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Cherokee Reservoir provides many public and private uses for the
people of east Tennessee and for overall regional economic growth and
development. Operated primarily‘for flood control, navigation, and power
generation, Cherokee is also operated to achieve other beneficial
purposes including shoreline development, water supply, water‘quality,

recreation, aquatic and wildlife habitats, and sport fisheries.

Several water quality conditions limit certain cf those uses. Low
dissolved oxygen levels, in both the hypolimmion of the reservoir and in
releases of that water to the stream below the dam, and fluctuations in
water level in both the reservoir and tailwater are perhaps the most
significant conditions affecting reservoir uses including aquatic life,
waste assimilat'ion, recreation, and shoreline development. Other
conditions, mainly waste and chemical spills in the Kingsport, Tennessee,
area, occasionally affect reservoir uses for water supply and aquatic
life. Although many improvements have been made over the years in point
source pollution control upstream, similar improvements are needed in the

area of nonpoint sources.

Several agencies have a part in improving and protecting the
beneficial uses of Cherokee Reservoir including TVA, the Tennessee
Department of Health and Environment, and the Tennessee Wildlife
Resources Agency. These agencies investigate and monitor the reservoir

and attempt to mitigate those conditions impairing its uses.
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- PURPOSE AND QPERATION OF CHEROKEE DAM AND RESERVOIR

The Cherokee Dam and Reservoir project completed by TVA in 1941 is
located on the Hol-~ton River in Jefferson, Grainger, Hamblen, and Hawkins
Counties, Tennessee (see centerfold map).’ Cherokee Dam, at Holston River
mile (HRM) 52.3, impounds 54 miles of the Holston River extending
upstream to the John Sevier Fossil Plant detention dam at HRM 106.3. In
accordance with thé purposes established by the TVA Act, the project was
built and is operated primarily to control downstream flooding during the
rainy winter and spring, to aid downstream navigation during the dry
summer and fall, and--whenever it does not interfere with flood control
or navigation—--to generate eiectricity. To the extent that there is no
conflict with these congressionally mandated objectives, Cherokee Dam is
also operated to achieve other beneficial purposes including‘shoreline
development, water supply, water quality, recreation, aquatic and
wildlife habitats, sport fisheries, and other public and érivate uses for

overall regional economic growth and development.

Navigation benefits are provided to recreational boaters on the
rese;voir and to help meet commercial navigation requirements on the
Tennessee River. Commercial navigation locks are not included at
Cherokee Dam. Under normal weather conditions, streamflow to meet
navigation requirements is prdvided’for in the operation for flood
control and power generation. Under dry weather conditions, special

releases are provided for navigation.

Flood storage capacity in Cherokee Reservoir provides significant

protection for many locations downstream, especially for the area around
Chattanooga, Tennessee. Cherokee Reservoir, with a storage capacity for
flood contrnl of 1,145,900 acre-feet, is the third largest tributary

storage impoundment in the TVA system.

Hydroelectric power is generated by four turbines in Cherokee Dam
that have a total installed capacity of 135 megawatts and provide roughly
4 percent of the total hydropower capacity of the TVA system. Generation

is scheduled when seasonal, weekly, or daily power demands are the



greatest to avoid using more costly sources of power. Because seasonal
demands are greatest from June through August and Decembervthrough
February, late winter and spring flows are stored to meet peak power
demands of summer. Operations at Cherokee also help regulate inflows to
all downstream hydroelectric plants on the Tennessee River from Fort

Loudoun Dam to Kentucky Dam.

The normal annual operation cycle of Cherokee Dam and Reservoir
includes releasing water through the summer and fall to generate
hjdropower during high summer peaks and to create space for storage of
high flows common in winter. Releases vary from zero to 17,000 cubic
feet per second (cfs). In early spring, as the risk of floods lessens,
the reservoir is allowed to fill. It usually reaches its highest level
during May or eariy June. Reservoir filling may be limited for 2 weeks
during spring to aid fish spawning. Peol levels can vary by 55 feet
during the year depending on rainfall and power demande, but the water
level normally. fluctuates about 28 feet. In response to growing public
pressure, TVA is noQ considering a proposal to maintainvhigher, more
stable summer lake levels to increase recreation benefits from reservoir
operations (TVA 1990).

