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Water pollution harms all of nature 
and is largely caused by humans.  

While some types of pollutants are 
more difficult to address, some can 

be cleaned, reduced, and ultimately 
eliminated.

Main 

Concept

Baltimore’s Patapsco River 
contains raw sewage and other 
pollutants that it delivers daily 
to the Chesapeake Bay.



At the end of this chapter you 
will know:

• The connections between 
chemical fertilizers, 
eutrophication, and reduction 
of aquatic organisms.

• Pathways for pollutants into 
and out of a watershed.

• Characteristics of and 
strategies for repairing and 
maintaining healthy riparian 

areas.
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Learning Outcomes



Teams of researchers try to pin down what’s choking 

the Chesapeake18
TERMS TO KNOW:
Water pollution
Stormwater runoff
Eutrophication

Case:  After discovering raw 
sewage flowing from  Baltimore 
into the Chesapeake Bay, 
scientists began long-term 
sampling from streams around 
the city to find the source of the 
wastewater.

Over the last few decades, the 
fisheries have crashed and algae 
blooms are starving the bay of 
oxygen.



Water pollution: is the addition of anything that 
might degrade the quality of the water. 

Stormwater runoff: water from precipitation 
that flows over the surface of the land. 



Eutrophication 

• Runoff pollution floods the bay with excess 
nutrients, leading to eutrophication: the 
enrichment of an ecosystem with chemical 
nutrients, typically compounds containing 
nitrogen, phosphorus, or both.

• The nutrients fuel algae blooms, 

preventing sunlight from reaching plants 

underwater, which die.
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TERMS TO KNOW:
Water pollution
Stormwater runoff
Eutrophication

Anything that  can degrade the 
quality of water is considered a 
pollutant.  Uncovered manholes 
allow chemicals from city streets 
to enter the storm drains. Water 
from storm drains, as well as  
agricultural and suburban runoff, 
end up flowing into rivers, 
streams, lakes, and seas.

Potential pollutants:
Industrial chemicals, raw sewage, 
garbage, oil, pesticides, mercury, 
acid, particulates from fossil-fuel 
combustion, pharmaceuticals, 
fertilizers, formaldehyde from 
personal-care products, cleaning 
solutions…

Pipe releasing raw 

sewage into one of 

the streams that 

drains into the 

Chesapeake Bay
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Farm fields lose topsoil, fertilizers, and 

chemicals when heavy rains occur.

Excess nutrients begin the process of eutrophication.  

For many plants, limiting factors include nitrogen and phosphorus.  

These are contained in fertilizers that, when washed into a waterway, provide a boost to 
algae.  

As the algae flourish, light penetration is reduced and submerged aquatic plants can no 
longer photosynthesize.
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Less oxygen is produced as algae take over the role of photosynthesis from the submerged 
aquatic plants.  With less oxygen in the water, other organisms begin to die and decompose.  
Decomposition uses up more of the limited oxygen, leaving the system hypoxic.



In the Chesapeake Bay:

- Fisheries have crashed

- Oyster beds have disappeared

- Algae blooms starve water of O2
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In the Chesapeake Bay, 
excess nitrogen, 
phosphorus, and 
sediment provide part 
of the explanation for 
the bay’s decline.

Without these natural 
filters, gills get clogged 
and spawning areas 
become covered with 
sediment.

Algae is fortified by fertilizer runoff and grows on 

the surface of the pond adjacent to a golf course 

in California.  Normally, the algae would not grow 

in clear lakes of mountain regions.



The source of pollution can be hard to pinpoint18
TERMS TO KNOW:
Point source pollution
Nonpoint source pollution
Watershed

This structure traps trash flowing 

down an urban river before it can 

reach the Baltimore Inner Harbor.



• Watershed: the land area surrounding a body of 

water over which water such as rain could flow 

and potentially enter that body of water.

