
Page 1Page 1

zzzz

Pennsylvania's Watershed Regions

Great Lakes



Page 2Page 2

E
ach of Pennsylvania’s major drainage basins has an 
array of individual characteristics that distinguish 
it from other regions of the state. These include 

diverse geographic and geologic features as well as major 
differences in historical settlement, economic and land 
use patterns. To refl ect these variations, six regional 
water resources committees were created by the Water 
Resources Planning Act to ensure that individual regional 
priorities were developed and highlighted in the plan. The 
priorities and actions of the Great Lakes Regional Water 
Resources Committee are signifi cant and infl uence not 
only local streams and rivers, but also the Great 
Lakes System.

The committee members represent a broad range 
of interests in their region – business and industry, 
agriculture, local government and the environment. Each 
committee has identifi ed and given consideration to a 
broad set of water resources issues and concerns specifi c 
to their region. The water resource management goals and 
objectives of the Great Lakes Regional Water Resources 
Committee include:

 Support legislation and other measures that will protect 
the quantity and quality of water in Lake Erie

 Maintain the hydrologic integrity of the region by 
evaluating and addressing land use changes and their 
effects on point and nonpoint source pollution, recharge, 
fl ow and the surface and groundwater regimes, and 
establishing the capacity to do so

 Manage stormwater resources appropriately by 
enforcing Stormwater Management Plans (Act 167) and 
encouraging municipalities to enact appropriate zoning 
ordinances that are consistent with the Stormwater 
Management Plan

 Upgrade aging infrastructure and make plans for future 
infrastructure improvements

 Prevent degradation and contamination of groundwater 

resources from improper well 
abandonment

 Prevent degradation and contamination of surface water 
resources from improper stormwater and 
wastewater management

 Prevent or minimize nonpoint source pollution by 
correlating water resource protection with land use 
decisions and by educating the public about the ways to 
reduce/prevent pollution

  Encourage recycling and conservation. One such way to 
encourage recycling and reduce pollution is to conduct 
more Household Hazardous Waste collection events

 Identify and repair failing septic systems
 Establish current water quality benchmarks for 
protection and/or restoration

 Provide continuing water conservation 
education programming

 Protect and restore fl oodplains and lake bluffs
 Improve consistency between municipal, sewer and 
water planning

 Communicate water resources planning goals to the 
public and collaborate with Great Lakes states 
and provinces.

The regional committee members will continue to work 
with DEP and others to make recommendations for 
attaining these goals.

The Great Lakes Region at a Glance

The Great Lakes—Superior, Michigan, Huron, Erie and 
Ontario—and their connecting channels constitute 
one-fi fth of the world’s fresh surface water supply and 
nine-tenths of North America’s fresh water. The Great 
Lakes System covers approximately 94,250 square miles 
between Duluth, Minn. to the Thousand Islands area of 
New York and holds an estimated 6 quadrillion gallons 
of water fed in part by a 201,460 square-mile drainage 

basin. The vast water resource is utilized by its 32-plus 
million U.S. and Canadian residents as a source of drinking 
water, power generation and recreation as well as a major 
transportation route to the Atlantic Ocean by way of the 
St. Lawrence River and the Gulf of St. Lawrence.

Pennsylvania’s connection to the Great Lakes is twofold: 
parts of Erie and Crawford counties include a drainage 
basin to Lake Erie while the Genesee River in Potter 
County is a tributary to Lake Ontario. Despite being the 
shallowest and smallest by volume of all the Great Lakes, 
the Lake Erie Watershed is the most densely populated 
of the fi ve waterbody areas. An estimated 241,949 (2000 
Census) people live in the 511 square miles of Erie and 
Crawford counties that make up Pennsylvania’s Lake Erie 
Basin. In addition, the commonwealth has jurisdiction 

over 750 square miles of Lake Erie that extend from 
the Pennsylvania shore to the international border with 
Canada. The watershed includes 63 miles of shoreline and 
the only coastal beach, Presque Isle, in the state. 

The Genesee River fl ows 157 miles from its headwaters 
in Ulysses Township, Potter County to its mouth at Lake 
Ontario, near Rochester, N.Y. Along the way, waterfalls 
within Letchworth State Park (Portageville, N.Y.) and 
Rochester were once used to provide power to 19th 
century industries. The largest fl ood control dam east of 
the Mississippi River, at Mount Morris, N.Y., reduces fl ood 
damage in the lower Genesee Valley. Of its 2,500 square 
mile watershed, Pennsylvania constitutes only 99 square 
miles with an estimated population of 2,095 
(2000 Census).

basin The vast water resource is utilized by its 32 plus over 750 square miles of Lake Erie that extend from
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Lake Erie Facts

Name derived from Native American “Erielhonan” tribe, 
meaning “long-tails,” which once inhabited the area 

Lake Depth: Average – 62 feet; Maximum – 210 feet
Lake Volume: 116 cubic miles
Lake Surface Area: Total – 9,910 square miles
 Pennsylvania – 750 square miles
Basin Area: Total – 30,140 square miles
 Pennsylvania – 511 square miles
Shoreline: Total – 871 miles (including islands)
 Pennsylvania – 63 miles
Major Tributaries: Conneaut Creek
 Walnut Creek
 Elk Creek

Genesee River Facts

Named for Native American word meaning “good valley” 
or “pleasant valley”
Basin Area:  Total – 2,500 square miles
 Pennsylvania – 99 square miles
Headwaters: Ulysses Township, Potter County, Penna.
Mouth: Lake Ontario, Rochester, N.Y.
Genesee River Length: Total – 157 miles
 Pennsylvania – approximately 11.0 miles

Regional Climate

The climate of the Great Lakes Region is generally affected 
by three factors: air masses from other regions, the basin’s 
location within a large continental landmass and the 
moderating infl uence of the lakes themselves. Weather 
conditions constantly change as a result of alternating fl ows of 
warm, humid air from the Gulf of Mexico and cold, dry air from 
the Arctic. In addition, the lakes are responsible for moderating 

temperatures and producing ample precipitation to the region. 
The lakes act as a giant heat sink—they release stored heat in 
the fall and winter and are slow to heat up in the spring and 
summer—which leads to milder seasonal temperatures on 
land. Evaporation of the lakes’ surface waters adds moisture to 
the air year-round, which is delivered on-shore as rain or snow. Potter County is the source of headwaters for 

three major rivers—the Genesee, Susquehanna
and Allegheny. The Eastern Continental Divide 
in Potter County is the only site east of the 
Mississippi River where rainfall heads towards the 
Great Lakes, the Chesapeake Bay and the Gulf of 
Mexico.

Did you know?

Lighthouse on Presque Isle Bay. 
Photo courtesy of Patricia Krommes.

Changes in water temperature greatly infl uence 
water density, which results in the stratifi cation or 
layering of water in lakes. As temperature increases,
water density decreases, and at about 39 degrees 
Fahrenheit, water is most dense. In the summer 
months, thermal stratifi cation is most evident with 
distinct layers in the water of lakes. When this 
occurs, the cool, dense water remains insulated at 
the bottom of a lake, while warmer, less dense water 
is found closer to the surface.

Temperature differences increase between the 
layers as summer progresses. When surface waters 
cool down in autumn and become more dense, they 
sink down and displace bottom dwelling waters, 
which cause a turnover of the entire lake. In the 
winter, the water towards the bottom of the lake 
remains at about 39 degrees Fahrenheit, while 
surface waters are often cooled to the freezing 
point, forming ice. As temperatures warm in spring, 
turnover occurs again as warmer waters rise up 
toward the sun-heated surface. This turnover cycle 
distributes oxygen throughout the lake. 

Lake Turnover

Port Erie is home to Pennsylvania’s State Ship, the U.S. 
Brig Niagara. The restored Niagara serves as the Flagship
of Pennsylvania, as enacted by the General Assembly on
May 26, 1988. It was the fl agship of Commodore Oliver
Hazard Perry and was decisive in defeating a British 
squadron at the Battle of Lake Erie, on September 10, 1813.

P t E i i h t P

Did you know?

hwesterhwestern region A distinguishable trait of the nortthe northwesteA disting
ect seffect snow. Known as part of Pennsylvania is lakea is lake-effect seffe

lt, Erie, Penna. stands 13of the Snof the Snow Belt EriBelt, Erie th on the 
of snowiest places in the United States, with list of snlist of snowi

an annual average of 88 inches 
of snow. 

Lake-effect snowfall generally occurs when arctic 
winds move over warm lakes, providing energy and 
picking up water vapor which then freezes and is 
deposited on shorelines. This effect is enhanced at 
higher elevations, and often results in high rates
of hourly snowfall. Of all the Great Lakes, Lake 
Erie freezes over occasionally due to its relatively 
shallow depths. This provides relief to locals, as 
the lake-effect only takes place on non-frozen 
waters. 

Whiteouts are common in the Erie area as a result 
of signifi cant snowfall. The “Snowy Seventies” 
characterized the three considerably cold and 
snowy winters from 1975-1978 where Great Lake 
snow totals reached up to 1,109.8 inches in some 
areas. In 2000, a storm named “Chestnut” was a 
classic example of a lake-effect storm where snow 
fell at a rate of two to four inches per hour for 
several hours. 

In contrast to snowy and rainy weather in 
northwestern Pennsylvania, dry conditions have 
characterized the region in recent years. Although 
record lake levels were observed in 1986 and 
1997, in the past decade, drought conditions 
have reached emergency levels, prompting state 
and local offi cials to work together on drought 
response actions.

Extreme Weather Conditions 
in the Great Lakes
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Average Precipitation
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Introduction, continued

The maps on pages 92 and 93 show Average Annual 
Precipitation, Average Minimum Temperature and Average 
Maximum Temperature, averaged from 1971 to 2000, for the 
Great Lakes Region. A majority of the Lake Erie Basin has a 
minimum temperature of 14 to 17 degrees Fahrenheit and 
a maximum temperature of 80 to 81 degrees Fahrenheit. 
Average annual precipitation for most of this basin ranges 
from 40 to 45 inches per year. The more mountainous 
Genesee River Basin is cooler with a mean minimum 
temperature of 9 to 11 degrees Fahrenheit and a mean 
maximum temperature of 76 to 79 degrees Fahrenheit. 
Average annual precipitation for most of this basin ranges 
from 34 to 37 inches per year. 

The city of Erie is home to the only 
Pennsylvania port on the Great Lakes: 
Port Erie. Originally set as a port for a 
fl eet of battleships in the War of 1812, it 
is now a port that has a mix of industrial, 
commercial, and recreational activities. 

Port Erie is governed by the Erie-Western 
Pennsylvania Port Authority, formed in 
1972 to promote all aspects of the port’s 
industries while balancing with the 
recreational opportunities. The Port of Erie 
has the largest dry-dock and crane (200 

ton) on the Great Lakes, offers 300,000 
square feet of warehouse space, a Foreign 
Trade Zone, and a full-service shipyard.

Recreational opportunities provided to 
the public exist in different areas of the 
port. The Bayfront District, located city-
side on the waterfront, offers numerous 
shopping and dining experiences,
concerts and miniature golf. Other 
opportunities in the Bayfront District 
include the Bicentennial Tower, Liberty 
Park, Bayfront Gallery, Harbor View 

Miniature Golf, Erie Maritime Museum 
and Lampe Marina Campground.

The Erie Maritime Museum, which opened 
on May 21, 1998, is the homeport for 
the U.S. Brig Niagara. The Niagara is
a reconstruction of the warship that
Oliver Hazard Perry sailed when he 
was victorious in the Battle of Lake
Erie in 1813. The ship is now a floating 
museum owned by the commonwealth of 
Pennsylvania and represents Pennsylvania 
as the state’s flagship. 

Port Erie

Erie has been home to many famous people 
including: Former Homeland Security Director and
Pennsylvania Governor Tom Ridge; Ann B. Davis 
who played Alice in “The Brady Bunch”; and Harry 
T. Burleigh, composer, arranger and musician who 
wrote “Swing Low, Sweet Chariot.”

Did you know?

Winter Green Gorge.
Photo courtesy of Erie Area 
Convention and Visitors Bureau.
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Water Planning Areas
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Introduction, continued

Watersheds of the Great Lakes Region

“Watershed” is a generic term used to identify an area of land that drains to a particular waterbody. 
Watersheds can vary in size, from the acreage that drains to a brook to a major river. For purposes of this 
atlas, watersheds are classifi ed by a nested hierarchy based on landscape scale. A watershed is the land 
area that drains into a stream or river (or in some cases, two streams) and is the smallest in size in the 
classifi cation hierarchy. Pennsylvania’s original State Water Plan divided the commonwealth into 104 
watersheds, ranging in size from approximately 100 to 1,000 square miles, named for the major streams 
of the watershed. A subbasin includes all of the watersheds that drain into a particular reach of a larger 
watercourse. A basin encompasses all of the subbasins that 
drain into a major waterway. In Pennsylvania, there are six 
basins—Lake Erie, Genesee, Ohio, Susquehanna, Potomac 
and Delaware—each with a different outlet. The Lake Erie 
Basin empties into Lake Erie, the Genesee Basin contributes 
to Lake Ontario, the Ohio Basin drains into the Mississippi 
River, the Susquehanna Basin and Potomac Basin empty into 
the Chesapeake Bay, and the Delaware Basin drains into the 
Delaware Bay. 

A particular tract of land can belong in multiple watersheds, 
depending on the scale of the landscape. For example, in 
Potter County, Irish Settlement Brook is a tributary to the West 
Branch Genesee River, which is a tributary to the Genesee River. 
However, there is only one watershed in this area and the basin 
and subbasin are one and the same. Therefore, the land that 
drains into Irish Settlement Brook is part of the Genesee River 
Watershed which is the same as the Genesee River Subbasin/
Basin. The Water Planning Area Map on page 95 depicts the two 
watersheds of the Great Lakes Region. This region consists of 
two subbasins, each with one watershed.

The natural process known as littoral drift is simply the removal and replacement of sand along a beach area. This 
process helps keep the beach in a balanced state of erosion and replenishment. Problems arise, however, whenever 

bstantially changed this process is thrown out of balance when the amount of beach material washed down shore is substantially c
r land forms as rms as how littoral drift can alter landcan alter land forms because of high lake levels or human activity. The photos shown below illustrate how littoral d

sand is transported and deposited.

s generated by natug nerated by natural forces, such as wind and water currents. Erosion along the Lake Erie shoreline is a continuous p oceErosion alon the Lake Erie shoreline is a continuous process generated b  
Fortunately, measures can be taken to reduce the iFortunately, measures can be taken to reduce the impact of these forces and protect our beaches. The construction of Fortunately measures can be taken to reduce the
breakwaters, elongated structures that are usually composed of stone or rocks and located a short distance offshore, help 
trap and retain sediment between the structure and the beach. They also protect the shoreline from constant wave attack.

