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Summary 
 
Hazardous waste definitions differ from one country to another. A generic definition 
might center on wastes or combinations of wastes that pose a substantial present or 
potential hazard to humans or the environment, in part because they are not readily 
degradable, persistent in the environment and are deleterious to human health or natural 
resources. Most hazardous wastes are produced in the manufacturing of products for 
domestic consumption or further industrial application.  
 
Nuclear wastes are a major and controversial hazardous waste that are created during a 
variety of human activities in numerous sectors, including academia, federal agencies, 
industry, mining, medical facilities and utilities. At the Nonproliferation Treaty 
Conference in May 2000, the five nuclear weapon states, China, France, the USA, 
Russia, and the United Kingdom, agreed to disarm their nuclear arsenals, but no 
timeline for achieving this goal was set. In addition, the current OSPAR Convention 
(Convention for the Protection of the Marine Environment of the North-East Atlantic) 
Strategy commits to achieving negligible radioactive discharges, emissions and losses to 
the maritime environment by the year 2020. In light of the nuclear incidents at Three 
Mile Island and Chernobyl, much was learned about the risks of using nuclear energy, 
as well as the uncertainties in public risk perception and behavior when people are faced 
with nuclear emergencies. 
 
Hazardous wastes can damage the environment and natural resources, and they can 
cause inter alia cancer, infections, irritations (mainly due to allergic response), or 
mutations. In addition to proper hazardous waste disposal or, if necessary, remediation 
of contaminated sites, it is important to minimize the production and impact of 
hazardous wastes and to recover and recycle resources where feasible. Industrial 
Ecology is a framework for minimizing energy and materials usage by designing and 
operating anthropogenic systems that are interdependent and sustainable with natural 
systems.  
 
In order to properly manage hazardous waste and allocate public resources, risk 
assessment and management has evolved as important decision-making framework. 
Ultimately, national hazardous waste management programs should strive for strong 
regulatory regimes coupled with efficacious market instruments to promote sound 
industrial hazardous waste management practices.  Further, incentives should be created 
to use and innovate advanced hazardous waste and waste reduction technologies 
insuring global equity. International solutions to hazardous waste issues must also be 
pursued to help less developed countries (LDCs) with their hazardous waste 
management programs and to prevent illegal hazardous waste dumping and trading as 
increasingly stringent regulations in developed countries continue to make hazardous 
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waste disposal more expensive.  
 
1. Definition of Hazardous Wastes 
 
One of the challenges facing proper hazardous waste management and disposal is that 
definitions of hazardous wastes vary from one country to another. The term hazardous 
waste is in itself ambiguous.  Effective governmental programs must provide 
appropriate, scientifically defensible, and clear legal definitions for wastes being 
regulated. However, this can be difficult. In the U.S., for example, the Environmental 
Protection Agency took nearly four years after the passage of the first U.S. hazardous 
waste law in 1976 to promulgate regulations that defined hazardous waste. This 
definition, however, used broad terms, included many exceptions and has needed 
modification from time to time. Other nations have had similar experiences. Definitions 
often do not have a solid scientific foundation and may allow exemptions as a result of 
political influence. 
 
A general definition describes hazardous wastes as wastes or combinations of wastes 
that pose a substantial present or potential hazard to humans or other living organisms 
or natural resources because they are nondegradable or persistent in nature, can be 
biologically magnified, can be toxic, or may otherwise cause detrimental cumulative 
effects. Hazardous wastes contain organic or inorganic elements that, due to their 
toxicological, physical, chemical, carcinogenic or persistency properties, may cause: 
 

• Explosion or fire; 
• Infection, including infection by parasites or their vectors; 
• Chemical instability, reactions or corrosion; 
• Acute or chronic toxic effects; 
• Cancer, mutations or birth defects; or 
• Damage to ecosystems or natural resources. 

 
In addition to these properties, the location or utility of a substance may also determine 
whether it is a hazardous waste. A pesticide used to treat crops for instance, may be 
considered hazardous waste after if it has migrated to surface or groundwater. On the 
other hand, if an industry finds a use for a particular hazardous waste in its 
manufacturing process, the substance may become a valuable economic input. 
 
