Do You Live Near a Superfund Site? Check Out This Article!

• http://time.com/4695109/superfund-sites-toxic-waste-locations/

http://time.com/4695109/superfund-sites-toxic-waste-locations/


HAZARDOUS WASTE LEGISLATION IN THE U.S. 
BASEL CONVENTION

• This international treaty was drafted as a result of hazardous waste, including 

e-waste, from developed nations being shipped overseas to developing 

nations without their permission.

• It now requires that developing countries must give full permission to accept 

the hazardous waste.

• As of 2009, this treaty has been ratified by 172 countries, but not the U.S.



HAZARDOUS WASTE LEGISLATION IN THE U.S. 
PERSISTENT ORGANIC POLLUTANTS (POPS) TREATY

• This treaty originated at the Stockholm Convention.

• It is an international agreement to phase our 12 organic persistent pollutants, 

also known as the “dirty dozen,” such as DDT and PCBs.

• As of 2009, 162 countries and the European Union have ratified this treaty.

• The U.S. has yet to ratify this treaty or enact any legislation toward doing so.



CRASH COURSE ECOLOGY: POLLUTION

• https://www.youtube.com/watch?v=kdDSRRCKMiI

https://www.youtube.com/watch?v=kdDSRRCKMiI

