Our Cumberland River Basin
Part One: from Harlan to Celina

Executive Summary
This is the ﬁrst in a series of four regionally
focused, introductory proﬁles of the Cumberland
River basin. In partnership, the Cumberland
River Compact and The Nature Conservancy
of Tennessee have developed these proﬁles to
celebrate the Cumberland basin and to encourage stakeholders across the basin to join together and develop a more comprehensive and
action-oriented State of the Basin report. Such
a report would explain in greater detail critical
issues in the Cumberland basin, identify opportunities for resource stewardship, and prioritize
shared watershed strategies. The State of the
Basin would also provide a platform for annually
updated “report cards,” which would establish
health indices, benchmarks and goals, and track
progress or decline over time.
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Join the
Cumberland River Compact
 and 
The Nature Conservancy’s
efforts to become better
stewards of our basin’s
precious water resources.

In this ﬁrst of four proﬁles, we provide an introduction to the upper region of the Cumberland basin. This region is deﬁned by four richly
biodiverse watersheds in eastern Kentucky and
Tennessee. It is home to the Cumberland River’s
origin and headwaters, major tributaries such
as the Rockcastle River and the Big South Fork,
and Lake Cumberland — the largest man-made
reservoir by volume east of the Mississippi.
Throughout the region’s history, water has been
essential to the region’s communities, economies, and ecologies, and will continue to be
essential in the years to come. The conditions
of many of the rivers and streams in this region
are pristine, and a number of waterways enjoy
special regulatory protections as “Wild Rivers” and
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Big South Fork National River and Recreation Area (Photo by Chuck Sutherland)

Our Cumberland River Basin: from Harlan to Celina
From a hollow high in eastern Kentucky, a headwater stream begins its twisting and tumbling
descent from the oldest mountains on the continent. This stream and others like it converge as
they descend, gathering volume and forming
the Clover Fork, Martin’s Fork, and Poor Fork
creeks. It is where these three forks combine
in Harlan, Kentucky that we ﬁnd the start of
the Ohio River’s longest tributary, the 694-mile
Cumberland River.
Between Harlan and Celina, Tennessee, the
Cumberland runs nearly half its entire length,
ﬂowing 310 miles. Across this distance, the
river — named in honor of Prince William, Duke
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of Cumberland — drains 6,400 square miles of
land, and gathers water from over 7,900 miles
of tributary streams and rivers. For 135 miles it
ﬂows naturally, before the river expands into Lake
Cumberland, a result of the tremendous inﬂuence of Wolf Creek Dam 100 miles downstream.
This region is a heavily forested, predominantly
Appalachian landscape. It is a place the Shawnee called home before settlers discovered the
Cumberland Gap, where the natural resources
and tremendous labor of forest workers and coal
miners fueled the industrial might of our nation,
where the Big South Fork National River and
Recreation Area and other world-class tourist

Some allege that the Cumberland River was named for Prince William, because the
river shared the Duke of Cumberland’s crooked character. (Painting by Sir Joshua
Reynolds)