Special operations are performed at Cherokee Dam each year to
accommodate specific needs. For example, releases from Cherokee and
Douglas Dams are scheduled as. necessary to ensure a minimum daily average
flow of 2,000 cfs past Knoxville, Tennessee, for adequate assimilation of
treated wastewater discharges as part of the Knoxville-Knox County waste
treatment mahagement plan. PReleases are also scheduled to stabilize
reservoir levels during the spring for a 2-week period when reservoir
temperature reaches 65°F at the 5-foot depth to provide for fish
spawning. In November 1988 TVA initiated a reservoir releases
improvement demonstration to provide a minimum flow of 325 cfs for

downstream fisheries.
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DESCRIPTION OF WATERSHED AND RESERVOIR AREA

The Holston River watershed, or drainage basin, above Cherokee Dam

covers 3,429 square miles in Virginia, North Carolina, and Tennessee. It
is divided into two large subbasins: the unregulated North Fork Holston
River (NFHR) basin drains 729 square miles, mostly in Virginiaj .and the
South Fork Holston River (SFHR) basin drains over 2,048 square miles in
portions of Virginia, Tennessee, and North Carolina. Five TVA
impoundments control runoff from the SFHR basin and tend to serve as
barriers between upstream sources of pollution and downstream points of
water use: Ft,,Pat;ick Henry, Boone, Wilbur, Watauga, and South

Holston. The confluence of the NFHR and the SFHR, 90 miles upstream from

Cherokee Dam, forms the Holston River.

The basin upstream‘of Cherokee Dam and below the confluence of the
NFHR and SFHR drains 267 square miles and has one small TVA impoundment
formed by & detention dam,,khich was éonstrupted to provide cooling water
for the John Sevier Fossil Plant. The impoundment aiso serves as a
catchment basin for suspended pollutants from the NFHR and industrialized
Kingsport area. This area consists of more gently rolling hills, much of

which is used for agriculture.

Land use in the Holston River watershed consists of about 53 percent
forest land,‘AO percent agricultural land, 4 percent urban development,
and 3 percent other uses. The NFHR basin is sparsely populated mountains
with steep, forested slopes. The upper portion of the SFHR basin is
rugged, forest covered mountains, while the lower portion is more gently
rolling hills largely used as pasture for beef and dairy cattle but also
for significant urban and industrial development, especially in the
Kingsport, Bristol, and Johnson City areas. The extent of agricultural
land use when combined with topographic features has potential for
substantial nonpoint source pollution (runoff from land uses). Point

source contributions (pipe discharge from wastewater source) from the

“irdustrialized Kingsport area have had a significant impact on water

quality in Cherokee Reservoir.



Annual precipitation averages about 45 inches for the Holston
watershed, compared to the Tennessee Valley average of about 51 inches.
Annual air and surface water temperatures average about 57°F. This
level of precipitation provides adequate stream flow to support various
reservoir uses during the year; However, surface‘ruﬁoff from rainfall
also carries nonpoint source pollutants such as soil particles, minerals,
pesticides and herbicides, and plant nutrients (nitrogen and phosphorus),

which affect water quality.

Ibﬁ_ﬁgux_QQQQLXEQBQLQKQQ_BQﬁ,xxgig_éxga is paralleled by the Clinch
Mountaids‘to the northwest and the Great Smoky Mountains to the
southeast. Rock formations are sedimentary interbedded limestone and
shale with extensive folding and faulting[ This geology influences the
water chemistry of Cherokeg Reservoir. In addition, minéd zinc deposits

in the Jefferson City area have contributed heavy metals, especially zinc

and cadmium, to their receiving streams and Cherokee Reservoir.

The reservoir area is experiencing moderate growth and has a 1987
estimated population.of 148,900. Knoxville, 30 miles southwest with a
population of 173,210, is within easy access to the reservoir. The
population of an area is an importang.factor in water quality. It
determines the nature of industrial and domestic waste sources and

intensity of land use.

Shoreline development, or land use, directly affects the water
quality of Cherokee Reservoir. Cherokee Reservoir at full pool has 393
miies of shoreline. In addition, islands in. the reservoir have a
combined shoreline length of 62 miles. Shorelands range from broad, open
fields to steep, wooded bluffs. About 21 miles of privately owned
shoreline has been developed for single-family residences, mainly along
the lower end of the reservoir from the dam to Highway 25E. Light to
moderate residential development exists from Highway 25E to John Sevier
Fossil Plant. Many of the homes along the shoreline are served by
subsurface sewage disposal systems which, given the geology of the area,

may be adversely affecting water quality in localized areas.
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TVA owns about 8,070 acres of land around Cherokee Reservoir above
full pool and has flowage easement on about 2,340 écres. Flowage
easements allow TVA to flood the land to a certain elevation. Owning '
land around the reservoir allows TVA to positively influence development
on adjacent lands by controlling access to the reservoir. TVA owns
several large tracts, including a 400-acre tract along Highway 25E and a
700-acre tract along Highway 11W adjacént to Poor Valley Creek

embayment. About 4,900 acres of the TVA property is forested, and about -

- one-third of the total is in tracts smaller than 100 acres.’