Beach nourishment provides non-structural protection of the shoreline. Sand is brought in and distributed to the shoreline 
from either an inland location or from offshore through dredging or pumping. The addition of new sand and fi ll adds width
and depth to the beach and helps reduce the impact from waves. This process may be completed on an annual basis 
depending on lake levels and the intensity of erosion.

Sand Replenishment and Littoral Drift

Gulf Point, Presque Isle. Left, 2006; right, 2007.

Jet Skiing on Lake Erie.

Due to mild seasons moderated by Lake Erie, Erie County 
is a major producer of grapes in the U.S. and is home to the 
largest Welch’s grape processing plant in the country.

D t ild d

Did you know?
Fall in Potter County.
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Introduction continued

Points of Interest in/near the Region

 Route 198, the Iowa-to-Maine Bike Route – Crawford 
County

 Vineyards of the Grape Coast – North East, Erie County
 Presque Isle State Park and Lighthouse – Erie, 
Erie County

 US Brig Niagara – Erie, Erie County
 Victoria Princess Cruise – Lake Erie, Erie County
 Coudersport Ice Mine – Coudersport, Potter County
 Pennsylvania Lumber Museum – Galeton, Potter County
 Triple Continental Divide – Gold, Potter County

Land Cover
(Percent of Watershed)

Lake Erie Subbasin
Forest .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 40%
Agriculture (crop/pasture)   .  .  .  .  .  .  .  .  .  .  .  .  .  . 33%
Developed  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15%
Wetlands .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4.0%
Open Water  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <1%
Barren (rock/sand/clay) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .5%

Genesee River Subbasin
Forest .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 70%
Agriculture (crop/pasture)   .  .  .  .  .  .  .  .  .  .  .  .  .  . 26%
Developed  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1%
Wetlands .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <1%
Open Water  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <1%
Barren (rock/sand/clay) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <1%

Populations Throughout the Region
(2000 Census Estimate)

Erie  .  .  .  .  .  .  .  .  .  .  .  .  103,717 Lake City .  .  .  .  .  2,811
Millcreek Township .  .  .  . 52,129 Albion  .  .  .  .  .  .  1,607
Harbor Creek Township  . 15,178 Conneautville .  .  .  848
Fairview Township  .  .  .  . 10,140 Genesee .  .  .  .  .  .  789
North East  .  .  .  .  .  .  .  .  .  4,601 Ulysses .  .  .  .  .  .  .  684
Girard .  .  .  .  .  .  .  .  .  .  .  .  .3,164

Population and Future Projections

The maps on page 97 show populations in the year 2000 
and population projections for 2000 through 2030 for 
the Great Lakes Region. As illustrated in the Population 
2000 Map, the municipalities around Erie have the largest 
populations. Population in this area gradually disperses as 
you travel away from the city. Populations in the Genesee 
Basin are also greater in towns and boroughs, like Genesee 
and Ulysses. Like the Lake Erie Basin, population densities 
in the Genesee Basin decrease as you travel away from 
towns and borough centers. 

As shown by the Population Projection Map, population 
projections for both areas of the Great Lakes Region 
show similar characteristics. Populations are expected to 
decrease in urban areas and increase in rural areas.

Regional Water Use

The demand for water throughout the region can be 
measured in part by compiling and mapping data 
contained in the registry of water users maintained by the 

Pennsylvania Department of Environmental Protection 
(DEP). All public water supply agencies and hydropower 
facilities as well as anyone withdrawing more than 
10,000 gallons of water per day are to register and report 
their usage to DEP.  There are no fees associated with 
registering and reporting. 

Although this registry information does not account 
for all water demands of the region, it provides useful 
information to predict areas of higher and lower demand 
as shown by the Registered Water Withdrawal Map on 
page 99. Consumptive water use, as defi ned by U.S. 
Geological Survey (USGS), is “that part of water withdrawn 
that is evaporated, transpired, incorporated into products 
or crops, consumed by humans or livestock, or otherwise 
removed from the immediate water environment.” The 
amount of water consumed in a region becomes an 
important consideration for resource management during 
times of drought or water shortages. On the Registered 
Water Withdrawals Map, the pie chart within each 
subbasin depicts the percentage of each major sector of 
water use.

The pie chart below provides a breakdown of both 
consumptive and non-consumptive water use by sector 
for the Great Lakes Region. Approximately 95 percent of 
water use is by public water suppliers, while 3 percent of 
water is used by agriculture, and 2 percent by commercial 
facilities, which make up almost all of the water use within 
the region. This data is based on information available 
primarily from the registrations submitted to DEP in 2003.

Top: Boating in front of Liberty Park.
Above: Presque Isle beach.
TToTopp: BBBoaoatititingng iiinn ffrfrononttt fofof LLLibibibererttyty PPPararkkk

Source: PADEP, 2003

Thermoelectric 0%

Commercial 2%

Agriculture 3%

Industry 0%

Mining 0%

Public Water Supply 95%

Great Lakes Water Use
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Registered Water Withdrawal
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Water Resources

T
he Great Lakes Region in Pennsylvania encompasses parts of Lake Erie 
and the Genesee River Basin. The Great Lakes Region is extensive, 
covering 295,000 square miles of land and water in both Canada and 

the United States, to the outfl ow of Lake Ontario where the St. Lawrence River 
begins. Area wise, Pennsylvania’s portion of the basin is relatively small with a 
total of 610 square miles of land area (1.5 percent).

The largest portion of Pennsylvania’s Great Lakes Region is the Erie coastal 
area in Erie and Crawford counties. Drainage in this area is generally south to 
north in streams like Conneaut Creek (fl owing into Ohio), Elk Creek and Walnut 
Creek. This portion of Pennsylvania is the site of the city of Erie and Presque 
Isle State Park. 

Less well known is Pennsylvania’s other Great Lakes watershed, located 
approximately 100 miles east of Erie in northern Potter County. Pennsylvania’s 
portion of the Genesee River Basin fl ows through New York to Lake Ontario. 
The Genesee River Basin covers 2,479 square miles, mostly in western New 
York, with a small portion, 99 square miles in northwestern Pennsylvania. The 
Genesee River has a total length of about 157 miles, originating in the Allegany 
Mountains in Potter County. It fl ows generally northwest and then shifts to the 
northeast to its mouth on Lake Ontario.

A map showing the larger streams, lakes and wetlands within the Great Lakes 
Region is provided on page 101. Streams and rivers can be classifi ed according 
to their size based on a hierarchy of its tributaries. The hierarchy designates 
headwater streams as a fi rst order stream. When two fi rst order streams meet, 
the waterway becomes a second-order stream. When two second-order streams 
meet, the waterway becomes a third-order stream and so on. If a lower-order 
stream fl ows into a higher-order stream, the order designation does not 
change. For instance, if a fi rst-order stream meets a second-order stream, the 
waterway designation remains second-order. For purposes of making the map 
readable, only higher order streams of the Great Lakes Region are shown in the 
Surface Waters Map.

Lake Erie

Named for the Native American “Erielhonan” Tribe who once lived along its 
southern shore, Lake Erie is one of the Great Lakes of the United States. It is 
bounded by the Canadian province of Ontario, and the U.S. states of Ohio, 
Pennsylvania, New York and Michigan. Lake Erie is the eleventh largest lake on 
Earth and the fourth largest of the Great Lakes in surface area. It is, however, 
the most shallow and smallest by volume of the fi ve Great Lakes. 

Lake Erie is described in more detail in the Great Lakes Region Introduction 
pages of this atlas.

Streams

The major tributaries to Lake Erie in the Great Lakes Region are Walnut, Elk 
and Conneaut creeks. The major tributaries to the Genesee River include 
the Middle Branch of the Genesee River, Mundy Brook, Turner Creek and 
Ludlington Run. These surface waters are part of the two watersheds in the 
Lake Erie and Genesee River basins.

The Great Lakes Region has one U.S. Geological Survey (USGS) gaging station, 
which monitors peak stream fl ow conditions, water levels, discharge and 
water temperature, located on Brandy Run near Girard, Penna. Water quality 
parameters such as turbidity, pH, calcium and metal concentrations were also 
measured at this gaging station from August 1987 to September 1988. 

Wetlands

Wetlands are areas where water covers the soil or remains at or near the 
surface for an extended period of the year. These habitats provide a hydrologic 
link between land and water resources (either surface water, groundwater or 
both). Wetland types differ according to characteristics such as topography, 
climate, hydrology, water chemistry and vegetation. 

The U.S. Fish and Wildlife Service provides information on the nation’s 
wetlands and deepwater habitats—including location, type and status—
through the National Wetlands Inventory (NWI). There are two general 
categories of wetlands: coastal (including estuaries) and inland (including 
rivers, lakes and riparian areas). The NWI classifi es inland waters according to 
the amount and type of vegetation present:

 Open water (rivers and lakes)
 Emergent/herbaceous (marshes, wet meadows and fens)
 Scrub-shrub (swamps and bogs)
 Forested (swamps and bogs)

Wetlands provide unique habitat to many species of plants and animals and 
they also serve as natural fi lters to surface and groundwater supplies. Many 
wetlands in the region including bogs, swamps and estuarine wetlands, have 
the ability to eliminate contaminants such as nitrates and phosphorus as water 
fl ows through the wetland. The vegetation present in the wetland utilizes the 
excess waste, eliminating it from the water and reducing negative impacts to 
the environment. Wetlands also have the excellent ability to remove sediment 
from surface runoff. The vegetation plays a large role in reducing sediment 
as the sediment particles are captured and slowly removed as the water 

progresses 
through the 
wetland.

In the Lake 
Erie area, 
Duck Run 

Ravine contains forested wetlands adjacent to Elk Creek. Located within Erie 

The Genesee River is one of the few rivers in the 
world that fl ows south to north.

Did you know?

Lake Erie. Photo courtesy of Brent Potter.
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Bluffs State Park, the wetlands have recently been designated as exceptional 
value wetlands by the Erie County Natural Heritage Inventory because of 
the presence of habitat for threatened and endangered species.  Another 
important wetland area is an 18-acre coastal wetland located where Cascade 
Creek empties into Lake Erie. Unfortunately, invasive species have been 
found within the wetland and studies have shown that they are disrupting the 
wetland’s ability to act as a buffer to the lake. Presently, nearly 40 percent of 
the total plant population within the wetland has been identifi ed as 
invasive species. 

Special Protection Waters

Certain water bodies are designated special protection to prevent activities 
that could degrade water quality and therefore prevent these waters from 
meeting their uses. These special designations include federal or state Scenic/
Recreational Rivers, High Quality and Exceptional Value waters, and Class A 
Wild Trout Waters.

Scenic Rivers
Scenic rivers in Pennsylvania are designated for their exceptional aesthetic, 
pastoral or recreational value and must be maintained for these values. There 
are no scenic rivers in the Great Lakes Region. More detailed information about 
this program is included in the Statewide section of this atlas.

HQ and EV Waters
There are two types of special protection waters 
classifi cations according to guidelines listed in 
Pennsylvania Code Title 25, Chapter 93 Water Quality 
Standards: High Quality (HQ) and Exceptional Value 
(EV). The Special Protection Waters Map on page 103 
shows the HQ and EV waters in the region. 

 HQ waters are designated as such based on the water chemistry and the 
presence of a high quality aquatic community. Approximately eight streams 
or stream sections are designated as HQ in this region. Although the number 
of HQ-designated stream reaches are equal between the Lake Erie and 
Genesee River basins, the percent of land draining into HQ waters is greater 
in the Genesee River Basin compared to the Lake Erie Basin. 

 EV waters are designated based on water quality and are waters of 
substantial recreational and ecological signifi cance. There are no streams or 
stream sections designated as EV in the Great Lakes Region. 

The classifi cation of EV or HQ to a stream requires that new or expanded 
earth-disturbance does not degrade existing water quality. It is important to 

understand 
that this does 
not mean 
development 
will stop, but 
proposed 
projects will 
undergo a 

more detailed permit review by DEP and may result in meeting more stringent 
requirements to protect water quality. 

Wild Trout Waters
Two streams in the Great Lakes Region are designated by the Pennsylvania 
Fish and Boat Commission as Class A Wild Trout Waters. These waters support 

d animals, can be harmf, can be harmful h are non-native plants and animants and animals, caInvasive species, which are non-na
ccessful at growing aat growing and breeding outsideuse they are extremely successfmely successful atbecause they are 

e areas. Due to their s. Due to their ability to successfully grow and breed, of their native artheir native areas. Due
invasive speinvasive species spread quickly and cause numerous problems. An invasi
introduction of invasive species into an area is also known as biological 
pollution since the effects of pollution and invasive species can be nearly 
the same. Invasive species commonly prey on native species, disrupt 
ecosystems, compete with native species for habitat, spread diseases and 
can cause economic damage. Several invasive species have been identifi ed
in the Great Lakes Region. 

For example, zebra mussels have inhabited the Lake Erie Basin for years
after their introduction from ballast water of ships that traveled through the
Great Lakes. Zebra mussels are fast growers and consume large amounts of 
plankton, reducing the food available for other native species and disrupting 
the food chain. One mussel can fi lter nearly one liter of water a day. Within a
colony, a tremendous amount of water can be fi ltered, creating a short-term 

benefi t. However, their ability to colonize on water intake pipes and other 
manmade structures can cost millions of dollars to clean and repair. There 
is currently no effective chemical method to control zebra mussels without 
harming other aquatic species.

Plant species such as phragmites, also known as the common reed, have 
been disrupting wetland ecosystems with their ability to spread quickly and 
choke out native species. The reeds can grow up to fi ve feet in height and 
form dense mats with their root system. Phragmites will commonly inhabit 
areas where wetlands have been disturbed. Proper land management is 
necessary to reduce harmful impact on wetlands and discourage phragmite 
growth. Suggestions for controlling the phragmites include a combination of 
herbicides, mowing, burning, and fl ooding. 

Other invasive species located within the region include Atlantic sea 
lamprey, Asian carp, purple loosestrife and water chestnut. 

Aquatic Invasive Species

For more information on invasive species, visit the Aquatic Invasive Species
of Pennsylvania Web site at www.pserie.psu.edu/seagrant/ais/.

For more information on wild trout streams in Pennsylvania, visit the 
Pennsyylvania Fish and Boat Commission’s Web site at:www.fi sh.state.ppa.us/. 