destinations attract millions, and where water
has been and will continue to be essential for
all of life. Here, water carves a story through a
region rich in cultural history, breathtaking scenic
beauty, and some of the highest levels of biodiversity in North America.
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Natural Features of the Region
n
Four richly biodiverse watersheds deﬁne the
hydrology of this region: the Upper Cumberland,
Rockcastle, Big South Fork, and Lake Cumberland watersheds. Roughly 70% of the region is
forested, where the area’s many trees promote
water quality – slowing water and allowing it to
inﬁltrate and replenish groundwater reserves and
maintain base ﬂows in streams, stabilizing river
banks and steep slopes, and reducing erosion
and sedimentation of area waters.
The Appalachian Mountains are a predominant
feature of the Upper Cumberland, Rockcastle,
and Big South Fork watersheds. In the Upper
Cumberland, one ﬁnds dense forests, steep
ridges, narrow coves, and high gradient streams
and waterfalls. Rainbow darter and hogsuckers
swim amongst the fast creek riﬄes, and fourtoed salamanders burrow within the mosses of
boggy wetlands. Hemlock and magnolia trees
can be spotted along streams in coves and
bottomlands, along with rich understories of
rhododendron. Rising from the eastern corner
of the watershed, Black Mountain is the highest
mountain in Kentucky as well as the highest in
the Cumberland basin, with a 4,145-foot summit.
The Big South Fork and Rockcastle watersheds
contain a mix of mountain peaks, rolling highlands, valleys, and slow moving streams typical of
the Cumberland Plateau along with the steeper
hills and hollows, cliﬀs, and fast ﬂowing streams
of the Plateau Escarpment. Within these watersheds, laurel dace ﬁnd refuge in the slow moving
pools of headwater streams, while the lavender
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Cumberland Plateau, east of the Daniel Boone
National Forest.
Within the Lake Cumberland watershed, low to
moderate gradient streams are the norm. Along
this region’s tributaries, wide ﬂoodplains exist
in many places, and farms and pasturelands are
more prevalent here than on the higher plateaus
and mountains. Springs, rapids, and waterfalls
cascade from the many bluﬀs carved from sandstone and limestone throughout the landscape.
Endangered gray bats spend nights foraging
for insects over streams and the placid waters
of the reservoir. Spectaclecase mussels avoid
strong currents beneath the bluﬀs of river bends.
Bottomland trees are common along stream

The region includes four watersheds:
the Upper Cumberland in orange, the
Rockcastle in blue, the Big South Fork in
pink, and the Lake Cumberland in green.

banks here, and hardwood forests and cane brakes were common along
the Cumberland River before the completion of Wolf Creek Dam in
1951 created Lake Cumberland. With a capacity of 6,100,000 acre-feet,
Lake Cumberland is the largest man-made reservoir by volume east of
the Mississippi.

Paddleﬁsh are one of the largest freshwater ﬁsh in North America. The largest unoﬃcial record of the
species belongs to a 206-pound ﬁsh found in Lake Cumberland. (Photo by Todd Stailey, TN Aquarium)
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The Value of Our Water Resources
For centuries, water resources have been
immensely valuable to the people of the region.
Cumberland Falls was sacred ground to the
Shawnee, and the region as a whole was an
important hunting ground for both the Shawnee
and Cherokee. French tradesmen and explorers
made their living hunting and trapping game
along the region’s waters in the 1600s, and the
ﬁnal decades of the 19th and ﬁrst decades of
the 20th century saw a coal and timber boom
that relied heavily on the Cumberland River for
transporting goods to market. Today, roughly
400,000 people live in the region, relying on the
area’s freshwater, as do several economic engines
including the agriculture, energy production, and
tourism industries.
The region’s water resources contribute signiﬁcant value to the energy industry. Wolf Creek
Dam uses water to generate hydropower and

meet the energy needs of 375,000
people. Coal-ﬁred power plants also
make use of water, requiring great
amounts for cooling purposes. A
single plant can consume between 360
million and 4 billion gallons of water
per year depending on the operation. Coal-ﬁred John Sherman Cooper
Power Station on Lake Cumberland
was completed in 1965 and is capable
of meeting the electricity needs of
350,000 people.
Visitors from the world over are increasingly attracted to the scenic beauty and
exceptional recreational opportunities
The conclusion of the 19th century saw construction begin on a series of locks on the Cumberland that
aﬀorded by the region’s waters. The Big were designed, in part, to support the transportation needs of the region’s booming coal and timber
industries. By mid-century, the ‘Old Locks’ were destroyed to make way for the series of dams that exist
South Fork National River and Recretoday. (Photo courtesy of Nashville Public Library, Special Collections)
ation Area alone, for example, attracts
over 600,000 people and contributes
where. The region’s three reservoirs – Lake
over $10 million to local economies
Cumberland, Laurel River Lake, and Martins Fork
annually. Cumberland Falls attracts
Lake – annually provide millions of people with
over 750,000 people and Lake
a wide range of recreational opportunities from
Cumberland boasts over 1.7 million
boating, ﬁshing, swimming, and diving, to hiking,
visitors annually. The region’s 12
bird watching, camping, hunting, and picnicking.
state parks and 4 national parks and
Though no trout species are native to the region,
forests oﬀer many streamside trails,
brown, brook, and rainbow trout are all stocked
access to waterfalls, and swimming
in the cold waters discharged from Wolf Creek
holes. World-class rapids attract
Dam. Every year millions of people experience
paddlers to the Big South Fork and
the beauty and joy of area waters, building lifeRockcastle River, as well as sections
time memories with friends and family.
of the Cumberland River and elseWolf Creek Dam’s construction resulted in Lake Cumberland Reservoir, which holds enough water to cover the state of Kentucky with three inches of water.
(Photo by USACE)

