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Presque Isle Bay: Area of Concern (AOC)
GRADE LEVEL/SUBJECT
Grade 7: Ecology/Environmental Science

TIME

Two class periods

OVER
VIEW
OVERVIEW
Presque Isle Bay is located along the Pennsylvania shores of Lake Erie, and
provides the City of Erie with a protected harbor. The bay is widely used for
recreational boating activities and is also a regular recipient of runoff,
industrial discharge, sewage effluent, and other toxic pollutants from the
City of Erie. In 1991, Presque Isle Bay was designated the forty-third Area
Of Concern (AOC) due to its contaminated sediments and incidence of
tumors on brown bullheads.

PURP
OSE
PURPOSE
The purpose of this lesson is to introduce students to Presque Isle Bay and
to inform them as to why it was named an AOC and what impact that has
on the Erie community.

OBJECTIVES
At the end of this lesson students will be able to:
· Define what an AOC is.
· State ways that designation as an AOC affects the ecosystem of
Presque Isle Bay.
· State ways that designation as an AOC affects the Erie community.
· Understand the effect that sources of point and nonpoint pollution
have on Presque Isle Bay.
· Identify steps they can take to make Presque Isle Bay a cleaner
environment.

PENNSYL
VANIA AC
ADEMIC ST
AND
ARDS
PENNSYLV
ACADEMIC
STAND
ANDARDS
Science & Technology
· 3.3 Biological Sciences
· 3.5 Earth Science
Environment & Ecology
· 4.1 Watersheds & Wetlands
· 4.3 Environmental Health
· 4.8 Humans and the Environment

RESOUR
CES/MA
TERIALS
RESOURCES/MA
CES/MATERIALS
Map of Presque Isle State Park/Presque Isle Bay
Topographical map of Presque Isle Bay watershed
Worksheet for each student
Computer with Internet access (optional)
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PRIOR KNOWLEDGE
Concept of watersheds
Point and nonpoint source pollution

MO
TIV
ATION
MOTIV
TIVA
Ø
Ø
Ø

Who washes their family car in the street in the summer?
Who likes to swim at the beaches on Presque Isle?
Who likes to fish?

BA
CK
GR
OUND INFORMA
TION
BACK
CKGR
GROUND
INFORMATION
Presque Isle B
ay
Bay

The Presque Isle ecosystem contains an ecological resource that is unique within the state and rare within the
Great Lakes basin. Covering approximately 3,718 acres,
Presque Isle Bay is formed by a natural sand spit to the
north (at right). It is a shallow embayment with an average
depth of 13 feet. The bay is a relatively sheltered body of
water that has a restricted exchange of water with its outer
harbor and Lake Erie. Because of this, the bay has a
flushing time of almost 2.5 years, short in comparison
to Lake Superior, with a flushing time of 191 years. This 2.5
year time period allows the pollutants entering the bay as runoff to settle in the primarily fine and organically
rich bottom sediments. However, large rocks and sand persist in certain areas where currents have restricted
the settlement of finer sediments. The animal and plant population of Presque Isle Bay consist of different
types of fish, birds, plants mammals and invertebrates. Some examples of fish include yellow perch, bluegill,
rock bass, and large mouth bass.
What is a watershed?

Humans need water for drinking, irrigation and industry, yet we have a very casual attitude toward water
pollution. Every day, wastes are poured down the sink, flushed down the toilet, or dumped into rivers and
lakes without considering where they will end up. We all depend on Lake Erie as a water supply so we can
take our shower in the morning and wash our dishes at night. Much of the water we use comes from
Presque Isle Bay and Lake Erie. And they both depend on the network of streams or watershed that
replenish their water.
A watershed, also known as a drainage basin, includes the entire land area drained by a particular creek or
river. Precipitation that falls in this area runs off as surface water into a stream channel, lake, reservoir, or
other body of water. Stand along any stream and look upstream. All of the water flowing in that stream has
fallen on an area of land, which by the nature of its topography, has caused the water to drain to that
particular point of the stream. The area that drains to that point is called the streams watershed.
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The topography of the land determines the boundaries of the watershed. These boundaries are the highest
points and ridges surrounding a watershed and are called divides. The city of Erie is perched on an
elevated lake plain (Trails of Geology page 5). Presque Isle Bay sits at the lowest point in the elevation of
the plain. Further inland and at the higher elevations is the drainage basin divide (Map 1). This divide
separates the Lake Erie Basin (streams that flow north toward the lake), from the Allegheny Basin (streams
that drain south). Streams in the Lake Erie Basin drain into either Lake Erie or Presque Isle Bay. Watersheds
can range in size from the smallest mountain stream that drains only an acre of land to huge river systems
such as the Susquehanna, which drains over 27,000 square miles. The Presque Isle Bay watershed spans
approximately 25 square miles. Its primary tributaries are Cascade Creek and Mill Creek, which together
account for about two-thirds of the water flowing into the bay. Additional inflow of water comes from
precipitation directly on the surface of the bay, combined sewage outfalls (CSOs), groundwater discharge, and wastewater discharges.
Presque
Isle B
Bays
watershed
resque Isle
ay
s wa
tershed
Bay
ays
watershed
P