Pennsylvania DEP initiated the Stream Releaf Program in 1996 to restore 
streams and riparian areas in order to reduce and prevent stream bank 
erosion and sedimentation. The Stream Releaf Program has helped 
to create riparian buffers (vegetated areas along stream banks) along 
Turner Creek and Ludlington Run in Potter County and Cascade Creek 
in Erie County. There are nine projects in the Lake Erie Basin and 21 
projects in the Genesee
Basin within the Stream 
Releaf database for this 
region. 

For more information 
on this program, see 
“Stream Releaf” under 
“DEP Programs” at www.
depweb.state.
pa.us

Stream Releaf Program

Riparian vegetation along stream in 
Erie region.

Water Resources, continued
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Water Resources, continued

a population of naturally-produced trout of suffi cient size and abundance to support 
a long-term and rewarding sport fi shery. These streams are not stocked but are 
supported in full by the spawning of the wild trout populations, further illustrating 
their outstanding quality and protection they receive. Class A Wild Trout Waters 
include wild brook trout fi sheries, wild brown trout fi sheries, mixed wild brook/brown 
fi sheries and wild rainbow trout fi sheries. The two designated streams, Middle Branch 
of the Genesee River and the West Branch of the Genesee River, are brook trout 
fi sheries. The Special Protection Waters Map on page 103 shows the location of the 
two Class A Wild Trout Waters in the Great Lakes Region.

Impaired Waters

Stream health assessments are complex and time consuming efforts put forth 
by many individuals. Assessments can include individual studies on the living 
organisms and habitat within and around the stream, studies on water chemistry 
and measurement of physical characteristics. There are also simple visual indicators 
one can look for to determine a stream’s general health. Impaired streams may 
have eroded or undercut banks, low water clarity, foul odors, large amounts of algae 
or have deep deposition of sediments that cover larger rocks on the bottom of the 
stream. All of these results help determine overall stream health. Restoring impaired 
streams requires plenty of time and effort combined with the most recent water 
quality evaluations available.

The DEP, under Section 303(d) of the federal Clean Water Act, implements a program 
that assesses the water quality of state waters and identifi es waterbodies that do 
not meet the standards for their designated uses. These designated uses—including 
aquatic life, recreation and drinking water—are characterized by the in-stream levels 
of parameters (e.g., dissolved oxygen, pH, metals, siltation, etc). If a waterbody does 
not meet the standards for its designated use, it is identifi ed as “impaired” on the 
Pennsylvania Integrated Water Quality Monitoring and Assessment Report. This 
report also identifi es the cause of the impairment, which may be one or more point 
sources (like industrial or sewage discharges) or non-point sources (like abandoned 
mine discharge or agricultural runoff). 

Once impaired waters and their reasons for impairment are established, the state 
determines what conditions are necessary to return the water to the quality that 
meets its designated use. DEP and the United States Environmental Protection 
Agency (EPA) work in conjunction with other organizations, such as Pennsylvania 

State University, to develop a Total Maximum Daily Load (TMDL) for each impaired 
waterbody. A TMDL defi nes the allowable pollutant loads a waterbody can receive 
from point and non-point sources and still be able to maintain its designated water 
quality standards. 

The Impaired Waters Map shows the location of impaired streams and waterbodies 
in the Great Lakes Region. The impaired waters concentrated around Ulysses in the 
Genesee Basin is likely due to agricultural operations that are prominent around the 
town. In the Lake Erie Basin, many of the impaired waters are found in developed 
areas, particularly in the city of Erie, and empty directly into Lake Erie.

Coastal Resources

In September 1980, the U.S. Department of Commerce approved Pennsylvania’s 
Coastal Resources Management Plan under the authority of the federal Coastal Zone 
Management Act of 1972. DEP’s Water Planning Offi ce coordinates and implements 
the Coastal Resources Management 
Program (CRM) to execute sound 
coastal management program 
policies in Pennsylvania’s two 
coastal areas, Lake Erie and the 
Delaware Estuary. The CRM manages 
policies for coastal hazard areas, 
fi sheries, wetlands, public access for 
recreation and dredging and spoil 
disposal, just to name a few. The 
National Oceanic and Atmospheric 
Administration (NOAA) provides 
federal funding for the CRM, which is 
matched by state and local funding.

The Lake Erie coastal zone includes 
63 miles of coastline along Lake 
Erie. It extends into the lake to the 
international boundary and inland 
from approximately 900 feet to two 
miles, encompassing approximately 
800 square miles. 

Shades Beach. Photo courtesy of Erie 
Area Convention and Visitors Bureau.

Lighthouse on Presque Isle Bay. 
Photo courtesy of Kathy Krommes.
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Stormwater and Flooding

Stormwater as a Resource

Stormwater runoff and fl ooding are natural events that have helped shape our 
watersheds and rivers. Human activities on the landscape routinely alter natural 
drainage patterns. Because of this, stormwater runoff is now being examined as 
to its effects on water quality, stream morphology, base fl ow and recharge. If not 
managed, these changes may increase localized fl ooding, stream bank erosion 
and loss of groundwater recharge. In addition to its physical impact on the 
environment, stormwater may carry a variety of pollutants.

By managing stormwater runoff as a resource rather than as a waste, a host of 
opportunities are available to protect the environment and complement water 
resource management. Since clean and abundant water is a vital resource, 
effective stormwater management provides for the protection and maintenance 
of the commonwealth’s essential water resources. Stormwater management 
affects and involves all of the possible avenues precipitation might follow 
after falling to the ground: runoff from the surface of the land; groundwater by 
infi ltrating (or soaking) into the ground; evapotranspiration by evaporating 
directly into the atmosphere or by transpiring through plant processes and then 
evaporating; or stored water for various uses.

Human activities that result in land development or changes in land cover, or 
land use, often affect dramatically the quantity and quality of stormwater runoff 
from the land surface. These changes can produce potentially harmful impacts on 
water resources, such as increases in damages from 
fl ooding; diminished stream fl ows and groundwater 
recharge; degradation of streams and stream 
channels from scour, erosion, or deposition; and 
deterioration of water quality from pollution. These effects can be minimized, or 
avoided, through the careful preparation and implementation of comprehensive 
stormwater management plans and other planning or regulatory efforts.

Problems Associated with Stormwater and Flooding

Stormwater can have a detrimental effect on the agricultural lands, developed 
areas and the water quality of streams and rivers that fl ow through the 610 
square miles of land that makes up the Great Lakes Region.

Flooding

Flooding is a localized temporary condition of partial or complete inundation 
of normally dry land from the overfl ow of streams or rivers. This potentially 
hazardous condition is generally the result of excessive precipitation. 
Generally, fl oods can be classifi ed into two categories: fl ash fl oods, the 
product of heavy localized precipitation in a short time period over a given 
location; and general fl oods, caused by precipitation over a longer time 
period over the river basin.

Flash fl oods can occur within a few minutes or several hours of heavy 
amounts of rainfall, rapid snow melt or from a sudden release of water held 
back by an ice jam. Flash fl oods can damage buildings and bridges, uproot 
trees and scour new drainage channels. Although fl ash fl ooding often occurs 
along small rural streams, it is also common in urban areas where much 
of the ground is covered by impervious surfaces. The impervious surfaces 
created by roads and buildings generate greater amounts of runoff than 

would typically occur over vegetated 
areas. As land is converted from fi elds and 
woodlands to impervious surfaces, it loses 
its ability to absorb rainfall. Urbanization 

greatly increases the quantity and velocity of runoff over what would occur 
naturally on vegetated and forested terrain. Fixed drainage channels in urban 
areas may be unable to contain the runoff that is generated by relatively 
small, but intense, rainfall events.

The severity of a fl ooding event is determined by a combination of river 
basin terrain, local thunderstorm movement, past soil moisture conditions 
and the degree of vegetative clearing. Abnormal weather patterns may also 
contribute to fl ooding of a local area.

Left: Housing hazards along Lake Erie. 
Above: Coastal fl ooding on Lake Erie shoreline.

Heavy storm events can cause fl ooding in the Great Lakes Region, although 
the area is less prone to fl ooding than other Pennsylvania regions. Flood 
potential along the coastal region is greatly increased from strong winds 
that develop during a storm event. The strong winds can force water toward 
one end of the lake, changing the elevation by as much as 15 feet. Once 
the winds dissipate, the water will move back and forth across the lake. 
This is due to Lake Erie being shallow and the axis of the lake running from 
southwest to northeast which corresponds to the direction of prevailing 
winds. When a storm event like this occurs, most fl ooding is localized to 
beach areas and also impacts houses and bluffs along the coast.

Flooding in the Genesee River Basin can also produce problems for local 
residents and residents downstream of the headwaters. Changes in land 
use practices, including agricultural practices, habitat modifi cation, and 
industrial activities have altered the water quality in the Genesee River 
Basin. Sedimentation and stream bank erosion are two easily recognizable 
effects of stormwater and fl ooding. These problems can be alleviated by 
utilizing proper land use strategies such as restoring and maintaining 
riparian buffers, adhering to proper agricultural techniques to reduce 
erosion and sedimentation, and integrating stormwater management plans 
into our daily land use decisions.

Flood hazards are also being addressed in Hazard Mitigation Plans that 
are being prepared by each county in the state. Also, the Pennsylvania 
Emergency Management Agency (PEMA) uses the Federal Emergency 
Management Agency’s (FEMA) hazard identifi cation tool, HAZUS, to assist 
counties and local communities in assessing fl ood risks and preparing 
mitigation plans. 

Local Flooding Occurrence

t b i i i d tl i th tit d

More information can be gathered by visiting the 
PEMA Web site at: www.pema.state.pa.us.
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Urban and Suburban Runoff

As the Erie coastal region witnesses an expansion of development, 
stormwater runoff in the region is being scrutinized along with its 
effects on water quality. Stormwater runoff from developed areas 
in Pennsylvania is the third leading cause of stream impairment. 
Pollution in the Great Lakes Region can result from suburban 
development and impervious surface expansion resulting in 
potential runoff of petroleum products, nutrients, etc. The trend 
of population spreading out from towns and cities into areas that 
were previously rural is expected to continue into the future. 

These population changes can result in development and an 
increase in impervious surfaces (surfaces that water cannot 
drain through such as concrete pavement, asphalt and roofi ng 
materials). As impervious surfaces increase so can the amount 
of pollutant-carrying stormwater from new urban areas. Soils 
washed away from exposed building sites during construction also 
contribute to the excess sedimentation of streams. 

Increased stormwater can cause sewer overfl ows in older towns 
that channel stormwater runoff to wastewater treatment facilities 
or worse yet, combined stormwater and wastewater can overfl ow 
into surface waters. Increased stormwater also destabilizes 
stream banks, disperses litter, distributes unnaturally warm 
water from developed surfaces into streams and reduces 
groundwater recharge.

Agricultural Runoff
Water quality degradation and impairment in the Great Lakes 
Region can also be caused by stormwater runoff from agricultural 
lands. As stormwater fl ows over agricultural lands, it can wash 
away excess nutrients like nitrogen and phosphorous from 
commercial fertilizers and manure. Soils from plowed fi elds and 
unstable stream banks, sometimes exposed in part by grazing 
animals, can also be washed away with the stormwater runoff. 
Excess nutrients and sediments in this watershed not only impair 
Pennsylvania’s waters but also Lake Erie.

Stream Impairment and Stormwater 

In the Great Lakes Region water quality degradation to streams, rivers and 
groundwater occurs primarily in the coastal sections. Historically, as well 
as today, a majority of development has occurred on the Erie County coast. 
The coastal section of the Great Lakes Region is home to the Conneaut 
Creek and Elk Creek. 

Water quality is very important in Lake Erie because a majority of drinking 
water is pumped from the lake to the surrounding region. The coastal 
section of the region is about half developed and half forested with some 
agricultural land. The city of Erie has lost population while the rural 
land outside of the city is being transformed into suburban areas. This 
transformation of land could further exacerbate the effects of stormwater 
on streams and lake water quality in the region. Creeks and streams such as 
Cascade Creek, Garrison Run, Scott Run and Mill Creek have experienced 
contamination and stream bank erosion due to increased stormwater from 
developed land. Other streams in the region affected by stormwater runoff 
from developed land are Sixteen Mile Creek and Walnut Creek.

Scott Run, Mill Creek and Cascade Creek are some of the most important 
creeks in the region and discharge directly into Presque Isle Bay. Therefore, 
these streams can directly alter the water quality of Presque Isle Bay. 

Land use in the Scott Run, Mill Creek and Cascade Creek watersheds 
is primarily suburban development with some agriculture. Increased 
stormwater from developed areas has had impacts on stream bank stability 
in all three watersheds. Cascade Creek has experienced stormwater from 
developed areas located within the watershed. 

Since the coastal region can alter the immediate health of Presque Isle 
Bay and Lake Erie, the commonwealth and independent organizations 
have worked to institute stormwater Best Management Practices as well as 
develop stormwater management plans.

PresPresque Isle Bay is a 3,718-acre natural embayment of Lake Pr
Erie located near the northwestern corner of Pennsylvania. 
The Presque Isle peninsula, a 7.5 mile recurved sand spit that 
is home to Presque Isle State Park, forms the bay. Most of the 
shoreline of the bay is fronted by the city of Erie. In January 
1991, Presque Isle Bay was designated as the 43rd Great 
Lakes Area of Concern (AOC) by the U.S. Department of State 
in response to concerns raised by local citizens. AOCs are 
geographical areas where one or more benefi cial uses of the 
aquatic ecosystems are impaired.

DEP is the lead agency responsible for investigation and 
remediation of the bay. The department works closely with 
other organizations and private citizens through an informal 
Public Advisory Committee (PAC). Through the Remedial 
Action Plan process, DEP and the PAC identifi ed two benefi cial 
uses associated with contaminated sediment and fi sh health as 
being impaired.

As with other parts of the Great Lakes, the bay was 
contaminated with historical pollution along with untreated 
industrial, commercial and residential wastewater escaping 
from combined sewer overfl ows. Upgrades to the city of Erie’s 
wastewater treatment system, a reduction in the number 
of combined sewer overfl ows from more than 70 to fi ve, 
and changes in the land use along the bayfront resulted in 
considerable environmental improvement. Changes in the 
amount of pollutants entering the bay and improvements in 
fi sh health indicated that the AOC was in recovery. As a result, 
Presque Isle Bay was designated in the Recovery Stage in 
2002, meaning that all active remediation is complete and the 
ecosystem is responding to the actions taken.

In March 2007, the Environmental Protection Agency 
concurred with DEP’s recommendation and removed the 
sediment-associated impairment. DEP, the PAC and other 
partners have been monitoring the sediment and fi sh while 
developing a long-term monitoring plan for the watershed to 
ensure continued improvement in the bay’s health.