Give me Shell-ter
The Cumberland basin is home to a vast
array of plant and animal species, and its
water sustains and is sustained by this great
biodiversity. The variety of life includes
everything from the Cumberland’s arching, riverbank sycamores to the endangered mussels within its waters. When
our freshwater ecosystems are diverse and
healthy, they provide a tremendous array of
benefits to our communities. They protect
us from floods, control erosion, and filter
impurities from our water. They provide us
with sources of food and medicine, as well
as inspiration and wonder. Yet, we live in a
world today where over 20% of all freshwater species are either threatened or extinct
and where we continue to lose species
at an alarming rate. Within the region, a
startling 141 different species are at risk.

Mussels, such
as the federally
endangered
spectaclecase,
ﬁlter impurities
from water as
they feed.
(Photo by USFWS;
Tamara Smith)

The 11-mile stretch of river below Cumberland Falls is one of the most popular paddling destinations in Kentucky. (Photo courtesy of
Sheltowee Trace Outﬁtters)
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Our Impacts
Our lives are enriched by the valuable uses we make of the
area’s water resources, but are the demands we are placing
on our resources sustainable? While many waterways in
the region remain healthy, past and current practices have
signiﬁcantly degraded others, compromising the ability
of both human and ecological communities to use this
essential resource in the future.
Across the region, Kentucky and Tennessee report that
over 800 miles of surveyed streams and rivers are impaired.
Impaired waters represent either a threat to people, ecologies, or both. The most common impairments are a result
of excess bacteria and sediment. In addition, Kentucky
reports that the entirety of Lake Cumberland is impaired
by methylmercury, a heavy metal pollutant that ﬁnds its
way to waters via atmospheric deposition – the transfer of
airborne pollutants from the atmosphere to land or water.

Valley ﬁlls, such as the one pictured at this surface mine, leave headwater streams buried
beneath hundreds of feet of rubble. (Photo by Lyntha Scott Eiler courtesy of Coal River
Folklife Collection; AFC 1999/008; American
Center,
an Folklife Cente
t , Library of Congress)
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conductance
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Rockcastle

Sedimentation, nutrients, bacteria

Agriculture

Lake Cumberland

Methylmercury, sedimentation,
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Atmospheric deposition, agriculture,
petroleum/natural gas activities

Big South Fork

Sedimentation, pH, bacteria

Mining, failing septic tanks, silviculture
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Shown in red, over 800 miles of streams and rivers, as well as all of Lake Cumberland, are impaired in the region.