Presque Isle Bay is the oldest U.S. harbor on the Great Lakes, appropriated in 1824 from the national
legislature for harbor improvements. The City of Erie, founded in 1792, has grown up around its port.
Historically, Erie experienced the growth and decline of the steel industry in the U.S., together with its
related heavy manufacturing. Much of the surrounding land has become urbanized with manufacturing
industries that coexist with the residential and commercial neighborhoods. The surrounding watershed of
Presque Isle Bay (See Topo map) is directly impacted by the use of this land. In the past, both industrial
and domestic wastewater was discharged directly into the bay or into streams leading to the bay. At this
time, many of the urban streams were used at as sewers rather than as natural resources.
The main tributaries of Presque Isle Bay, Cascade and Mill Creeks, account for two-thirds of Presque Isle
Bays water supply. The two creeks receive runoff from the surrounding land and carry it directly into the
bay. This urban runoff contains contaminants that affect fish and other aquatic life, drinking water, and
recreation. Fertilizers and pesticides applied to agricultural lands and residential lawns can be carried into
the streams after a rain event. The discharging of excess phosphorus and other nutrients that are in fertilizers can actually accelerate the natural aging process of the bay (eutrophication). This inflow of excess
nutrients benefits some plants and causes them to overpopulate, harming other plants and animals living in
the bay. When the excess aquatic plant growth dies and decomposes and settles to the bottom, it uses up the
available oxygen in the water. This decreases the amount of available oxygen for other aquatic organisms and
many of them die as a result. The natural decay of plants and nutrients is called biodegradation.
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Because 80 percent of the surrounding land use within the
Presque Isle Bay watershed is urban, Presque Isle Bay
receives high levels of nonpoint source pollutants from
runoff. The most significant amount comes from residential
areas. Land developed with asphalt parking lots (at right)
and buildings contribute oils and greases from cars that
move into the surrounding streams after a rain event.
AOC D
esigna
tion
Designa
esignation

The unique ecosystem of Presque Isle Bay has been subjected to pollution from both point and nonpoint
sources (Figure 1). Because of this pollution, the U.S. Department of State designated Presque Isle Bay as
the forty-third Great Lakes AOC in January 1991. The AOC designation is used to indicate severely degraded
geographic areas within the Great Lakes Basin. A designation as an AOC has serious environmental implications. As an AOC, the bay receives priority attention from the Pennsylvania Department of Environmental
Protection to restore its impaired beneficial uses. The International Joint Commission (IJC) lists 14
beneficial use impairments for AOCs. A water body may be designated as an AOC if certain beneficial uses
are determined to be impaired.
In Presque Isle Bay, the two impaired beneficial uses are: 1) Restrictions on dredging of sediments; and 2)
fish tumors and other deformities. Fish tumors are thought to be related to elevated levels of organic
contamination from nitrosamines or Polycyclic Aromatic Hydrocarbons (PAHs) in the sediments.
Nitrosamines can be naturally produced in sediments when anaerobic (no oxygen) conditions exist along
with an available source of excess nitrogen. Excess sources of nitrogen could come from sewage, fertilizers,
or large fish kills. PAHs can come from the combustion of fossil fuels such as coal and petroleum. Other
sources include asphalt and tar used to pave roads and parking lots, and to waterproof the roofs of houses.
PAHs are believed to have detrimental effects on the aquatic life in the bay.
The Brown bullheads (right), a member of the
catfish family, lives in Presque Isle Bay and have
been found to have skin and liver tumors.
Scientists test the bile of the fish (located in the
gall bladder) to look for the presence PAH
metabolities. PAH metabolites are suspected to
be the cause of liver tumors in the Presque Isle
Bay brown bullheads. Research studies pertaining to Presque Isle Bay are reviewed by the
Presque Isle Bay Advisory Committee (PAC).
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The PAC is comprised of representatives from local, state and federal agencies, environmental and civic
organizations, academia and industry and was developed in order to identify the problems within the AOC
and to develop remediation plans to correct them. Since its inception, the PAC has made considerable
progress in improving the health of Presque Isle Bay.
Time
, experience and change bring understanding
Time,