2. Sources of Hazardous Waste 
 
The term hazardous waste often includes by-products of industrial, domestic, 
commercial, and health care activities. Rapid development and improvement of various 
industrial technologies, products and practices may increase hazardous waste 
generation. 
 
Most hazardous wastes are produced in the manufacturing of products for consumption 
or further industrial application. Hazardous waste sources include industry, institutional 
establishments, research laboratories, mining sites, mineral processing sites, agricultural 
facilities and the natural environment. All sources that discharge liquid, gaseous or solid 
wastes that fit the above definition can be regarded as sources of hazardous wastes. 



UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

HAZARDOUS WASTE MANAGEMENT –  Hazardous Waste - Grasso, D., Kahn, D., Kaseva, M. E. and Mbuligwe, S. E. 
 

©Encyclopedia of Life Support Systems (EOLSS) 

Some major sources are agricultural land and agroindusty, households, mines and 
mineral processing sites, health care facilities, commercial facilities, institutional 
facilities, industrial sites, solid waste disposal sites, contaminated sites and building 
materials. Major hazardous waste sources and their pollution routes in the environment  
are listed below. 
 
Agricultural land and agro-industry: Hazardous wastes from agricultural land and 
agro-industry can expose people to pesticides, fertilizers and hazardous veterinary 
product wastes. Farms are a major source of these wastes, and agrochemicals can leach 
into the environment while in storage or can cause damage after their application. 
 
Domestic: Households stock various hazardous substances such as batteries and dry 
cells, furniture polishes, wood preservatives, stain removers, paint thinners, rat poisons, 
herbicides and pesticides, mosquito repellents, paints, disinfectants, and fuels (i.e. 
kerosene) and other automotive products. These can present a variety of dangers during 
storage, use and disposal. 
 
Mines and mineral processing sites: Mining and mineral processing sites handle 
hazardous products that are present in the additives, the products and the wastes.  
 
Health care facilities: Health care facilities are sources of pathological waste, human 
blood and contaminated needles. Specific sources of these wastes include dentists, 
morticians, veterinary clinics, home health care, blood banks, hospitals, clinics and 
medical laboratories.   
 
Commercial wastes: Commercial waste sources include gasoline stations, dry cleaners 
and automobile repair shops (workshops). The types of hazardous wastes generated by 
these sources depend on the services provided.  
 
Institutional hazardous waste sources: Institutional hazardous waste sources are 
mainly research laboratories, research centers and military installations. Some military 
installations are used for the manufacture and storage of ammunition, and they are also 
used as testing grounds for military hardware. Military establishments also carry out 
activities that generate other types of hazardous wastes of household, commercial and 
industrial nature. 
 
Industrial hazardous waste sources: Hazardous wastes are created by many industrial 
activities. For example, the hazardous wastes from the petroleum fuel industry include 
the refinery products (fuels and tar), impurities like phenol and cyanides in the waste 
stream, and sludge flushed from the storage tanks. 
 
Solid waste disposal sites: These are mainly disposal sites for municipal solid waste, 
but hazardous wastes that have not been properly separated from other wastes are also at 
these sites. In developing countries, solid waste disposal sites are a major source of 
pollutant-laden leachate to surrounding areas, as well as recyclable materials for 
scavengers, who can collect and resell waste materials that have been exposed to or that 
contain hazardous substances. 
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Contaminated sites: These are sites that are contaminated with hazardous wastes due 
to activities that use or produce hazardous substances or due to accidental spills. Former 
sites of industries that used or produced hazardous materials belong to this group.   
 
Building materials: Roofs and pipes made of materials incorporating asbestos, copper, 
or other materials may present a source of hazardous waste. 
 
3. Classification of Hazardous Waste 
 
Waste characterization is a critical step in determining how a waste should be handled 
in bulk or in packaged form. Common hazardous wastes include waste oil and fuel; 
solvents and thinners; acids and bases/alkalines; toxic or flammable paint wastes; 
chlorinated solvents, heavy metals, perchlorates and peroxides; abandoned or used 
pesticides; and some wastewater treatment sludge. Special hazardous wastes in the U.S. 
include industrial wastes containing Environmental Protection Agency (USEPA) 
priority pollutants; infectious medical wastes; explosive military wastes; and radioactive 
wastes or releases. 
 
