
UNIT 8
Aquatic and Terrestrial Pollution 



































































































 

Endocrine Disrupters
! Case Study: 1980 chemical spill into Lake 

Apopka, FL

! Male alligators began to exhibit low testosterone 

levels and high estrogen levels













































































































Solubility Of Chemicals, Bioaccumulation, 
and Biomagnifications  
 


• The movement of a chemical in the environment 
depends in part on its solubility. 


• Solubility  How well a chemical dissolves in a liquid. A 
water-soluble chemical can be washed off surfaces, 
percolate into groundwater, and runoff into surface 
waters including rivers and lakes. 


• Fat soluble chemicals are not very soluble in water and 
are found in higher concentrations bound to soils, 
including the benthic soils that underlie bodies of water.



Solubility Of Chemicals, Bioaccumulation, 
and Biomagnifications  

• Bioaccumulation  An increased concentration of a 
chemical within an organism over time.


• Biomagnification  The increase in chemical 
concentration in animal tissues as the chemical moves up 
the food chain.


• Persistence  The length of time a chemical remains in the 
environment.





Bioaccumulation, and Biomagnification 

The biomagnification of DDT. The initial 
exposure is primarily in a low trophic group such as 
the plankton in a lake. Consumption causes the 
upward movement of the chemical where it is 
accumulated in the bodies at each trophic level. 
The combination of bioaccumulation at each 
trophic level and upward movement by 
consumption allows the concentration to magnify to 
the point where it can be substantially more 
concentrated in the top predator than it was in the 
water.























The Throw-Away Society
Municipal solid waste generation in the United States, 1960–2011. Total MSW
generation and per capita MSW generation had been increasing from 1960 
through 2008. They have recently started to decrease. 

What does it mean to be 
a throw way society?

How does planned obsolescence contribute to 
waste generation?



The solid waste stream contains materials 
from many sources 

What are the main sources of waste in the U.S.?

What are the main sources of MSW in the U.S.?

WHY?



Composition of Municipal Solid Waste  

Composition and sources of municipal solid waste 
(MSW) in the United States. 


(a) The composition, by weight, of MSW in the United States 
in 2011 before recycling. Paper, food, and yard waste make 
up more than half of the MSW by weight. 


(b) The breakdown of the material that is recovered and the 
material that is discarded. Paper makes up more than half of 
the material that is recovered. Food and yard waste make 
up almost one-third of material that is discarded. 



* Which group of materials 
could be removed from 
the waste stream most 
easily and would make 
the greatest impact?







  
Landfills are the primary destination for MSW 

The fate of municipal solid waste 
in the United States. The majority 
of MSW is disposed of in landfills.

*





Sanitary Landfill
 



Sanitary Landfill

! Considerations for choosing a Landfill

! local topography and drainage patterns

! proximity to aquifer recharge zones

! permeability of underlying rock formations

! community attitudes

 



Landfill Basics
A modern sanitary landfill. A landfill constructed today has many features to keep
components of the solid waste from entering the soil, water table, or nearby streams. 
Some of the most important environmental features are the clay liner, the leachate 
collection system, the cap—which prevents additional water from entering the landfill—
and, if present, the methane extraction system.

Describe features of a modern sanitary landfill.

How do modern sanitary landfills compare to open 
dumps of the past?

List items that should not go into modern sanitary 
landfills.



Choosing a Site for a Sanitary Landfill 

• Siting  The designation of a landfill location, typically through a 
regulatory process involving studies, written reports, and public 
hearings.


• Landfill siting has been the source of considerable 
environmental injustice. People with financial resources or 
political influence often adopt a “not-in-my-backyard,” or NIMBY, 
attitude about landfill sites. 


• A site may be chosen not because it meets the safety criteria 
better than other options but because its neighbors lack the 
resources to mount an effective opposition.

List parameters used when choosing a site for a 
modern sanitary landfill.