What Human Activities Are Having the Greatest Impact?
Kentucky and Tennessee report that the most
common sources of river and stream pollution
in the region are mining activities, failing septic
tanks, and various agricultural practices. The
source of Lake Cumberland’s methylmercury
pollution is diﬃcult to pinpoint since airborne
mercury can travel thousands of miles before falling to land or water. However, human activities
such as coal-ﬁred power plants, metals mining,
and municipal and medical-waste incineration
are known sources of airborne mercury pollution. Once mercury ﬁnds its way to water via
atmospheric deposition, it begins to accumulate
up the food chain. Predatory ﬁsh accumulate the
neurotoxin as they eat contaminated prey, and
at a certain point, the level of mercury, becomes
so high that consumption of these predatory
ﬁsh represents a threat to human health. Due to
this threat, the State of Kentucky has issued a ﬁsh
consumption advisory at Lake Cumberland for
black bass, rock bass, and crappie.
Mining practices have impaired many stream
miles in eastern portions of the region. Mountaintop mining, practiced in the area, involves
the deforestation of ridges, followed by a detonation of explosives to remove hundreds of vertical
feet of mountaintop and expose coal seams. The
blasted rock is pushed into neighboring valleys,
burying headwater streams. At cross ridge
mining sites such as Zeb Mountain in Tennessee,
blasted rock is returned to the mountaintop, but
the leaching of heavy metals, acid, and other
pollutants remains a concern.
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Failing septic systems are a leading source of
bacteria impairments in the region and also
contribute to nutrient impairments in area
waters. Well-sited and functioning septic
systems eﬀectively treat sewage and do not
pose a threat. However, without proper installation on appropriate soils and regular maintenance, systems can leak. When bacteria,
ammonia, or nutrients ﬁnd their way to surface
or groundwater resources, people who come in
contact with these waters are at risk of ear or eye
infections, or worse, a case of dysentery, hepatitis, or blue baby syndrome. Plant and animal life
are also impacted negatively by septic failures.
Algal blooms, for example, are caused by
excess nutrients and negatively impact
water quality by depleting dissolved oxygen
levels and blocking sunlight from penetrating water surfaces.
Certain agricultural management practices
are another source of degraded water quality in the Rockcastle and Lake Cumberland
watersheds. When rain falls and drains
oﬀ farms and ranches, it can collect and
transport pollutants to nearby streams and
rivers. Where overgrazing or certain plowing techniques are practiced, for example,
topsoil is lost and sediment pollution washes
into streams. Improper application of fertilizers to ﬁelds can allow excess nutrients to
ﬂow into waterways, causing stream eutrophication. Poor feeding, watering, and waste
management locations for livestock can also
allow bacteria and sediment pollution into

waterways. The impacts of these activities are
especially pronounced where streams and rivers
lack suﬃciently forested stream banks. Without
these natural
forest buﬀers,
rainfall can
quickly and
easily wash
pollutants
into nearby
waters.

Acid mine runoﬀ.
(Photo courtesy of
sludgesafetyproject.org)

Like many other aquatic species, hellbenders are sensitive to changes in water temperature
and dissolved oxygen. (Photo by John White; Herpetological Society)
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What Challenges Are on the Horizon?
The region’s water quality will face a number of
new challenges in the years to come. Devonian
shale geology extends across the region and
may be capable of producing high amounts of
natural gas. The siting of production facilities
and practices used to extract natural gas is a
growing concern in the region. Issues regarding
the chemicals used in the extraction process,
groundwater contamination, and the forest
fragmentation that infrastructure requires are all
water related concerns. Because mineral rights
are sometimes owned separately from surface
land rights, the potential for extracting
natural gas from the region’s publicly
protected lands exists, which emphasizes
the importance of good natural resource
planning for all our public lands.
Average air temperatures are measurably
increasing in the region. By 2080, the
Global Change Research Program (GCRP)
predicts that average temperatures in
the Southeast will rise between 4.5 and 9
degrees Fahrenheit. Higher ambient air
temperatures warm waters and can lower
dissolved oxygen levels, causing stress
to stream and river plants and animals.
Hotter weather also increases evapotranspiration rates and dehydrates soils.
Already, the GCRP reports, the frequency
of spring droughts in the Southeast has
increased by 12% and summer droughts
have increased by 14% since the 1970s.
An expected increase in storm intensity is
also a concern in the Appalachian areas
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Protecting Our Water Resources
Many local, state, and federal agencies work to
protect and improve water quality within the
region. There are roughly 1,400 square miles of
state parks and national parks and forests in the
area, including over 1000 square miles in the
Daniel Boone National Forest and the entirety of
the Big South Fork National River and Recreation
Area (196 square miles). Within these protected
areas, there are over 1,900 miles of streams
and rivers. Lake Cumberland is home to two
Kentucky state parks: Lake Cumberland State
Resort Park on the reservoir’s shore and General
Burnside State Park on an island in the middle of
the reservoir.
Kentucky’s Wild Rivers Program protects the
“unique scenic, ﬁsh and wildlife, botanical,
geological, cultural and recreational values of
its most pristine rivers.” Nearly 75 river miles