Today, we have a better understanding about the effects that pollution can have on the watershed of
Presque Isle Bay. When you remember that even a small watershed can have a great impact on the entire
drainage system downstream, you start to realize just how important it is to understand what is going on in
the watershed area where you and your neighbors live. Understanding how our actions affect the environment will help us take steps to change those activities that are detrimental to our environment.

PROCEDURE
1. Review information: Presque Isle Bay. Display map of Presque Isle Bay and point out the state
park, the city of Erie, Lake Erie and the channel. Ask the students how many of them can name any
other bays. Comparing what they know about those bays, what do they think makes Presque Isle Bay
unique?
2. How many of the students have a stream or creek by their house? When they wash their family cars
or sprinkle their lawns with fertilizer where do they think all of the excess water containing those
pollutants goes? Review information: What is a Watershed?
Hint: To illustrate better the effect that pollution can have on the surrounding watershed, draw a
sample watershed on the board so students can see how a watershed forms somewhat of a webbing
pattern that leads to one common body of water (Refer to Map 1).
3. Ask the students to name any streams that they can think of that are in their neighborhood. Write the
names on the board. Try and locate the stream on the map of the Presque Isle Bay watershed.
4. Review information: Presque Isle Bays watershed. Display map of Presque Isle Bay watershed.
Point out Cascade Creek, Mill Creek and Garrison Run.
5. Have students attempt to locate their street on the map so they see where they live in their watershed. What is the nearest stream located to their house?
6. Discuss with students what impact washing their cars in the street could have on the watershed.
(They might think that if they live in the city and are not close to a stream that they are not polluting
the bay. Most dont realize where the water runs to after they see it disappear from their driveway. In
many cases it disappears into the storm drains and eventually gets filtered and dumped into the bay.)
Ask the students how many storm sewer drains are near their house?
7.

Review information: AOC Designation. Ask students how they think Presque Isle Bay got this
designation. Is this designation cause for concern? Would any of them go swimming in Presque Isle
Bay? Why or why not?

8. Review information: Time, experience and change bring understanding. It is obvious that
taking action has made a difference in protecting and restoring Presque Isle Bay. Ask students what
they think they can do to make a difference? Have them make a list on paper.
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GROUP ACTIVITY: Students may form groups of five and work together to write down things they would

do to change how we use and abuse our streams. Have them research local pollution incidents that
have occurred in their neighborhood or school neighborhood. Put together a presentation for the class
detailing the changes you would make. Use specific examples.
9. Pass out student worksheet: Presque Isle Bay: AOC

VOC
ABULAR
Y
OCABULAR
ABULARY
Beneficial uses
Biodegradation
Combined sewage outfalls
Drainage basin divide
Eutrophication
Flushing
Nonpoint source pollution
Point source pollution
Polycyclic aromatic hydrocarbons (PAHs)
Urban runoff
Watershed

QUES
TIONS/INQUIR
Y
QUESTIONS/INQUIR
TIONS/INQUIRY
ü
ü

What effect does development of land near streams or creeks have on the surrounding
watershed? If the surrounding land does have to be developed, what are some things
that can be done to protect the stream or creek from pollution due to the development?
Brainstorm ways that pollution affects the animals in the streams and bay. List them.

ASSESSMENT
ü
ü
ü

Students should have gained an understanding of what a watershed is, and they should
have also gained an understanding of how polluting streams can affect their community.
Students will present their ideal watershed to the class. Assess for organizational skills,
content, and accuracy.
Students will be assessed for completion and correctness of their worksheet.