Explain













Before



After







Incineration Basics  





















! Special Problem: Tires

! Made from materials that 

cannot be recycled

! Can be incinerated or 

shredded

 















The three Rs divert materials from the 
waste stream  

• Reduce, reuse, recycle  A popular phrase 
promoting the idea of diverting materials from 
the waste stream. Also known as the three Rs.



Reduce  
• Reduce is the first choice among the three Rs because 

reducing inputs is the optimal way to achieve a reduction in 
solid waste generation. 


• Source reduction  An approach to waste management that 
seeks to cut waste by reducing the use of potential waste 
materials in the early stages of design and manufacture.


• Source reduction can also increase energy efficiency; 
manufacturing produces less waste and can minimize 
disposal processes.


• Source reduction may also involve substituting less toxic 
materials or products.

What are some examples of source reduction?



Reducing Waste

! Purchase products with less packaging

 



Reuse  

• Reuse  Using a product or material that was  intended 
to be discarded.


• Optimally, no additional energy or resources are needed 
for the object to be reused.


• Energy may be required to prepare or transport an 
object for reuse by someone other than the original user.



Recycle  
• Recycling  The process by which materials destined to 

become municipal solid waste (MSW) are collected and 
converted into raw material that is then used to produce 
new objects.


• Closed-loop recycling  Recycling a product into the 
same product.


• Open-loop recycling  Recycling one product into a 
different product.



Closed- and open-loop 
recycling. 


(a) In closed-loop recycling, a 
discarded carpet
can be recycled into a new 
carpet, although some 
additional energy and raw 
material are needed. 


(b) In open-loop recycling, a 
material such as a beverage 
container is used once and 
then recycled into something 
else, such as a fleece jacket.

*











Recycling Materials

! Recycling involves melting or shredding old 
products to make new products


! Every ton of recycled paper saves:

! 17 trees

! 7000 gallons of water

! 4100 kwatt-hrs of energy

! 3 cubic yards of landfill space


! Recycle

! Glass bottles, newspapers, steel cans, plastic 

bottles, cardboard, office paper

 



Recycling

! Recycling Paper

! US recycles 50%

! Many developed 

countries are 
higher


! Recycling Glass

! US recycles 25%

! Costs less than 

new glass (right)

 



Recycling
! Recycling Aluminum


! Making new can from recycled one costs far less 
than making a brand new one


! 49% of aluminum was recycled in 2007

! saves: energy, materials (bauxite ores), land and 

it reduces pollutants

! Recycling Metals other than Aluminum


! Lead, gold, iron, steel, silver and zinc

! Metallic composition is often unknown


! Makes recycling difficult

 



Recycling

! Recycling Plastic

! 12% of all plastic was 

recycled in 2007

! Less expensive to make 

from raw materials

! 37% of PET was recycled 

in 2007 

! Mostly water and soda 

bottles

 



Recycling

! Recycling Tires

! Few products are made from old tires


! Playground equipment

! Trashcans

! Garden hose

! Carpet

! Roofing materials	 


! 36% of tires are currently recycled to make 
other products

 









A municipal composting facility. A typical facility collects almost 100,000 metric
tons of food scraps and paper per year and turns it into usable compost. Most facilities have 
some kind of mechanized system to allow mixing and aeration of the organic material, which 
speeds conversion to compost. 



















Landfill Basics *









A holistic approach to waste management. Depending on the 
kind of waste and the geographic location, reducing waste can 
take much less time and money than disposing of it. Horizontal 
arrows indicate the waste stream from manufacture to disposal 
and curved arrows indicate ways in which waste can either be 
reduced or removed from the stream, thereby reducing the 
amount of waste incinerated or placed in landfills.

Integrated waste management is a 
more holistic approach 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LD50 studies. To determine the dose of a chemical that causes a 50 percent death rate, 
scientists expose animals to different doses of a chemical and determine what proportion of 
the animals die at each dose. Such an experiment typically produces an S-shaped curve.



Dose Response Studies 

• Sublethal effect  The effect of an environmental hazard 
that is not lethal, but which may impair an organism’s 
behavior, physiology, or reproduction.