Presque Isle Bay

ns in Pbegins in The Genesee River beginns in Potter 
state the state County and fl ows through the s ate

ntoof New York before discharging into
Lake Ontario. People downstream 
depend on the Genesee River; 
therefore, the commonwealth works 
to protect its headwaters. Recently 
the Genesee River’s headwaters
underwent its fi rst natural stream
design project. A 1,000-foot section 
of the river bank had previously 
been straightened for a now 
abandoned railroad track. The 
abandoned railroad track began 
falling into the stream and exposing 
a 30-foot erosion bank. 

This site was identifi ed as a 
primary source of nonpoint 
sediment erosion in the 
headwaters. High fl ows in recent 
years transported sediment and 
debris downstream which reduced 
water fl ow through the stream. 
Engineers and construction crews 
created a tapered and stabilized 
stream bank that could allow for 
natural fl ow through the stream 
as well as allow for heavy fl ow to 
extend out. Natural vegetation was 
planted along the stream bank 
to absorb excess stormwater and 
control erosion. 

Genesee River 
Headwaters Protection
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T
he bedrock formations of the Lake Erie and Genesee River basins are 
nearly similar to each other. As shown in the Bedrock Geology Map on 
page 109, the Lake Erie Basin makes up the Eastern Lake Section of the 

Central Lowlands Province and is also located in the Northwestern Glaciated 
Plateau Section of the Appalachian Plateaus Province. The Genesee Basin 
area within the region is located in the Glaciated High Plateau Section of the 
Appalachian Plateaus Province. A discussion of these provinces and their 
origins is provided in the Statewide Overview and can be located on the map 
shown in that section. 

The Great Lakes Region was glaciated several times throughout its past. The 
force and power of glaciers was so immense that Lake Erie’s depth, size, and 
other physical traits are a direct result of past glaciation. The presence of 
glaciers in the past defi nes the area’s geology and topography today. As with 
all regions, the geology and topography also determine groundwater resources. 

Bedrock Geology

The sandstone and shale formations in the Lake Erie Basin and Genesee River 
Basin are consolidated rocks that comprise the majority of aquifers in the 
region. Groundwater is contained within and moves through fractures, spaces 
and partings in the consolidated rock. Aquifers exist here under two different 
conditions. Where water only partly fi lls the aquifer and is free to rise and fall, 
it is referred to as an unconfi ned aquifer or water table aquifer. Where water 
completely fi lls a rock unit and the aquifer is under a low-permeable feature 
or confi ning layer, this aquifer is said to be confi ned. This confi ning layer helps 
protect this kind of aquifer from contaminated water migrating from above. 
Another key difference between the two is the varying pressure regimes. 
The unconfi ned aquifers are only under atmospheric pressure while confi ned 
aquifers are at a greater pressure due to the confi ning layer overhead. 

The connection between surface water and the aquifers that store and 
discharge groundwater is often misunderstood. The water table, which is the 
boundary below which all the spaces and cracks in the soil and bedrock are 
completely saturated, is often times a refl ection of the surface topography. As 
the topography changes due to hills, mountains or valleys, the water table’s 
elevation and depth will often times change with it refl ecting the changes 
occurring at the surface. 

However, streams, wetlands, springs or rivers will often form in areas where 
the water table intersects the land’s surface. These features form where the 
groundwater discharges from groundwater storage and becomes surface water. 
This discharge of groundwater into surface water is also known as base fl ow. 
Base fl ow can be thought of as the sustained low fl ow of a stream because it 
is supplied by the groundwater that is discharging from underground storage. 
Dry streambeds or springs that no longer supply water are a result of the water 
table being lower than the land surface. 

Lake Erie Basin – Central Lowlands Province and Appalachian 
Plateaus Province
The Lake Erie Basin located within the Eastern Lake Section of the Central 
Lowlands Province is situated over shale, sedimentary and sandstone bedrock. 
Gentle folding is evident in the bedrock geology within the Lake Erie Basin. 
Generally, the bedrock formations in the Central Lowlands Province are poor 
producers of groundwater. Glacial deposits that overlie the bedrock also 
signifi cantly effect the occurrence and movement of groundwater in the region.

Aquifers in the Central Lowlands Province and the Northwestern Glaciated 
Plateau Section of the Appalachian Plateaus Province benefi t tremendously 
from the deposition of glacial drift - unconsolidated material from the glaciers 
of the past. Stratifi ed glacial drift deposits that are well sorted and have coarse 
texture, such as sand and gravel, can be highly porous and permeable and 
contain and transmit large volumes of groundwater. Where present, these 
deposits are aquifers that can produce signifi cant quantities of groundwater. 
Those areas primarily overlain by glacial till comprised primarily of fi ne grained 
clayey to silty deposits generally have a much lower permeability and ability to 
transmit water and till is not viewed as a productive aquifer.

The land-moving nature of glaciers is also the main contributing factor to the 
surface geology of the present day Lake Erie Basin. Lake Erie itself was scoured 
to its present size and shape by glaciers. Distinct low-relief ridges developed 
as the last glacier receded and deposited its load of sands and gravels. These 
ridges provide the boundary between the Central Lowlands Province and the 
Appalachian Plateaus Province, rising up to an average elevation of 1,000 feet. 
These ridges at one time sloped gently toward Lake Erie creating the shoreline 
of the lake. This gentle slope no longer exists along much of the shoreline and 
in many places the shoreline is a defi ned bluff that was created from constant 

erosion that has occurred since the lake’s formation. Intense measures have 
been undertaken to help prevent further erosion and damaged shoreline.

Genesee River Basin – Appalachian Plateaus Province
The Genesee River’s headwaters originate within the Glaciated High Plateau 
section of the Appalachian Plateaus Province. This small area is geographically 
higher in elevation and is typically separated from the surrounding lowland 
areas by well-defi ned escarpments and noticeable changes in elevation. The 
Bedrock Geology Map on page 109 shows that the Genesee River Basin is 
situated over bedrock made up of sandstone and other sedimentary rocks 
approximately 400 million years old. 

The river basin’s surface topography mirrors the gently folded and warped 
bedrock that rests beneath Earth’s surface. Glaciers that once covered the area 
deposited loose, unconsolidated materials as they receded. Over time, streams 
and creeks have eroded through this overlying loose material down to the 
bedrock where they continue to fl ow today. 

Typical of glaciated regions, those areas underlain by well sorted, stratifi ed 
glacial deposited sand, gravel and other course deposits are conducive to 
groundwater recharge. Glacial deposits comprised of till are typically fi ne 
grained clayey to silty deposits that generally have a much lower permeability 
and are more prone to runoff rather than a high rate of infi ltration. Both types 
of deposits are present within the Genesee River headwaters. Valley areas 
typically contain the most productive glacial aquifers while the uplands 
generally have a higher rate of runoff with water moving toward the valleys 
and lower lying areas. Porous and permeable sandstones, where present, are 
productive bedrock aquifers.

Geology and Groundwater

Active Bluff erosion and recession.
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Bedrock Geology
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Geology and Groundwater, continued

Mineral Resources

As explained previously, the Lake Erie 
and Genesee River basins are located 
within areas that were at one time 
glaciated. Just as glaciers shaped the 
landscape to what it is today, several 
mineral resources and locations were 
also determined by the glaciers. 

Sand and gravel producers are 
capitalizing on the vast amounts of the 
loose material transported by the giant 
slabs of ice in the past. Construction 
aggregate is produced from the sand and 
gravel that is present in the Lake Erie 
area. Most operations are located away 
from the coastline, but some have found 
their supplies adjacent to the water. 
Large portions of the Great Lakes Region 
are underlain with sandstone bedrock 
that can also be a source for aggregate 
production. 

The Genesee River Basin does not 
contain any large producers of non-
fuel mineral resources. However, in 
the adjacent areas of Potter County, 
there are dimension stone and crushed 
aggregate producers. 

Natural Gas Resources

The natural gas industry in Pennsylvania dates back to 
the early discoveries in northwestern areas of the state. 
Although oil is found nearby, natural gas production is 
more prevalent in the Lake Erie and Genesee River basins. 

The fi rst natural gas fi eld in Pennsylvania was discovered 
in the Lake Erie Basin in 1860. The discovery of the fi eld 
at shallow depths opened the fl oodgates for production 
and use of natural gas in the area. In fact, the nation’s fi rst 
industrial user of natural gas, H. Jarecki and Co. Petroleum 
Brass Works located in Erie, was supplied from an area well. 

Even though the land area for the Lake Erie Basin is small, 
it contributes to the overall natural gas production in the 
state with numerous gas wells in Erie County. According 
to DEP, nearly 1.8 billion cubic feet of natural gas was 
produced in Erie County from 1991 to 2004. 

Several organizations have estimated that nearly 1.8 
trillion cubic feet of natural gas may exist in United States 
waters under Lake Erie. However, under the Energy Policy 
Act of 2005 (P.L. 109-58, §386), no federal or state permits 
can be granted for drilling operations under the U.S. 
Portions of the Great Lakes. Therefore, no off-shore drilling 
for natural gas has been performed within Pennsylvania 
boundaries of Lake Erie. The Genesee River Basin contains 
just a few wells that are active; however, the basin is 
surrounded with active wells just outside of its borders.

Historically, the 
shoreline of Lake Eriel f L k E i
gradually eroded into ggradually eroded into 
the lake with very little 
changes in elevation. 
However, years of 
pounding waves, 
storms and fl uctuations 
in water level have 
transformed the 
shoreline’s gentle descent into a distinct cliff-like structure 
known as a bluff. 

Lake Erie’s bluffs are unique features that are natural 
geologic formations. A considerable portion of the 
shoreline is made up of loose, unconsolidated sediment 
placed by glaciers when the lake was being formed. 
This loose material is particularly vulnerable to erosion
induced by water. The distinct appearance of the bluffs 
is caused by continued erosion at the base, or toe of the 
bluff, which results in landslides of vegetation and soil as 
the toe gets undercut.

Human activities, however, also have contributed to 
the instability of the bluffs. On already unstable bluffs, 
underground leaks from septic systems, water lines, or 
other impounded bodies of water create weak areas in the 
exposed soil as fi ne-grained sediments are slowly fl ushed 
away. Subsidence, or slumping, occurs around the leaks, 
and the entire area becomes weakened. This can result in 
the entire area near the face of the bluff to give way and 
fall. Increased runoff from developed areas can cause
concentrated fl ows of stormwater that create deep gullies 
along the bluffs, adding instability as well. Protection of the 
bluffs has become an important issue, and much work has 
been completed to continue to preserve the lake’s shoreline. 
Pennsylvania’s Coastal Resources Management Plan (CRM) 
provides technical assistance to shoreline property owners 
to help understand and address shoreline erosion and bluff 

recession. DEP also provides assistance and lists examples 
of bluff protection, which include:

Stabilizing the shoreline adjacent to the bluffs. The more 
shoreline material (littoral drift) that is between the 
bluffs and water creates a buffer zone where the waves
dissipate their energy and are not in contact with the
bluff itself, decreasing erosion to its base.

 Establishing vegetative cover on and around the bluff 
face, increasing natural stability using the plant’s roots
that hold the soil together and absorb excess water.

 Minimizing development near the bluff face and setback 
from bluff crest, which increases chances that the bluff 
areas will maintain stability.

Natural protection of the bluffs can also occur in areas 
where the underlying shale bedrock extends above the 
water level providing a hard surface that is not easily 
eroded. Established vegetation in undeveloped areas also 
provides protection from surface erosion, but not direct-
wave contact.

The Erie Bluffs State Park, Pennsylvania’s 117th state
park, was created to protect the largest continuous stretch
of undeveloped lake shoreline remaining in the state. 
Offi cially named on June 4, 2004, the park is designed 
to provide a nature-oriented experience to educate the 
public about the sensitivity of the shoreline while limiting
environmental impact. 

The Bluffs of 
Lake Erie
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Natural Gas – Environmental Concerns

As with any resource extraction that occurs, effects to the environment and corresponding protection strategies 
are developed. The same applies with natural gas extraction and the waste that is produced. 

A common waste product that is associated with the extraction of natural gas is brine. Brine is a saline solution 
that accompanies oil and gas in the bedrock. As the gas or oil is extracted, various amounts of brine are also 
brought to the surface where it is separated from the gas or oil and stored in large lined pits or storage tanks. 
If storage areas fail, surface water and groundwater sources can become contaminated by the salty, degraded 
brine solution. 

Environmental issues 
also arise as natural gas 
wells no longer provide 
an economic gain to the 
owner and are abandoned. 
Plugging these abandoned 
wells is necessary to 
eliminate any threat to 
water supplies and the 
surrounding environment. 
Act 78 of 1992, which 
amended Pennsylvania’s 
Oil and Gas Act, helps fund 
money for “orphan wells” 
to be plugged to reduce 
harmful environmental 
impact. Wells are 
designated as orphan wells 
if they were abandoned 
prior to April 18, 1985. 

Oil and Gas Fields of Pennsylvania

U.S. Brig Niagara. 
Photo courtesy of Kathy Krommes.

s of Pennsys of PennsylvaniaOil and Gas FieldsFields of PennOil

Source: Pennsylvania Department of 

Conservation and Natural Resources
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Land Use: Past and Present

History of the Great Lakes Region

Studying the change in land use over time can offer insight into the development 
patterns that may infl uence the future landscape of an area.

Early Settlement
Although Lake Erie is named after a Native American tribe known to the French as 
the Erielhonan, the tribe living in northwest Pennsylvania at the time of European 
settlement was the Wolf (Minsi or Munsey) division of the Lenni Lenape, or 
Delaware Tribe. Before the French and Indian War, which began in 1754, the French 
occupied most of western Pennsylvania. They did a large trade with the Native 
Americans by exchanging beads, goods, food, guns and ammunition for furs, which 
were shipped across the ocean and sold at an immense profi t. Native Americans 
made conservative use of the land for about 1,200 years before colonial times. The 
French did not settle or till the land to any extent. 

In 1784, the Native Americans sold the land in this region to the newly formed 
United States. The treaty was signed by the Chiefs of the Six Nations, or Iroquois, 
who claimed ownership and control of most of Pennsylvania. The Lenape were 
forced into Ohio. In 1788 the U.S. government purchased 202,187 acres of what 
is now Erie County from the Iroquois. The land had been claimed by Connecticut, 
Massachusetts, New York, Pennsylvania and Virginia.  In 1792 it was purchased 
by Pennsylvania from the U.S. government to provide access to Lake Erie. The 
fi rst permanent European American settlers came to the county after 1795.  A 
decisive battle in the War of 1812 was launched from this port on Lake Erie.  In 1813, 
Commodore Oliver Perry defeated the British in the Battle of Lake Erie. 