Cumberland Falls (Photo by Chuck Sutherland)
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of the Cumberland, Rockcastle, Big and Little
South Fork, Rock Creek, and Martin’s Fork have
been protected by the State of Kentucky. This
protection includes shorelines and adjacent
property up to 2,000 feet from riverbanks along
these important waterways. In Tennessee and
Kentucky, Outstanding National Resource Waters
are recognized for their national ecological or
recreational signiﬁcance. Both states prohibit
new discharges to these waterbodies that would
result in measurable degradation
of water quality. Within
hin
hi
the region, Tennesseee
currently recognizes
the Big South Fork
and Kentucky
recognizes Marsh
Creek, Rock Creek,
the Rockcastle,

and the Big South Fork as Outstanding National
Resource Waters.
Beyond these agencies, many nonproﬁt citizen groups, as well as private landowners and
businesses, also promote water quality. Many
landowners manage their timber and agricultural
lands in collaboration with the Natural Resources
Conservation Service. The work of NGO’s in the
region ranges from eﬀorts focused on solving the
environmental and economic problems resulting
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transport raw sewage to the
nearest stream or malfunctioning systems in the
process. Another organization, the Kentucky Waterways
tio
Alliance, works with communities
across Kentucky to advocate for better water
regulations. Since 1993, they have worked with
over 50 watershed groups across the state and
have bolstered regulatory protections for 90%
of the state’s waterways.
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Join Us!
The future of the Cumberland River basin oﬀers
countless possibilities for its residents. From
our earliest arrival, water has been our lifeline;
and it will continue to be the lifeline of future
generations. Our water nourishes and feeds us,
transports our commodities, deﬁnes our cultural
heritage, and allows us to teach our children the
joy of ﬁshing, swimming, and exploration. Our
basin is also home to some of the earth’s most
diverse communities of freshwater animals that
depend on clean water every second of every
day in order to survive.

to publish this proﬁle and to urge stakeholders
throughout the basin to help develop a comprehensive, action-oriented State of the Cumberland
Basin report. The State of the Basin will identify
and explain critical issues in the region, identify
opportunities for resource stewardship, and
prioritize shared watershed stewardship strategies. A “report card” will be included with health
indices, benchmarks and goals for these indices,
and a report of progress or decline in these
indices over time. We invite you and members of
your community to join us in this eﬀort.

Recognizing our basin’s extraordinary value, the
Cumberland River Compact and The Nature
Conservancy of Tennessee have come together

We believe this work will signiﬁcantly deepen our
understanding of the basin, from the Cumberland’s headwaters in eastern Kentucky to its

conﬂuence with the Ohio, and will allow the
many stakeholders and agencies working in the
basin to collectively make strategic decisions that
target implementation eﬀorts on those that will
have the greatest impact for the greatest good.
Working together, we can make great strides in
improving water quality. As a result, our region
will be a healthier place for our people, economy,
and environment.
Please join us in our eﬀorts to become better
stewards of the Cumberland basin. For more
information or to get involved, please contact
the Cumberland River Compact at 615-837-1151
or visit CumberlandRiverCompact.org.

&
The Cumberland River Compact and The Nature Conservancy of Tennessee thank both the Kentucky Division of Water and the Tennessee Department of Environment and
Conservation for their assistance in the completion of this document, as well as the many photographers who generously donated their work.
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