• ED50 The effective dose of a chemical that causes 50 
percent of the individuals in a dose-response study to 
display a harmful, but nonlethal, effect.


• Conducting LD50 and ED50 studies would be unethical so 
mice and rat values are used to determine safe guidelines 
for humans


• In short mice/rat LD50 and ED50 values are divided by 
1000 to determine human values 











Routes of exposure. Despite 
a multitude of potential routes 
of exposure to chemicals, most 
chemicals have a
limited number of major routes.

Routes of 
Exposure  















 

Ecotoxicology
! Dilution Paradigm is not valid


! “Dilution is the solution to pollution”

! Boomerang Paradigm is accepted


! “What you throw away can come back and hurt 
you”


! Ecotoxicology

! The study of contaminants in the biosphere and 

their harmful effects on ecosystems

! Helps policy makers determine costs and benefits 

of industrial and technological “advances”







Types of Human Diseases  
Leading causes of death in the world. (a) More than three-quarters of all world
deaths are caused by diseases, including respiratory and digestive diseases, 
various cancers, cardiovascular diseases, and infectious diseases. (b) Among the 
world’s deaths caused by infectious diseases, 94 percent are caused by only six 
types of diseases.



Numerous risk factors exist for chronic 
risk factors in humans  

• In low-income countries, the top risk factors leading to 
chronic disease are associated with poverty, including 
unsafe drinking water, poor sanitation, and malnutrition.


• Risk factors for chronic disease in high-income 
countries include increased availability of tobacco, and 
a combination of less active lifestyles, poor nutrition, 
and overeating that leads to high blood pressure and 
obesity.



Chronic Risk Factors in Humans  
Leading health risks in the world. If we consider all deaths that occur and separate them 
into different causes, we can examine which categories cause the highest percentage of all 
deaths. The leading health risks for low-income countries include issues related to low 
nutrition and poor sanitation. The leading risks for high-income countries include issues 
related to tobacco use, inactivity, obesity, and urban air pollution.

*



Some infectious diseases have been 
historically important 

• Environmental scientists are interested in diseases that have 
environmental causes, especially those caused by pathogens such as 
fungi, bacteria, and viruses.

Pathways of transmitting 
pathogens. Pathogens 
have evolved a wide variety 
of ways to infect humans.



































Emergent infectious diseases pose new risks 
to humans  
• Emergent infectious disease  An infectious disease that has not 

been previously described or has not been common for at least 20 
years.

The emergence of new diseases. Since the 1970s, new diseases, or diseases that have 
been rare for more than 20 years, have been appearing throughout the world at a rate of 
approximately one per year.



Emergent Infectious Diseases  

• Acquired Immune Deficiency Syndrome (AIDS)


• An infectious disease caused by the human


• immunodeficiency virus (HIV).


• Human Immunodeficiency Virus (HIV)  A type of virus 
that causes Acquired Immune Deficiency Syndrome 
(AIDS).


• Ebola hemorrhagic fever  An infectious disease with 
high death rates, caused by the Ebola virus.



Emergent Infectious Diseases  

• Mad cow disease (bovine spongiform encephalopathy)  
A disease in which prions mutate into deadly pathogens 
and slowly damage a cow’s nervous system.


• Prion  A small, beneficial protein that occasionally mutates 
into a pathogen.


• Swine flu  A type of flu caused by the H1N1 virus.


• Bird flu  A type of flu caused by the H5N1 virus.



Emergent Infectious Diseases  

• Bird flu  A type of flu caused by the H5N1 virus.


• has the potential to become more deadly


• a type of flu virus that originates in Asia


• moves from birds to humans



 

Reasons for Emergence/
Reemergence
! Evolution of disease so it transitions to human host

! Evolution of antibiotic resistance in disease

! Urbanization and overcrowding

! Increased pop. of elderly - susceptible to disease

! Pollution and environmental degradation

! Growth in international travel and commerce

! Poverty and social inequality



Addendum



Many types of chemicals can harm organisms  