Agriculture
The best land in Erie County for farming borders Lake Erie. This favored farmland 
produces every kind of grain, fruit and vegetable common to the temperate regions. 
The lake tempers the climate so that it is less troubled by frosts than other regions. 
Originally, a belt of wetlands about half a mile wide extended along the shore from 
Twelve Mile Creek and continuing into Ohio. Most of this wetland area was drained 
for use as farmland. 

Early colonial farmers initially concerned themselves with feeding their own 
families, not with producing quantities for sale. Early agricultural practices 
depleted the soil. The wholesale deforestation caused by clearing the land caused 

soil erosion, fl oods and the silting of the streams. Many settlers farmed 
their fi elds until the soil was exhausted. However, during the 1790s crop 
rotation became widely adopted, helping the soil recover. 

Fishing
Lake Erie’s history of commercial fi shing dates back to its earliest 
settlement, when Native Americans traded their surplus catches with 
pioneers and eventually taught European settlers their successful 
methods of fi shing. These early days opened the door to the large-
scale fi shing industry that developed along Lake Erie by the 1830s and 
continued to grow into the next century. By 1920, a fl eet of 140 fi shing 
tugs supported a $1 million a year industry and propelled the expansion 
of other fi shing-related industries such as boat building, equipment 
suppliers, sail making, net repair, processing plants and fi sh markets 
and restaurants. The overwhelming success prompted the Chamber of 
Commerce to proclaim Erie “the Fresh Water Fishing Capital of the World.”

At fi rst, fi shermen caught any fi sh they could, including bass, crappies, 
walleye and catfi sh. As the decades rolled on, other species rose and 
fell from popularity, depending on their availability. Whitefi sh was the 
catch of choice from the 1840s to the 1880s, after which time fi shermen 
became worried about their declining populations. Sturgeon, caught for 
their caviar, gained popularity in the late 1800s while blue pike and yellow 
perch were the preferred catches in the 1920s. However, sturgeon and blue 
pike populations were scarce by the 1950s while yellow perch numbers 
have more recently become alarmingly low.

By the 1990s, the Lake Erie fi shing industry was reduced to a few boats. 
A lack of catch limits and a year-round fi shing season led to overfi shing, 
decimating fi sh populations. Pollution in the lake either wiped out 
populations or made the catch unsafe to eat. Although clean-up efforts 
over the past 30 years have improved the quality of the water, historical 
pollution problems still cause fi sh consumption advisories throughout 
the Lake Erie Region. In addition, the introduction of non-native species 
by accident (alewife, sea lamprey, gobie), for sport fi shing (coho salmon) 
or as feeder fi sh for game species (smelt) has changed the ecosystem of 
the Great Lakes, squeezing out species that were once considered the 
livelihood of the region.

The climate moderated by Lake Erie 
is favorable for grape production, and 
as a result the strip of land hugging 
its shoreline is very productive 
wine country. The region comprises 
30,000 acres in Pennsylvania and
New York, making it the second
largest grape-producing region 
in the United States. Well drained 
sandy soils and extended growing 
seasons allow for the Lake Erie 
Region to yield prosperous harvests. 
Unlike many other areas, the soil 
surrounding Lake Erie retains warmth 
into the fall months, which is great 
for grape growing. For more than 
100 years, American, French hybrid 
and Vinifera wine grapes have been 
produced in the region, along with 
Concord and Niagara grapes. 

The fi rst winery in the region was 
founded in 1863. Maintaining 
vineyards is an intensive process 
that has been historically worked by
migrant workers. During the 1960s, 
vineyard mechanization became 
more prevalent, which decreased the 
need for manual labor. 

Most of the grapes produced in the 
vineyards are not table grapes, but are for the sole purpose of making wine. Chile and 
California are large dessert grape producers; however with the increase of popularity 
in seedless grapes, there has been some interest in expanding Lake Erie grape region 
for more varieties. 

Today, many visitors travel to the region to visit the area wineries. Chardonnay, Riesling 
and Gewurztraminer are popular wine varieties produced in the Lake Erie area. 

Lake Erie Wine Country

e sole purpose of making wine Chile an
Photos courtesy of Kathy Krommes.
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Transportation

Opened in 1825, the Erie Canal was the engineering marvel of the 19th Century. 
The Erie Canal was the most important single transportation improvement 
of the time, and it brought about great social, economic and environmental 
changes to the region and the nation. The canal spurred the fi rst great 
westward movement of American settlers, gave access to the rich land and 
resources west of the Appalachians and made New York the pre-eminent 
commercial city in the United States.  The Erie Canal linked Buffalo, N.Y. on the 
eastern shore of Lake Erie to Albany, N.Y. on the upper Hudson River, a distance 
of almost 400 miles. Freight rates dropped from $100 per ton by road, to $10 
per ton by using the canal. The increased availability of quick transportation 
fueled the growth of the city of Erie into an industrial and shipping center. 

The completion of the Erie Canal Extension also improved transportation, 
connecting the Ohio River with Lake Erie.

Between 1835 and the turn of the century, this network of canals was enlarged 
twice to accommodate heavier traffi c.  Between 1905 and 1918, the canals were 
enlarged again. This time, in order to accommodate much larger barges, the 
engineers decided to abandon much of the original manmade channel and use 
new techniques to “canalize” the rivers that the canal had been constructed to 
avoid, the Mohawk, Oswego, Seneca, Clyde and Oneida Lake.  When it opened 
in 1918, the whole system was renamed the New York State Barge Canal.

The fi rst railroad in Erie County was called the Erie and North East Railroad 
Co., established in 1842. It was not long before the railroads dominated the 
transportation of manufactured goods within the region, eventually eclipsing 
the canal. The railroad industry was an important factor in the industrial 
development of the Lake Erie Basin—both by providing means for shipping 
goods and by providing jobs. In 1910, the GE Transportation Systems (GETS) 
facility was established as a site for manufacturing freight and passenger 
locomotives, transit propulsion systems and motorized wheel systems. 

Railroads were slower to reach the upper Genesee River Basin, and although 
efforts were begun in the 1850s, rail service did not begin in Potter County until 
the 1880s with the Coudersport and Port Allegany Railroad. The introduction 
of rail service in the Genesee River Basin could be considered a signifi cant 
occurrence in history as it opened the doors for the region to become a part 
of the logging boom that had already swept across the state. Rail services 
provided by the Coudersport and Port Allegany Railroad gave the county 
access to numerous markets that were not accessible by other means of 
transportation, such as the construction of log rafts to transport the lumber.

Industrial Development
Sawmills and grist mills were some of the earliest industries in Erie and the 
Genesee River Basin, the fi rst being constructed in 1796, when Captain Russell 
Bissell erected a sawmill near the mouth of Mill Creek. Oil mills that refi ned the 
oil skimmed from the surface of streams in the county also began to operate 
before 1850. Other industries relying on water power included carding and 
fulling mills, and tanneries which utilized the water for power as well as for 
the disposal of animal waste and tanning acid waste. Virtually every industry 
disposed of all waste into streams, rivers or Lake Erie itself.

By 1840, large iron works were operating in the county. In the decades after the 
Civil War, the city of Erie surpassed Pittsburgh in its iron production. The city 
also possessed various other industries, including shoe, lumber, coal, milling, 
furniture, carriage, woodenware, musical instruments, paper malting and leather. 

Although oil had been discovered before 1859 in the Ohio Region, the 
discovery fueled industrial development in the Lake Erie Basin. Edwin L. Drake 
pioneered the fi rst use of a drilling rig to extract the oil from deep within the 
ground. Drake’s fi rst oil well was near Titusville, in Venango County, just to 

the south of Erie County. Drake’s Oil Well in Titusville launched the world’s 
modern petroleum industry. Oil became the nation’s most plentiful and usable 
supply of energy, providing lighting, lubrication for machinery, and the basis 
for all modern forms of transportation fuel, including gasoline. The western 
Pennsylvania oil industry became an economic giant for the state, creating 
some of the greatest wealth industry had ever seen, including the giant 
Standard Oil Co. 

Effects of the oil industry also touched Potter County when the Tidewater 
Pipeline, the fi rst pipeline in the nation to pump crude oil overland was laid 
in 1878. This pipeline was constructed with intentions of transporting oil to 
the Atlantic Ocean where it would be shipped overseas. The late 1800s and 
early 1900s were a time of industrial prosperity for Potter County. Large 
tanneries were built in Oswayo, Roulette, Galeton, Harrison Valley, Costello and 
Shinglehouse. At the same time, glass plants were established in Coudersport, 
Shinglehouse and Roulette. However, the largest infl uence in the county was 
from the lumber industry. From 1884 to 1920, millions of acres of timber were 
harvested throughout the county, drawing people to the area who were looking 
for jobs and thereby creating the largest population spike in Potter County 
history. A census conducted in 1810 determined that only 29 people lived in the 
entire county and this population was split between two households in Eulalia 
Township. However, by 1886, the population had risen to 30,000 people.

Industrial development had a major impact on the environment of the Lake Erie 
and Genesee River basins. The city of Erie was dominated by harbor activity 
during the nineteenth century. As with most urban areas in the nineteenth 

Erie Canal in 1837 Source: www.
eriecanal.org/Harvey-Pittsford.jpg

Drake's Oil Well 
(Source: Pennsylvania State Archives)
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century, waste from the city’s sewage system was discharged directly into the 
lake without treatment until the early twentieth century. The combination of 
erosion, pollution from farm fertilizers, air pollution, as well as the introduction 
of industrial waste into the environment degraded the water quality, spread 
disease, destroyed natural habitat and damaged fi sh populations. Even if 
species did not die from the pollution, they were no longer safe to eat. Although 
Potter County did not experience the same rapid industrial growth, lumbering, 
tanning, milling and agriculture were all major sources of point and nonpoint 
pollution of the Genesee River. Also, the lumber boom between 1884 and 1920 
left the county devoid of trees.

Land Use in the Great Lakes Region Today

The pie charts on this page illustrate the percent land cover of each subbasin 
in the Great Lakes Region. Forestlands, particularly deciduous forests, are the 
dominant land cover for each subbasin while agricultural lands rank second. 
Agriculture in the Genesee River Subbasin is dominated by pasture/hay lands 
while the coastal areas of the Lake Erie Subbasin are prime grape-producing 
(cultivated crops) land. The Lake Erie Subbasin has notably more developed 
land particularly around Erie and its surrounding communities. Although 
wetlands only account for four percent in the Lake Erie Subbasin, a large 
portion of these wetlands are found in the coastal and western parts of the 

subbasin. The Genesee River Subbasin has a larger area of shrub/scrub land 
cover, possibly as a result of second-growth vegetation becoming established 
in areas harvested for timber. 

The Land Cover Map on page 115 shows the various land uses and vegetative 
cover across the Great Lakes Region. Defi nitions for the land use categories 
used in the Land Cover Map are as follows:

Development
Approximately 15 percent of the land in the Lake Erie Subbasin and 1 percent 
of land in the Genesee River Subbasin is developed for residential, commercial 
and industrial use. Developed areas are categorized by the amount of land area 
covered by impervious surfaces:

 Developed, Open Space – less than 20 percent of the area is covered by 
impervious surfaces, mostly vegetation in the form of lawn grasses (e.g., 
golf courses, parks, single-family housing units and vegetation planted in 
developed settings for recreation, erosion control or aesthetic purposes)

 Developed, Low Intensity - 20 to 49 percent of the area is covered by 
impervious surfaces (e.g., single-family housing units)

 Developed, Medium Intensity – 50 to 79 percent of the area is covered by 
impervious surfaces (e.g., single-family housing units)

 Developed, High Intensity – 80 to 100 percent of the area is covered by 
impervious surfaces, where people live and work in high numbers (e.g., 
apartment complexes, row houses and commercial/industrial areas)

Forest
Forests account for the largest land cover in both subbasins: 40 percent in the 
Lake Erie Subbasin and 70 percent in the Genesee River Subbasin. Forest lands 
are categorized by the type of trees that dominate the area:

Deciduous Forest – greater than 20 percent of the area is dominated by trees 
that are taller than 5 meters and shed leaves in the autumn

 Evergreen Forest – greater than 20 percent of the area is dominated by trees 
taller than 5 meters and maintain their leaves all year round

 Mixed Forest – greater than 20 percent of the area is dominated by trees 
taller than 5 meters but are not dominated by deciduous or 
evergreen species

Agriculture

Approximately 33 percent of the land in the Lake Erie Subbasin and 26 percent 
in the Genesee River Subbasin is used for farming. Agricultural lands are 
categorized by the type of crop that is cultivated:

Lake Erie Subbasin Land Use

Residential 9%
Active Mines/Mined Areas <1%

Institutional/Industrial/Commercial/

 Transportation 6%

Row Crops 14% 

Pasture/Grass 19%Deciduous Forest 30%

Evergreen Forest 8%

Mixed Forest 2%

Water <1%
Forested Wetlands 5%

Emergent Wetlands <1%

Bare 5%

Genesee River Subbasin Land Use

Residential <1%
Active Mines/Mined Areas <1%

Institutional/Industrial/Commercial/

 Transportation <1%

Row Crops 10% 

Pasture/Grass 16%Deciduous Forest 52%

Evergreen Forest 14%

Mixed Forest 4%

Water <1%
Forested Wetlands <1%

Emergent Wetlands <1%

Bare 2%

Land Use: Past and Present, continued
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Land Cover

P
E

N
N

S
Y

L
V

A
N

I A

O
H

I O

P
E

N
N

S
Y

L
V

A
N

IA
N

E
W 

Y
O

R
K

ERIE
CRAWFORD

Erie

North
East

Girard

Conneautville

Albion

0 105

Miles

L A K E  E R I E

P E N N S Y L V A N I A
N E W Y O R K

POTTER
COUNTY

Ulysses

0 5

Miles

Land Cover
Water 
and Wetlands

Barren

Herbaceous Planted/
Cultivated

Forested

Developed

Deciduous Forest
Evergreen Forest
Mixed Forest

Residential Land

Roads

Institutional/Industrial/
Commerical Land

Row Crops
Pasture/Grass

Active Mines/ 
Mined Areas

Bare

Water
Forested Wetlands
Emergent Wetlands

V A
M DW V

D E

N J

P A

N Y

0 50

Miles

 Great Lakes Page 115 

G
re

at
 L

ak
es



Page 4Page 4Page 4

Land Use: Past and Present, continued

Pasture/Hay – greater than 20 percent of the area is covered by grasses and 
legumes planted for livestock grazing or hay production

 Cultivated Crops – greater than 20 percent of the area is covered by annual 
crops (e.g., soybeans, vegetables, tobacco, cotton), orchards and vineyards 
and/or all land that is actively being tilled

Other
Almost eleven percent of the land in the Lake Erie Subbasin and three percent 
of the land in the Genesee River Subbasin is covered by barren lands, open 
water, wetlands, shrub/scrub and grassland/herbaceous areas. These areas 
are categorized by the amount of land covered by vegetation (other than trees) 
and/or by water:

Barren Land (Rock/Sand/Clay) – Areas of accumulated earthen material 
(e.g., bedrock, sand glacial debris, strip mines, gravel pits) with less than 15 
percent vegetation cover

 Open Water – all areas of open water with less than 25 percent of the area 
covered by vegetation or soil

 Wetlands – areas where the soil is periodically saturated or covered with 
water and greater than 20 percent of the area is covered with vegetation 

How Land Use Affects Water Resources

The various uses of land affect water in different ways, some better than others.