GL
OSS
AR
Y
GLOSS
OSSAR
ARY
Beneficial use: Impaired beneficial use means a change in the chemical, physical, or biological integrity of
the Great Lakes system sufficient to cause detrimental changes to the ecosystem.
Biodegradation: The natural process of plant decay and decomposition.
Combined sewage outfalls: Under non-rain event situations (normal flow conditions) the wastewater
flows to the wastewater treatment plant to be processed. During large rain events, the excess flow causes
the rainwater and wastewater to be mixed and a portion of the wastewater flows directly into the bay.
Drainage basin divide: A ridge that separates one drainage basin from another. One example is the ridge
that separates the Lake Erie Basin drainage from the Allegheny Basin drainage.
Eutrophication: The natural aging process of a lake whereby the lake goes from low production to high
production as a result of enrichment by nutrients.
Flushing: The natural process of water replacement in an estuary; for example, Presque Isle Bay is flushed
every 2.5 years by lake water and other runoff. In other words, it takes 2.5 years for water entering Presque
Isle Bay from a storm to get to Lake Erie.
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Nonpoint source pollution: Pollution that results from runoff of melting snow or rainwater picking up
pollutants as it is carried to streams and lakes. These pollutants consist primarily of sediments and nutrients,
but can carry bacteria, viruses, oils, grease, toxic chemicals, and heavy metals. The major contributors of
nonpoint source pollution in our watershed are urban runoff and air deposition.
Point source pollution: Pollution that originates from a specific identifiable source such as a pipe from a
factory. Other sources could be discharge from wastewater treatment plants, or other industrial sources.
Polycyclic Aromatic Hydrocarbons (PAHs): A family of organic compounds derived from fossil fuels and
their combustion. The higher molecular weight PAHs are an environmental concern because they can cause
cancer in humans and animals.
Watershed: The land area drained by a river or stream. The watershed is the natural hydrologic unit
associated with numerous ecological and physical processes involving water. Increasingly, the watershed is
being accepted as the most appropriate geographic unit for management of water quality.

REFERENCES
ü
ü
ü

Presque Isle Ecosystem Study: Background Report. Potomac-Hudson Engineering, Inc.; Bethesda, Maryland; June 1991.
Environmental Protection Agency: Presque Isle Bay 43rd Area of Concern
http://www.epa.gov/glnpo/aoc/presque
Nyer, Randy EES Presque Isle State Park; DCNR/PA Bureau of State Parks/Environmental Education and
Information Division; Watershed Curriculum, 2000.
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Figure 1: Point and Nonpoint
Source Pollution
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Map 1: Drainage Basin Divide
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Name: _________________ Date: _____________ Class: ______________
SECTION I: COMPLETION
Siltation
Point source

Mill
Watershed
Drainage Basin Divide
Flushing Time
Eutrophication
Cascade

Biodegradation
Nonpoint source

1. Presque Isle Bay is a sheltered body of water formed by a natural sand spit that has a
___________of 2.5 years.
2. The___________ is a ridge that separates the Lake Erie basin drainage from the Allegheny
Basin drainage.
3. A___________ is a land area drained by a river or stream. Presque Isle Bays spans approximately 25 square miles.
4. The natural aging process of a lake is called___________. This process can be accelerated
when an excess of nutrients such as phosphorus enter a lake.
5. Presque Isle Bay has been subject to both ___________and___________pollution. It is
because of the effects of this pollution that Presque Isle Bay was named the forty-third Area
of Concern.
6. The main tributaries of Presque Isle Bay are ___________Creek and ___________ Creek
and account for two-thirds of the bays water supply.

SECTION II. MATCHING
Label the types of pollution as either point or nonpoint source pollution. For nonpoint source pollution write a
1, for point source write a 2.

1=Nonpoint Source Pollution
2=Point Source Pollution
1.
2.
3.
4.
5.

REMEMBER

.

____Runoff from farm land
____Exhaust from cars
____Rainwater from parking lot
____Discharge from factory pipes NONPOINT SOURCE
____Oil droplets from car engines

POINT SOURCE

SECTION III: CRITICAL THINKING
Remembering what you learned about the effects pollution has on the plants and animals in the
Presque Isle Bay watershed, describe some action steps you can take to help prevent further
pollution of your watershed. What types of changes could you make at home that would help
reduce water pollution?