By way of examples, the U.S. has identified two general waste categories as hazardous. 
Wastes may be specifically identified or listed in the Federal and/or the State 
regulations, or they may be defined by physical or chemical characteristics.  
Specifically, under the U.S. Resource Conservation and Recovery Act (RCRA), a waste 
may be a designated hazardous waste or a characteristic hazardous waste.    
 
A designated waste  (or listed hazardous waste) in the U.S. is one that is specifically 
listed by the USEPA as hazardous. A characteristic waste is one that exhibits any one 
of the characteristics of ignitability, corrosiveness, reactivity, or toxicity. The U.S. 
Federal government level defines an ignitable waste as any liquid with a flash point of 
less than 60 degrees C (140 degrees F), any non-liquid that can cause a fire under 
certain conditions, or any waste classified by the U.S. Department of Transportation 
(USDOT) as a compressed ignitable gas or oxydizer. A corrosive waste is defined as 
any aqueous material that has a pH less than or equal to 2, a pH greater than or equal to 
12.5, or any material that corrodes steel (SAE 1020) at a rate greater than 0.25 in/year (1 
in. = 2.54 cm). A reactive waste is defined as one that is unstable, changes form 
violently, is explosive, reacts violently with water, forms an explosive mixture with 
water, or generates toxic gases in dangerous concentrations. A toxic waste is one whose 
extract contains concentrations of certain constituents in excess of those stipulated by 
the U.S. Safe Drinking Water Act (SDWA). The hazardous waste identification 
regulations that define the characteristics of toxicity, ignitability, corrosivity and 
reactivity, as well as the tests for these characteristics, can vary. 
 
4. Public Health and Environmental Effects of Hazardous Wastes  
 
Hazardous wastes can damage the environment by contaminating air, water and soil. 
Once in the environment, hazardous wastes can affect all life forms. Whether through 
direct exposure or environmental damage, hazardous wastes present a risk to human 
health. 
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In the 1950s and 1960s in the U.S., there was a dramatic decline in the populations of 
several predatory birds due to dioxin exposure. DDT exposure at low levels was found 
to interfere with calcium deposition in the eggshells of birds of prey, causing them to be 
thin and fragile and often to be crushed by the parents in the nest. One well-known 
species affected in this way was the Bald Eagle (Plate 1).  
 

 
 

Plate 1. The Bald Eagle 
 
Toxic effluents such as those from improperly managed mining operations can have 
very serious effects on wildlife and pose serious threats to human health (Plate 2). 
Marine ecosystems and wildlife have also suffered major damage as a result of oilspills 
resulting from accidents to large ocean-going tankers (Plate 3).  
 
Safety related properties of hazardous wastes include their tendency to corrode, 
explode, burn or cause chemical reactions. Safety effects resulting from hazardous 
wastes include injury and even death from an explosion, fire outbreak, chemical 
reaction or other hazardous situation created by such wastes.  
 
Effects to property and the physical environment mainly pertain to property damage, 
which can also result from fires and explosions. These incidents, which result from 
improper hazardous waste management, may emit hazardous substances to the 
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atmosphere as well, causing deleterious health effects, through inhalation for example.  
 

 
 

Plate 2. Acid mine drainage. 
 

 
 

Plate 3. National Oceanic and Atmosphere Administration (NOAA) Workers remove 
wildlife from contaminated area after Exxon Valdez oil spill in Prince William Sound, 

Alaska. 
 

Health related properties of hazardous wastes include their tendency to cause cancer, 
infections, irritations (mainly due to allergic response), mutations or other toxic or 
radioactive effects.  Health effects from hazardous waste exposure occur after hazardous 
components enter the body through inhalation, skin absorption, ingestion, or puncture 
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wound. The health effects of the hazardous wastes are dependent on the amount (doses), 
and routes and duration of  exposure. Temporary health effects of hazardous waste 
exposure can include dizziness, headaches and nausea, while prolonged exposure can 
also result in cancers, disabilities or death.   
 
Hazardous wastes from some household waste sources are prone to easily cause health 
hazards due to their proximity to potential receptors. Wastes from other sources are 
further from given receptors so their exposure routes are longer. This may result in 
masking or delayed manifestation of exposure effects.  
 
- 
- 
- 
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