Importance of Forested Areas to Water Supplies
Although the combined Lake Erie and Genesee River subbasins are 
approximately 43 percent forested, the current species are a result of heavy 
timbering operations as recent as 70 years ago. These second growth woodlands 
differ from the primary growth forests that once covered most of the region. 
The region is currently comprised of a northern hardwood forest including 
sugar maple (Acer saccharum), red maple (Acer rubrum), white ash (Fraxinus 
americana), black cherry (Prunus serotina) and white pine (Pinus strobus). 

Forested areas are critical to the supply and quality of water resources. 
Tree canopies and the rich organic matter found in forest fl oors store, clean 

and slowly release the majority of water that replenishes groundwater 
and maintains streamfl ow. Areas of forested lands are reserves of clean 
groundwater, and are often good locations for municipalities to drill high-yield 
water wells. 

Some of the most important forests for water resource protection are the most 
threatened. Forests are vulnerable to development and other land uses that 
can fragment high quality forests and expose woodlands to invasive species. 
Parcelization is another threat – more people own forests than ever before but 
many own less than 10 acres. As larger tracts of forest land are subdivided, 
it is important that woodlot owners be educated about sustainable forest 
management practices. 

In addition, efforts to protect woodlands can be misguided and serve to 
diminish forest health. Under the Municipalities Planning Code, 
forestry, which includes timber harvesting, is a permitted use by 
right in all zoning districts. Concerns over forest regeneration and 
wildlife habitat have led to the adoption of local timber harvesting 
ordinances that, in some cases, are overly restrictive in prescribing 
timber harvesting practices. Local governments can benefi t from 
knowledge of state regulations protecting against poor timber 
harvesting practices and advice from a professional forester when 
planning and adopting local ordinances. 

How Agriculture Impacts Our Water
Because groundwater is buried beneath the earth’s surface, 
it is sometimes thought that groundwater is protected from 
contamination. That is not the case. Activities on the land surface, 
including improper agricultural practices, can harm groundwater 
quality. Pollution by nitrate (a form of nitrogen), bacteria, and 
pesticides can cause health problems for human beings and 
livestock when these contaminants pollute a water supply.

Animal manure, commercial fertilizers and pesticides can also 
pollute surface waters if they are misused or applied in excess of 
crop needs. Much of sediment pollution in streams comes from 
eroding and unprotected stream banks. Fencing stream banks and 
limiting livestock access with crossings promotes the establishment 

of a healthy vegetative cover. Forested vegetation along streams, called 
riparian forest buffers, helps stabilize stream banks in reducing erosion 
and collapse. These buffers can also help trap soils and pollutants that may 
otherwise run off of adjacent fi elds into the waterways. 

Sound watershed planning often includes policies related to the conservation 
of agricultural land due to the contribution it makes in reducing the quantity 
of stormwater entering local waterways. While the quality of water running off 
agricultural land must be managed, agricultural land preservation, coupled 
with riparian setbacks and vegetation fi lters, can play a major role in water 
quality control in the Great Lakes Region. Agricultural land preservation as part 
of a balanced comprehensive plan can also help to focus new development on 
compact growth areas where infrastructure is easily provided and expanded, 
and where stormwater impacts can be better mitigated. 

A view across Presque Isle Bay. Photo courtesy of 
the Erie Area Convention and Visitors Bureau.
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Forestland and Farmland Conversion to Developed Land

A map showing future population projections is presented earlier in the Great Lakes 
Region Introduction pages of this atlas. This map depicts a general trend of urban 
areas losing population and areas surrounding towns and cities gaining population. 
Many older towns and cities throughout Pennsylvania are currently losing population as 
people continue to settle in suburban and rural housing in areas that were once forest 
or farmland. During the 1990s, the total number of acres developed in Pennsylvania 
increased by 53.6 percent, while Pennsylvania’s population grew by only 3.4 percent. The 
aerial photographs on this page illustrate the vast changes in the landscape of the Great 
Lakes Region over time. Both photographs were taken of the southern side of Erie. The 
expansive farm fi elds and houses clustered along major roadways of the 1939 photograph 
have been replaced with a mall and other commercial properties along multilane highways 
and low intensity housing developments in the 2005 photograph.

The relationship between development 
patterns and water resources is complex. 
Since Pennsylvania recommends a 
watershed approach to managing water 
resources, it’s critical that the local 
decision-making framework consider 
water resources and land uses within the 
entire watershed area when planning for 
growth and development. 

A watershed approach broadens the 
geographic planning area beyond 
political boundaries and extends it 
to the hydrological boundaries of the 
watershed. Protecting and managing 
water resources at the broader 
watershed scale are likely to require 
inter-municipal cooperation.

Evaluating the percent of impervious 
cover in a watershed can be a useful 
indicator in planning future growth and 
development. Impervious surfaces, 
which prevent water from fl owing 

through them and into the groundwater system, include roads, parking lots, rooftops, 
driveways and sidewalks. The Impervious Surface Map shows impervious surfaces based 
on land use/land cover in the Great Lakes Region. In general, the Lake Erie Basin has more 
areas of development, especially near the coast, compared to the more rural Genesee 
River Basin. The city of Erie stands out on the map as an area where development has 
continued outward from the city center. Medium and high density development (greater 
than 50 percent impervious cover) is more prominent along the coast while low intensity 
development has expanded out away from the city.

Research has shown a strong inverse relationship between the percent impervious cover 
and water quality and stream health. However, the location of impervious cover within a 
watershed is another variable that needs careful consideration. For example, in an attempt 
to protect water quality by limiting impervious cover, many local governments have 
mistakenly applied impervious cover thresholds to individual sites within a watershed 

by adopting low density zoning districts, thereby 
encouraging scattered low density development. 

Used alone, low density development consumes more 
land and generates more stormwater runoff than the 
same number of homes accommodated under a higher 
density scenario in a given watershed. (See illustration.) 
In other words, when measured by the house, higher 
densities produce less stormwater runoff. 

When runoff is measured by the acre, limiting density 
does minimize water quality impacts compared to 
higher-density scenarios. However, when measured by 
the house, higher densities produce less stormwater 
runoff. (Source: Protecting Water Resources with 
Higher-Density Development, EPA, 2006)

Higher density development — more people on less 
land — can effectively protect water resources if it 
occurs within the framework of a more encompassing 
watershed strategy that considers other factors, such as 
the location of old and new development, preservation 
of critical natural lands, and the use of site-specifi c 
stormwater management practices. 

Land Use: Past and Present, continued

Millcreek Mall area, Erie. Top: 1939; Above, 2005.
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In some situations, low density development can be a tool to preserve agricultural and forest lands 
if it too refl ects a watershed strategy and includes such elements as the protection of water supply 
protection areas, streamside buffers and fl oodplains, or critical ecological habitats. 

When planning for future growth that will be protective of water resources, it’s important that local 
governments use a wide range of land use strategies, based on a sound understanding of local 
watershed hydrology, assessment of undeveloped lands and local housing and infrastructure needs. 

Land Use Planning for Water Resources

Planning for adequate supplies of clean water is just as important as planning for roads, businesses 
and schools. In recognition of this fact, the Municipalities Planning Code (MPC), the enabling 
state legislation that empowers local governments to plan and regulate land use, was amended in 
2000 to require the inclusion of a plan for the reliable supply of water in the preparation of local 
comprehensive plans.

Nearly 1,200 municipalities have adopted comprehensive plans to guide future land uses. More 
importantly, the number of municipalities engaged in cooperative, multi-municipal planning (permitted 
under the MPC since 2000) is growing – 760 municipalities and counties were involved in 207 multi-
municipal comprehensive plans in 2005. 

Collaborative planning 
is essential to sound 
water use planning 
since water almost 
always crosses 
political boundaries. 
By planning at a 
watershed scale, local 
government leaders 
can take advantage 
of the many land 
use tools that are 
particularly useful in 
protecting the long 
term supply and 
quality of water.

For example, a multi-municipal approach provides for joint zoning ordinances. Instead of each 
municipal government providing for every land use, joint zoning allows neighboring governments 
an opportunity to integrate land uses. A joint overlay zone may protect a wellhead protection area 
that crosses municipal lines. An agricultural district may make more sense in one municipality where 
prime farmland dominates, while higher density development can be better accommodated in another 
municipality where the soils are less productive.

Many more land use planning tools, adopted jointly or individually, are at the disposal of local 
government offi cials who recognize the need to protect water resource lands and allow for growth and 
development. Examples include:

 Effective agricultural zoning
 Transfer of development rights
 Conservation easements on agricultural or forested land (purchased or donated)
 Overlay zones to protect wellhead protection areas, streamside buffers
 Green infrastructure planning 
 Conservation subdivision or open space design 
 Traditional neighborhood 
development

 Infi ll and redevelopment 
incentives

 Site-level development 
regulations that reduce 
impervious cover and infi ltrate 
and/or treat stormwater runoff

All of these land use planning 
tools are most effective when 
applied within the framework 
of local watersheds. It is up 
to municipal governments to 
integrate watershed strategies 
in their comprehensive plans 
and development regulations in 
order to truly protect our most 
precious natural resource – 
water.

Walnut Creek. Photo courtesy of Erie 
Area Convention and Visitors Bureau.

Genesee Headwater Watershed. 
Photo courtesy of Bill Gough.

Lake Erie. Photo courtesy of Brent Potter.
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Water Supply and Wastewater Treatment

History of Water Supply and Wastewater 
Treatment in the Great Lakes Region

T
he coastal region along Lake Erie has played an important role in the 
history of Pennsylvania and the United States. It was along the coastal 
region that colonists settled creating the port of Erie in 1795 and later 

incorporating it as a city in 1851. One reason the coastal region was settled by 
colonists was due to its vast water resources like Lake Erie. 

Lake Erie’s abundant freshwater allowed the coastal region to grow its 
population and industries. During the 1800s the port of Erie became known as 
the freshwater fi shing capital of America and its small tributaries even allowed 
for the development of many sawmills and gristmills. 

Until 1840, the city of Erie received most of its domestic water supply from 
groundwater sources. In that same year the city built its fi rst water works 
system that 
delivered water 
from a large 
spring. In 1866 
the Erie Water 
and Gas Company 
was formed to 
supply water and 
gas to the city of Erie. The following year the city hired a hydraulic engineer to 
examine and create plans for both water and wastewater delivery to the city. It 
was concluded that the best method of water supply for the city was extraction 
of Lake Erie’s freshwater from Presque Isle Bay. During this time there was 
some opposition to using the lake as a drinking water source because the city 
wastewater discharged directly into the bay. Nonetheless construction pushed 
forward and the city of Erie began drawing water from Presque Isle Bay.

The Great Lakes Region would experience industrial development for much of 
the late 19th century and into the 20th century. Many of these past industries, 
unaware of the extent of their actions, would contribute much pollution to 
streams, creeks, Lake Erie and Presque Isle Bay. Eventually in the 20th century 
as environmental laws and regulations began to change, so too did the views 
on the Great Lakes watersheds and water resources. 

The Great Lakes Region Today 

The Great Lakes Region is composed of 511 square miles along the Great 
Lake Coast and 99 square miles of headwaters of the Genesee River. While 
the Great Lakes Region is Pennsylvania’s smallest watershed, it is currently 
home to more than 240,000 people, with the majority concentrated along the 
Lake Erie coastline.

The city of Erie is the largest urban center found in the Great Lakes Region 
with a population of more than 100,000 people. For the city of Erie and smaller 
urban and suburban centers along the lake, domestic water is supplied by 
Lake Erie. Currently residents and industry located along the coastline of Erie 
County extract a combined total of approximately 70 million gallons of water 
per day from Lake Erie and its watershed. Of the 70 million gallons per day, 
more than half is allocated to public water supply.

The Public Water Service Areas Map on page 121 depicts population density 
throughout the Great Lakes Region in relation to areas served by public water 
suppliers. Each dot on the map represents 300 people living in a municipality 
in the Lake Erie Subbasin or 30 people living in a municipality in the Genesee 
River Subbasin (2000 Census). The dots are randomly placed within the 
municipality boundaries and do not represent the exact location of people 
living in a township, town or city. As the map shows, densely populated areas, 
represented by dots so close together that they form a solid color block, are 
generally served by public water supplies. These areas include the city of 
Erie and surrounding suburbs as well as Lake City and Girard. In the Genesee 
Basin, Ulysses is the only town to offer public water service at this time. The 
sources of public water supplies are groundwater, lakes, reservoirs, rivers and 
streams. Sparsely populated areas, where the dots are farther apart, are not 
included in the public supply service areas and residents must fi nd private 
sources of water, such as residential wells that tap into groundwater, to meet 
their water needs. 

Public Water Resources

Groundwater
Groundwater is a major source of fresh water for townships and boroughs 
along the coastline of Erie County. Townships and boroughs such as Fairview, 

Mill Creek, Albion, Girard and Lake City pump some or all of their drinking 
water from groundwater sources. In the Great Lakes Region groundwater is 
also responsible for maintaining stream base fl ows into Lake Erie and the 
Genesee River. While groundwater is an important water source for townships 
and boroughs, water from Lake Erie supplies the majority of the population in 
the Great Lakes Region.

Lake Erie 
Lake Erie is the main source of water for people inhabiting the coastal region. 
This is not only true for Pennsylvania but for most of the urban and suburban 
centers surrounding Lake Erie. The lake supplies water not just to Pennsylvania 
but several states and Canadian Provinces. 

Utilizing Lake Erie as a water resource is limited to individuals residing in 
the Lake Erie Basin. In 1986 the Water Resources Development Act was 
established which allows anyone of the eight Great Lakes States to veto water 
transfer out of the Great Lakes Basin. Historically this regulation has been 
closely observed.

Rivers and Streams
The Great Lakes Region along the Erie coastline consists of many small 
streams like Elk Creek and Conneaut Creek. These streams affect water quality 
in the region but are not used for public water supply. The interior of the 
Great Lakes Region is home to the headwaters of the Genesee River which 

More than 11 million people get their drinking 
water from Lake Erie.