• Point Sources: some industrial and agricultural 

sources discharge pollutants directly into a 

body of water

• Nonpoint Sources: a variety of sources 

contribute pollutants that can run off the surface 

of the land during rainfall and enter the water; 

air pollutants can fall directly with the rain. 
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Typical pollutants include: 

- Industrial chemicals
- Raw sewage
- Garbage
- Oil
- Fertilizers/pesticides
- Mercury



Excess nutrients flow into groundwater and streams18
The Chesapeake watershed covers more 
than 64,000 square miles and includes 
regions from six states and the District 
of Columbia.  

Excess nitrogen can reach groundwater 
in the aquifer, potentially putting 
millions of people at risk for 
contamination. 

Worldwide, nutrient pollution is the 
leading type of water pollution. 

TERMS TO KNOW:
Aquifer
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The number and diversity of organisms can indicate 

the health of a watershed18
Excess nitrogen from any rivers and streams within the watershed will eventually 
flow to a larger body of water.  The Gulf of Mexico is one area where excess 
nutrients have impacted the ecosystem to the point of making a “dead zone,” or 
hypoxic area, where most organisms are unable to survive.

These 

problems were 

traced to 

pollutants that 

wash off 

agricultural 

lands, suburban 

lawns, and city 

streets to 

contaminate 

stormwater

runoff.



The number and diversity of organisms can indicate 

the health of a watershed18
Nitrogen enrichment is one of the 
abiotic components that can create 
havoc in an ecological system.  Loss of 
oysters has been a critical change in the 
biotic community.  The oyster is 
certainly important for economic 
reasons but also for ecological stability.  

Oysters are food sources for other 
organisms, provide habitat by forming 
reefs, stabilize the seabed, reduce 
sediment, filter feed, and reduce 
pollutants and particles that would 
obscure the water and lead to 
eutrophication.



Identifying the types and sources of the pollution is the 

first step in cleaning up the bay18
Air pollution contributed about the same 
level of pollutants throughout a test area, 
but all samples from streams around 
agricultural sites had the highest levels of 
nitrogen.



Reducing nutrient pollution means reducing it at the 

source and reducing runoff18

TERMS TO KNOW:
Clean Water Act
Riparian areas

It’s difficult to believe today, but in 
1969 there were no laws regulating 
what could be discharged into our 
waterways.  The Cuyahoga River in 
Cleveland, Ohio, was burning 
because of the amount of oil and 
chemicals in the water.

Passage of the Clean Water Act in 
1972 established pollution standards 
and set in motion establishment of 
best management practices to 
reduce pollution entering the bay.



• Clean Water Act: the primary federal law in the 
United States governing water pollution (1972).

• Riparian areas (zones): the boundary between land 
and a river or stream.



Reducing nutrient pollution means reducing it at the 

source and reducing runoff18
A major component of 
restoration involves watershed 
management—managing the 
areas around the streams and 
rivers.

Farmers manage the use of 
fertilizers and waste 
management while encouraging 
other techniques to reduce 
excess nutrients and sediments 
from reaching the bay.

Riparian areas need to be 
restored by planting vegetated 
buffer zones that slow runoff 
and give rainwater time to soak 
into the ground.



Reducing nutrient pollution means reducing it at the 

source and reducing runoff18

To reduce nitrogen additions to water from urban and suburban areas, 
homeowners can plant indigenous species of grass that require less fertilizer and 
water.  Planting water-tolerant plants in low areas also helps by reducing runoff.



Reducing nutrient pollution means reducing it at the 

source and reducing runoff18
Stormwater that doesn’t soak into the ground 
can enter storm drains that flow directly to 
rivers and streams, or cause floods, especially 
in heavily built-up urban settings.  Anything 
that increases filtration can help avoid these 
stormwater problems.
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PERSONAL CHOICES THAT HELP18
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ANALYZING THE SCIENCE18

EPA Scorecard
http://scorecard.goodguide.com/
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EVALUATING NEW INFORMATION18

www.technology.infomine.com/sedim
entponds
www.agriculture.gov.sk.ca

http://www.technology.infomine.com/sedimentponds
http://www.agriculture.gov.sk.ca/


MAKING CONNECTIONS18