Did you know?

Dobbins Landing. Photo courtesy of Erie 
Area Convention and Visitors Bureau.
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eventually empties into Lake Ontario. Residential areas 
located around the headwaters of the Genesee River use 
approximately 0.2 million gallons of water per day.

Drinking Water

Like all living organisms, humans need water to survive. 
Whether a person lives in a single family home in the 
country or a large metropolitan city, water supplies 
support daily life. Public drinking water may be supplied 
by a publicly-owned or privately-owned company while 
private drinking water is usually supplied by an on-site 
well. Depending on its source, water supplies may require 
purifi cation before human consumption. This purifi cation 
is done to ensure that all harmful materials are extracted 
or minimized so not to adversely affect human beings.

Public Water Treatment
Water treatment for most urban and suburban centers 
involves a process of fi ltration, disinfection and distribution 
of purifi ed water. The fi rst process in fi ltration, coagulation, 
involves adding selected chemicals that stick to particles 
in the water and make them heavy. As the particles 
become heavy they drop to the bottom, which is known as 
precipitation. Water is then fi ltered to remove precipitate. 
During the fi ltering process, the water passes through 
layers of sand gravel and charcoal that remove even 
smaller particles. Next, disinfection is accomplished by 
injecting chlorine or ozone into the fi ltered water. Chlorine 
is the most common form of disinfection because it has a 
residual effect, meaning it remains in the water through the 
distribution system. Depending on where the source water 
to the aquifer comes from, groundwater resources may also 
require treatment for removal of organics and metals. The 
fi nal aspect of water treatment is distribution, in which the 
treated water is sent through piping systems to homes, 
businesses and industries, for consumption.

For residents on the Lake Erie coast in the Great Lakes 
Region, drinking water is supplied mainly by Lake Erie. 
Erie Water Works alone pumps 28 million gallons a 
day from Lake Erie for distribution to 52,000 people. 
Communities around the Genesee River Basin receive their 
drinking water from the headwaters of the Genesee River 
as well as groundwater resources.

Private Well Water Treatment
Homeowners with private wells have a variety of options 
for fi ltration and water softening systems that remove 
mineral particles from well water. The system selected 
usually depends on the amount of water a private 
residence uses per day as well as the most common types 
of contaminants necessary to fi lter from the water source. 
Fortunately for most private well users, little treatment 
is usually needed as a large portion of groundwater 
is unaffected by contaminants that typically affect 
surface water. Information on home water systems and 
contaminants can be obtained from the DEP, EPA, and 
Center for Disease Control or the National Sanitation 
Foundation International. 

Source Water Protection

Pennsylvania, like all other states in the U.S., is required 
to ensure that healthy drinking water is available for its 
citizens through compliance with the Safe Drinking Water 
Act (For more information visit www.epa. gov). Other 
federal and state laws, including the Water Resources 
Planning Act which prompted the creation of this atlas, lay 
the groundwork for water planning and protection. (Water 
laws and regulations are discussed in the Statewide 
Overview Section of this atlas.)

Although federal and state level agencies are creating new 
policies, source water protection must literally begin at the 
source. Local governments – counties and municipalities 

– have the greatest opportunity to infl uence the future 
of Pennsylvania’s water supply. By studying their water 
sources, identifying areas of concern or hazards that 
threaten those sources, developing water protection 

and conservation regulations and implementing those 
regulations, local governments can protect water supplies 
for future generations. For example, Erie County has 
developed several comprehensive plans to preserve land 
and protect water resources. Erie County’s plans aimed at 
preserving natural resources, proper land use and creating 
proper water/wastewater infrastructure.

Importance of Forested Areas to 
Water Supplies

Forested areas are critical to the water supply. Wetlands, 
vegetated areas and forests along streams act as natural 
fi lters of soils and pollutants. The importance of these 
vegetated areas along streams, known as riparian buffers, 
is largely overlooked. These areas, along with natural 
fi ltration, provide protection from erosion, allow excess 
water to be reabsorbed and provide unique habitat to 
many plants and animals. 

Forests sequester carbon, helping to reduce the amount of 
carbon dioxide in the atmosphere. The forested areas that 
surround many streams and rivers also provide benefi ts 
to the waterways. Specifi cally, hemlocks are common 
residents of riparian areas that are benefi cial by providing 
habitat and benefi cial shade. Their dense canopies provide 
shade to streams which regulates stream temperatures 

providing an ideal ecosystem for many coldwater 
inhabitants, including brook trout. The loss of these 
hemlocks would be detrimental to many aquatic species as 
well as the species that live in and among the trees. 

The map on page 123 shows the region’s forested areas. 
The Great Lakes Region supports hardwood forests 
including sugar maple, red maple, white ash and black 
cherry, as well as coniferous (that is, trees that produce 
cones and have needles such as pine trees) forests. This 
area is mainly comprised of deciduous (that is, trees with 
leaves that fall when autumn arrives) forest type, with 
39 percent deciduous, two percent coniferous and two 
percent mixed forest types. More information about the 
Great Lakes Region’s forests is provided in the Land Use: 
Past and Present pages of this Great Lakes Region section.

Water Supply and Wastewater Treatment, continued

For more information on private well water
management and protection, visit Penn State’s 
Master Well Owner Network located at 
hthttpp:///m/ won.cas.psp u.edu//.

Constructed wetland aiding in 
water protection.
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Wastewater Treatment

Long before mankind appeared on the earth, natural biological processes had 
already found a means to deal with waste in streams. Once human beings began 
to evolve, they created small communities, towns and cities. As these population 
centers grew larger so did the amount of wastewater being generated by mankind. 
Natural biological processes were easily overwhelmed by humankind’s high 
outputs of wastewater. 

It was not uncommon for older cities to fall victim to outbreaks of disease caused 
by pathogenic, viral, bacterial or protozoan organisms from untreated wastewater 
contaminating drinking water supplies. This was exemplifi ed in 19th century 
London England’s outbreaks of cholera that contaminated drinking water supplies 
and resulted in many deaths. It was because of harmful outbreaks like that in 19th 
century London that biologists, scientists and engineers developed methods for 
the treatment of wastewater. 

When water leaves a private residence or business through a drain or toilet it 
travels to a septic tank or wastewater treatment facility. Wastewater treatment 
facilities follow a series of processes that screen, aerate and disinfect water before 
discharging it back into a stream or river or back into the groundwater supplies. 
The treatment process starts by screening any large debris from wastewater. The 
screened water is then aerated, which allows for natural biological processes to 
decay organic matter. Any solid material left in the tanks is then extracted and 
disposed of appropriately. The water is then disinfected, usually with chlorine, to 
kill any microorganisms that may be harmful to streams and rivers.

Public Wastewater 
Treatment
Pennsylvania has 
learned from history 
that discharging 
untreated sewage 
or industrial waste 
into the rivers and 
streams can have 
devastating results for 
its inhabitants and the 

natural environment. Just as high volume water purifi cation facilities are needed 
to service urban centers and cities, so too are wastewater treatment 
facilities needed.

Wastewater treatment in the Great Lakes Region is concentrated mostly 
around urban and suburban centers. Along the lake coast, the Erie Wastewater 
Treatment plant serves approximately 200,000 residents and treats 30 to 40 
million gallons of wastewater per day, but has a capacity of nearly 70 million 
gallons per day. The treatment facility recently underwent a $100 million dollar 
renovation to improve water being discharged into streams that entered Presque 
Isle Bay and Lake Erie.

Wastewater Disposal for Recreational Boaters
Since Lake Erie is home to a high amount of recreational boating activities, 
several marinas near the city of Erie and Presque Isle provide wastewater 
disposal systems. Wastewater from recreational boating is more concentrated 
than domestic wastewater and usually contains chemical additives used to 
deodorize and disinfect waste on the boat. Marinas with wastewater disposal 
systems for boaters typically have a pump out station that directly connects 
to a boat and pumps out wastewater, or marinas have a station that portable 
wastewater devices can be emptied into.

While marinas that operate wastewater disposal systems sometimes receive 
funding from the federal government to build and maintain these systems, each 
marina must fund some of the construction for wastewater disposal systems. The 
marina-operated systems are either directly connected to a wastewater treatment 
plant or contain holding tanks that must eventually be pumped. This means 
that each marina must charge a pump fee to boaters. Federal grant regulations 
prohibit marinas from charging fees in excess of $5. 

Private Wastewater Treatment 
Private residences in some suburban and most rural areas of the Great Lakes 
Region generally use private septic systems. Typical private septic systems allow 

Water Supply and Wastewater Treatment, continued

In the Conneaut Watershed from northern Crawford County into 
Erie County, dairy farming is large local industry. Dairy farming can 
contribute pollution through milk house waste, barnyard waste, 
nutrients, pesticides and direct livestock access to surface waters. 

Crawford and Erie county farmers are utilizing a number of best 
management practices to protect surface waters from harmful 
pollutants and erosion. These best management practices include 
installing stream bank fencing to restrict cattle from directly 
accessing surface waters and placing gravel on areas that cattle use 
heavily, which can become muddy and harbor harmful bacteria.

Dairy farmers have also begun using spray irrigation to eliminate 
directly discharging milk house waste into streams. Using a system 
of septic tanks, milk house waste fl ows through the system and 
allows solids to settle to the bottom. Wastewater can then be 
pumped to a sprinkler head which sprays the milk house waste 
water onto a pasture where it is fi ltered by natural vegetation. 

Dairy Farming Best 
Management Practices

Micron strainers at water 
treatment plant. Presque Isle, Erie County.

For more information on the latest technology, see www.depweb.
state.pa.us under “DEP Programs–Wastewater Information.”
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Ten percent of the nation’s plastics are manufactured 
or fi nished in Erie-based factories.

Did you know?

American Lotus, Pymatuning Reservoir, Crawford County.

Great Blue Heron.

Small, local stream in Potter County.
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 Potter County partnered with PA Rural Water
Association, Ulysses Borough and Genesee Township 
Authority to educate students about source water
protection. Classroom education focused on wellhead 
protection plans, Watershed Models and introducing
Groundwater Simulators.

 Erie County’s Conservation District worked with 14 
townships to build an outdoor micro-watershed that
demonstrates all the major causes of nonpoint source
pollution. They also worked to educate citizens and
offi cials on how they can work together to prevent
pollution from entering Mill Creek.

 Erie County partnered with several watershed 
organizations to create and distribute newspaper
inserts about nonpoint source pollution issues. The
newspaper inserts were written based on information
collected from watershed assessments and the
implementation of action plans created by students.

Great Lakes Region Watershed 
Education Programs

wastewater to fl ow to an underground tank. Once in the tank, 
heavy particles fall to the bottom while water can fl ow out of 
the top of a tank and into a drain fi eld pipe. Once in the drain 
fi eld pipe the remaining wastewater is dispersed into a drain 
fi eld where it slowly permeates down through the soil. 

Unfortunately, malfunctioning on-lot septic systems can be 
a signifi cant source of groundwater pollution in these rural 
communities. DEP is continually researching for innovative 
technology that aids in the most effective way to reduce 
pollution from private septic systems. 

 Great Lakes Page 125 

G
re

at
 L

ak
es



Page 6Page 6

Water-Based Economy

T
he Great Lakes Region has varying ways of sustaining its 
local economy due to its two distinct geographic locations. 
The Potter County area is located within the Lumber Heritage 

Region and is known for producing quality lumber products. The 
Lake Erie area is a transportation hub between Cleveland Buffalo and 
Pittsburgh, with an economic base that is progressively changing. 
Once largely known for its manufacturing and industrial practices, 
the Lake Erie area is transitioning into an even larger tourism and 
recreational-based economic area.

Transportation

The Port of Erie is located on the southeastern shore of Lake Erie 
in a natural bay formed and sheltered by Presque Isle peninsula. 
The port is the only Great Lakes port in Pennsylvania and provides 
access to the one-third of the U.S. population that lives within 
300 miles of Erie. The port connects the commonwealth with 
states of the midwest and mid-Atlantic—Minnesota, Wisconsin, 
Illinois, Indiana, Michigan, Ohio and New York—and the Canadian 
provinces of Ontario and Quebec, as well as destinations beyond 
the Atlantic Ocean via the St. Lawrence River. At one time, goods 
arriving at the Port of Erie were transported inland via the portion 
of the Pennsylvania Canal System that ran from Erie to New Castle. 
The main commodities passing through the port are iron ore, coal 
and grain, but also include salt and limestone. 

Fishing

Commercial fi shing in Lake Erie reached its peak in the 1920s, when 
140 fi shing tugs would deliver $1 million of fi sh to 14 processing 
plants in Erie every year. Back then, Erie was proclaimed “The 
Fresh Water Fishing Capital of the World.” By the late 1990s, over-
fi shing, pollution, shoreline and stream habitat destruction, and the 
introduction of exotic species had reduced commercial fi shing fl eets 
to a few boats with annual catches of only 110 million pounds. 

Although commercial fi shing in the Lake Erie Region is no longer 
a major business, recreational fi shing still remains strong to this 
day. Depending on the time of year, many species of fi sh can 
be harvested from the lake and surrounding tributaries. Winter 
months allow for ice fi shing, and yield yellow perch and other pan 
fi sh from the water. Starting in mid-April, creeks in the area are 
stocked with trout to the fi sherman’s delight while early summer 
promises catches of smallmouth bass and crappie. Trout fi shing in 
the Genesee River Basin’s high-quality cold water fi sheries is also a 
long-time passion for local anglers.

However, it is the fall steelhead run in the Lake Erie area that attracts 
anglers from all corners of the commonwealth and the country. The 
steelhead begin their journey from the deep areas of the lake up 
through the shallow creeks and tributaries fl owing into the lake to 
spawn. It is this time of year when anglers are drawn to Lake Erie in 
hopes of landing these sought after fi sh. 

Boating on Lake Erie.

The Lampe Marina Campground, near Presque 
Isle State Park, at fi rst glance looks like a typical 
waterfront campground. However, the area the 
campground was built on is actually a confi ned 
area of contaminated sediments that was 
reclaimed to prevent leaching and contamination 
of Presque Isle Bay and Lake Erie. The Confi ned 
Disposal Facility reclamation project was part 
of the Great Lakes Coastal Restoration Grants 
Program funded by federal and locally matched 
funds. The site, since its completion, now offers 
42 waterfront campsites with water and electric
hookup as well as access to showers, restrooms 
and a free public boat launch. 

Lampe Marina Campground

The Erie-Western Pennsylvania Port Authority 
governs, maintains and improves the Port of 
Erie. Functioning under 
the Third Class City Port 
Authority Act of 1972, the 
Port Authority’s mission 
is to promote industrial, 
commercial and recreational opportunities for 
the citizens of Pennsylvania in Presque Isle Bay 
and adjacent waters. 

The Erie-Western Pennsylvania Port Authority 
is comprised of offi cials appointed by the
Erie mayor and state governor. Using its 
legislatively mandated power, the Port
Authority acquires property, constructs 
facilities and enters into agreements to 
increase the public’s use and enjoyment of the 
beaches and waters and also works to promote 
new investment opportunities. A main goal 
of the Port Authority is to balance recreation 
and industry. Also, the Port Authority works 
to promote an environmentally friendly area 
surrounding the Port of Erie and its waters. 

The Port of Erie is located on the southeast
shore of Lake Erie and is protected by the 
Presque Isle peninsula. Today, the port is
served by ocean-going freight boats, carrying 
various forms of cargo in the shipping industry. 
Also, the Port Authority has become a popular 
cruise port and is inviting to many tourists. 
The Erie-Western Pennsylvania Port Authority 
works to ensure that both industry and leisure 
attractions can thrive in the area concurrently. 

Erie-Western 
Pennsylvania Authority
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Known for its great fi shing, Lake 
Erie is a popular destination for 
ice fi shing in the winter months. 
Due to its relatively shallow 
and warm western, central and 
eastern basins, fi sh can use all of 
the lake to reproduce and live. Ice 
fi shing peak months are January 
and February, but the season can 
begin as early as December and 
last into March. 

Lake Erie is known as the 
“Walleye Capital of the World” 
as many walleye are caught in its
waters every year. Additionally, 
yellow perch, steelhead, salmon 
and smallmouth bass take 
advantage of Lake Erie’s ideal 
conditions in the winter. Anglers 
must refer to the Pennsylvania 
Fish and Boat Commission 
regulations to ensure quality 
fi shing every season. 

There are many pieces of 
equipment that anglers will need 
for an ice fi shing getaway. In 
addition to appropriate rods, 

spinning reels, jigs and jigging 
spoons, it is important to carry 
safety equipment. It is important 
for anglers to never ice fi sh alone, 

and to always have a fl oatation 
device, ice spikes, warm gear and 
some sort of communication plan 
in the event of an emergency.

The Pennsylvania Fish and Boat 
Commission advises anglers to 
check the thickness of ice before 
going out. Four inches of solid ice 
is the minimum recommended 
thickness for a small group of 
fi shermen. Also, it is important 
to know that blue and black ice 
is stronger than milky white ice, 
and perimeter ice is weaker due 
to shifting and expansion of the 
bottom. Lake Erie provides many 
guide services to those unfamiliar 
with the area for ice fi shing, as 
well. 

With safety in mind, ice fi shing is
a fun and exhilarating activity to 
be enjoyed on Lake Erie.

Agriculture

The Great Lakes Region is an abundant provider of varying fruits and vegetables. 
Unlike the majority of the state, Erie County, in particular, has its agricultural niche in 
a much different market. Due to its location along Lake Erie, the climate is moderated 
by the lake, as is discussed in the Introduction to the region. This creates prime 
conditions for the production of grapes. Even with the county’s relatively small land 
area along the lake, it still leads the state in grape production. The region is also 
a large producer of fruits, tree nuts and berries. These crops also benefi t from the 
moderate climate that exists due to Lake Erie.

Both Erie and Potter counties are large producers of harvested vegetables, such as 
melons, potatoes and sweet potatoes. The production of these crops helps provide 
income for local producers and farmers. Along with vegetable 
production, the region also contributes to the statewide 
dairying production of milk and milk related products. The 
latest data shows that Potter County produces anywhere from 
50-100 million pounds of milk per year, while Erie County 
produces 100-250 million pounds of milk per year. 

Manufacturing

The region’s geographical location on Lake Erie gives it a large advantage for 
shipping and transporting manufactured goods. Transporting products by water and 
eliminating shipment over land result in lower prices for consumers. The usefulness 
of Lake Erie is also exemplifi ed by the ease of obtaining raw materials to produce a 
fi nished product. The region has been a large producer and manufacturer of industrial 

goods. These manufactured products range from machined metal products 
such as pipe fi ttings to more complex items such as gas and air compressors. 

One company that is prominent in the region is the General Electric 
Transportation Systems (GETS) worldwide headquarters. GETS, established 
in the region in 1910, manufactures freight and passenger locomotives, transit 
propulsion systems and motorized wheel systems. The company has also adhered 
to strict environmental policies including Pollution, Waste and Emissions Reduction 
(POWER), aimed at pollution prevention rather than control. 

Recreational Areas

The mechanical production of goods during a period of industrial growth in the 
20th century resulted in increased 
leisure time for workers. People 
were increasingly attracted to the 
Great Lakes Region for vacations 
and relaxation. Recognizing that 
recreation was fast replacing 
manufacturing as an economic 
force in some parts of the region, 

the state acquired lands and developed a system of parks, wilderness areas and 
conservation areas intended for preservation and enjoyment. 

One such area is Presque Isle State Park, a 3,200-acre sandy peninsula in Lake Erie 
that boasts the honor of the only seashore in the commonwealth and the most visited 
state park in Pennsylvania. Aquatic recreational activities abound at Presque Isle, 
including boating (and scenic boat tours), water-skiing , scuba diving, swimming 
and fi shing. Popular winter activities include ice-boating, ice-fi shing, ice-skating 
and cross-country skiing. Presque Isle consists of many unique habitats and is a 
popular stop for migrating birds as well as home to the largest number of state 
endangered, threatened and rare species compared to any other area of the same size 
in Pennsylvania.

Lake Erie, its bay and its tributaries are favored spots for sport fi shing. Every year, 
anglers catch an average 1.5 million fi sh including popular species such as: walleye, 
small- and large-mouth bass, yellow perch, steelhead and brown trout, coho salmon, 
muskellunge, northern pike and panfi sh.

Father and son fi shing. 
Photo courtesy of Erie Visitors Bureau.

Shipping vessel on Lake Erie.

Ice Fishing

Ice fi shing on Lake Erie. 
Photo courtesy of Sarah Grise.

More fi sh are harvested each year for human consumption
from Lake Erie than from the other four Great Lakes 
cocombined -- Lakes Huron,, Michigag n Ontario and Supep rior.

Did you know?
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The Erie Bayfront District hosts ample recreational activities that support the area’s major attraction—
Lake Erie. 

The 187-foot Bicentennial Tower offers two observation decks of the city and Presque Isle as well as 
educational materials about Erie’s history and geography.

 The Erie Maritime Museum is home to the 
state’s fl agship, the U.S. Brig Niagara. The U.S. 
Brig Niagara is a fl oating museum itself, but 
is also an active Sailing School Vessel. During 
the summer, trainees live onboard the ship and 
learn sailing-related curriculum while actively 
participating in the operation and maintenance 
of the ship.

 The 8.5-acre Liberty Park provides waterfront recreational activities including walking paths, a 
playground and concerts.

 Charter boats are available for dinner cruises, tours and fi shing. In addition, water taxis ferry 
tourists between the bayfront and Presque Isle.

in northwestern The Seaway Trail in Pennsylvania is a 64-mile scenic touring route in northweste
oastal Pennsylvania along Lake Erie. The Seaway Trail PA connects the Lake Erie Co the Lake Erie Coastal Pennsylvania along Lake Erie. The Seaway Trail PA connect

y Trail in the east. Seawail in the east. Seaway Trail PA Ohio Trail in the west to the New York State SeawaOhio Trail in the west to the New York State Seaway Trail in the east. S
was designated a National Scenic Byway inwas designated a National Scenic Byway in September 2005.l

In Pennsylvania, the Seaway Trail follows PA Route 5 through the western and eastern 
parts of rural Erie County. In the centrally located urban area, going west to east the 
trail follows West Lake Road, loops around Presque Isle State Park, follows West 8th 
Street, and loops around the city of Erie. The city loop travels along the Bayfront 
Parkway and West 6th Street and segues into East Lake Road.

Some of the goals of the Seaway Trail are:

To maintain the natural resources and intrinsic qualities of the scenic routes.
To improve aesthetics along the roadway and protect historic, cultural and 
natural resources.
To improve access to recreation areas and increase economic activity as more 
residents and tourists experience the corridor.
To educate residents and visitors on the rich history and culture of the routes.

While traveling along the Seaway Trail, byway visitors will have excellent views of 
Lake Erie and Presque Isle State Park, a 3,200 acre peninsula that is a haven to 
swimmers, hikers, bikers and roller-bladers. The sunsets along the seven miles of 
beaches have been counted as some of the best around the world. Even in winter, the 
view is gorgeous, and there's plenty to do, including the Tom Ridge Environmental 
Center, which has interactive educational exhibits of the local natural environment. 
Boating and fi shing are other popular activities for byway travelers to this region. 

In downtown Erie, visitors can learn about the local history at the Erie Maritime 
Museum and the U.S. Brig Niagara with exhibits on the War of 1812 and the Battle of 
Lake Erie. Byway visitors can also stop at one of the three lighthouses in Erie for great 
views and photo opportunities. The Presque Isle Lighthouse, a 68 foot tower was 
built in 1872 on Presque Isle. The North Pier Light was built in 1858 at the entrance to 
Presque Isle Bay. Erie City's Land Lighthouse, which was recently restored was built 
in 1867 and has impressive views of the bay. Other great stops along the trail include 
amusement parks, historic districts, quaint towns and wine country.

Seaway Trail

Right, Top to Bottom:
Beach at Presque Isle; Water ride at Waldameer Amusement 
Park, Erie; Fishing at Presque Isle; Sunset at Presque Isle; 
Fall fi shing, Photo courtesy of Erie Visitors Bureau.

Below: U.S. Brig Niagara. Photo provided by Erie Area 
Convention and Visitors Bureau.

Lake Erie was the last of the Great Lakes to be 
discovered by Europeans, by Louis Joliet (a 
French expplorer)) in 16699.

Did you know?

Water-Based Economy, continued
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The Great Lakes Commission, in cooperation with its eight-member 
states and Ontario, established the Great Lakes Circle Tour for tourists 
who would like to enjoy the Great Lakes from land. The Circle Tour 
consists of 6,500 miles of roadways around all of the Great Lakes, 
showcasing the waterbodies’ natural features such as waterfalls, 
dunes and cliffs. The route, which includes 64 miles of Pennsylvania 
roads along Lake Erie, is usually the closest major road or highway to 
the water and is designated by green and white signs. The tour route 
connects points of interest—ranging from camping, boating, and hiking 
to local festivals, historic sites, and museums.

For more information on Presque Isle State Park:

DCNR’s Web site: www.dcnr.state.pa.us/stateparks
Presque Isle State Park Web site: www.presqueisle.org

For more information on things to do in Erie:
www.visiteriepa.com and www.porterie.org

For more information on the Great Lakes Circle Tour:
www.grg eat-lakes.net//tourism//circletour

Beaver dam at Preque Isle State Park. Sunset on Lake Erie.

Howard Falls is a majestic landmark in Franklin Township, Erie
County, just north of Edinboro University. Underlain by horizontal 
shale and sandstone, northwestern Pennsylvania is home to a number 
of waterfalls. It is when a piece of hard rock overlies a softer bed of 
rock that the “hanging” waterfall forms, and Howard Falls is just one 
of the examples of this landscape. Howard Falls begins about a mile 
east of a cranberry marsh southeast of Franklin center and cascades 
50 feet into a ravine leading to Elk Creek. 

The area of Howard Falls, once known as Falls Run, was inhabited 
mostly in the late 1800s when Elk Creek was bridged, allowing for 
settlers to access the area. Howard’s Quarry was built below the falls
and was a source of industry in the rural area. Many locals take pride 
in the beautiful waterfall that graces their hometown. Today, Howard 
Falls is an attraction for nature lovers who explore the trails around 
the waterfall.

Howard Falls

Located at the entrance to Presque Isle, the Tom Ridge Environmental 
Center (TREC) provides many unique experiences and learning 
opportunities centered on the ecology of Presque Isle. TREC is also 
a hub for researching various ways to preserve the fl ora, fauna and 
natural surroundings that make up Presque Isle. The center offers 
insight to the many varieties of plants and animals through different 
exhibits and experience. 

TREC offers a discovery center for the younger visitors in which hands-
on learning is offered to make learning more enjoyable. The eight 
research labs and a large aquatics lab, which features fi sh and other 
native species from Lake Erie, are utilized to support conservation 
efforts for the lake and Presque Isle. Perhaps the most eye catching 
component to the center is the 75 foot observation tower that allows 
visitors to view the lake, the lake shore, and the beaches of Presque Isle 
from a bird’s eye view. 

The Tom Ridge Environmental Center

PresPresque Isle, located just outside the 
ccity of Erie, cit Erie, is one of the most unique 
and dynaand dynamic areas dyna areas in the United States. 

peninndy peninThe sandy ppeninsula was crwas created over 
s sinceyears sinthousands of yea since the recessrecession 

glacier,e Age glacof the Wisconsin Ice Age lacier, 
It is rs ago. It is approximately 20,000 years ago is

 aided believed that constant wave action aided
sand migration along the shoreline where 
it began to accumulate and build on itself. 
As this occurred over thousands of years, 
the peninsula began to take on its familiar 
shape and became inhabited with many 
species of fl ora and fauna. 

The peninsula is a very dynamic formation, 
meaning that it is constantly changing size 
and shape with the movement of its sands. 
The formation of the peninsula also created 
and protects Presque Isle Bay. To preserve 
the peninsula, break waters have been 
installed to essentially capture the sand to 
prevent it from migrating east. 

The peninsula itself is also known as 

Presque Isle State Park and is recognized 
as a National Natural Landmark dedicated 
in November 1967 by the National Park 
Service and the Department of the 
Interior. The state park is a 3,200-acre 
natural wonder that provides activities for 
nearly everyonrly everyone.

esque Isle ofPresque Isle offerue Isle offers wonderful recreational 
unities including swimming, boating, opportunities including swimmi g, boating, i b ting

fi shing, hiking and bicycling. The area is 
also located on the Atlantic Flyway, which 
is a major path for migrating birds. Presque 
Isle’s location on the fl yway and its diverse 
habitat make it a birdwatchers haven, 
giving refuge to nearly 320 species of birds. 

With more than four million visitors a year, 
Presque Isle continues to be a popular spot 
for travelers. Visitors are also encouraged 
to visit the Tom Ridge Environmental 
Center, located at the entrance to the park; 
the Stull Interpretive Center; and the Perry 
Monument, located on the park’s south 
shore at Misery Bay. 

Presque Isle
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