One unique aspect of Cherokee Reservoif shoreline land management
involves outstanding agricultural rights. During the purchase of
property for the project in the 1940's, TVA allowed land owners of many
tract to retain the right to use areas not covered by water for
agricultural purposes so long as it did not interfere with TVA programs.
This included the pasturing of livestock and the planting, cultivation,
and harvesting of crops. These outstandings rights complicate land
ownérships, create problems with titles to the land, especially when
subdivided for residential use, and may have a bearing on water quality

issues involving animal waste getting into the reservoir.

Recreational facilities include 1 state park, 3 county parks, and

3 TVA public use areas. There are also 14 commercial docks, 27 public

boat ramps, and 829 boat slips. In 1988, these facilities provided about

1,010 campsites, 140 picnic areas, 1 beach, and 67 lodging units. In
addition, a stat; waterfowl‘refuge (John Sevier Waterfowl Refuge) is
located just above the John Sevier detention dam. The Sequoyah Council
of the Boy Scouts of America has a 900-acre camp near Morristown. Major

recreational facilities are shown on the centerfold map.

There is no industrial development on the reservoir.



RESERVOIR CHARACTERISTICS AND USES

The physical characteristics of Cherokee Reservoir are summarized

below:

Feature ' Measurement
Location, Holston River mile 52.3 to 106.3
Normal maximum surface elevation, 1,073
feet above mean sea level ‘
Surface area, acres ‘ 30,300
Volume, acre-feet 1,481,000
. Maximum depth, feet : 150
Average depth, feet 50
Length, miles ‘ ‘ 54
Shoreline length, miles 393
Normal minimum surface elevation, 1,020
feet above mean sea level ' ‘
Surface area, acres 12,300
Volume, acre-feet 419,500
Turbiné intake elevations, . 944-966
feet above mean sea level
Useful controlled storage volume, 1,145,900

acre-feet (Elevation 1075-1020)

Average hydraulic ’ 81
retention time, days :

Average monthly inflows vary from about 3,000 cfs in October to about
7,000 cfs in February. Of the total inflows, most are from the South

1

Fork Holston River.

11 (15.0%)

South Fork (65.0%) North Fork (20.0%)

Source and distribution of annual inflows’



Cherokee Reservoir has two large embayments: German Creek embayment
(about 2,700 acres), which behaves much like a separate small reservoir,

and Poor Valley Creek embayment (about SOO'acres).

Uses of Cherokee Reservoir include not. only the primary uses of

navigation, flood control, and hydroelectric generation but also such
secondary uses as shoreline'developmént, recreation, waterysupply,
habitat for aquatic life, and sport and commercial fishing. For water
quality management purposes, the State of Tennessee has classifiéd the
waters of Cherokee Reservoir for domestic water supply, industrial water’
supply, fish aﬁd aquatic life, recreation, irrigation, and livestock
watering and wildlife. These classifications determine the criteria and
standards used in regulating wastewater discharges and determining the

acceptability of water quality.

The fishery.and diverse aquatic community of Cherokee Reservoir are
the most productive of any reservoir in the TVA system. Cherokee has one
of the best black bass fisherieé in the Tennessee Valley. Some of the
important game fish are largemouth bass, smallmouth bass, bluegill, white
bass, and crappie. Catch rate for black bass is good,‘with about 118,500
caught and 12,000 harvested in 1989. Limited commercial fishing with

hoop nets, slat baskets, and trot lines harvests primarily catfish.

Although recreation is not a prihary objective of Cherokee Reservoir,
expenditures for recreation contribute significantly to the local
economy. Increasing recreational use is reflected in the approximately
2,500,000 day-visits in 1986, as compared to 2,200,000 in 1976.
Investments in recreational facilities increased from $13 million in 1976

to more than $26 million in 1988.

Cherokee Reservoir provides a water supply for the city of
‘Morristown. The city has a multilevel water supply intake located at
Holston River mile 75.3 to withdraw water from different depths based on
the quality of the water. Before construction of the multilevel intake,

Morristown experienced difficulty with.water withdrawn from the bottom of



the reservoir because of high levels of soluble iron and mangaﬁcsc that
require special treatment to prevent stains. Morristown currently '
withdraws about 4,000,N00 gallons per day . (mgd) At present, there are
no large industrial wacer supply intakes, and use for agricultural water

uge is limited and poorly documented.

The principal municipal wastewater discharges to Cherokee Reservoir
are listed below. In addition to these, the John Sevier Fossil Plant
withdraws 654 mgd of once-through cooling water from the Holston River

and discharges it back to the upper end of Cherokee Reservoir.

‘ , Average daily
Discharger Discharge location  discharge, mgd

Rogersville Sewage HRM 99.7 0.69
Treatment Plant ' ‘

Morristown Sewage HRM 75 : 3.0
Treatment Plant ‘ : ‘ ‘

Jefferson City Sewage " Mossy Creek mile 0.37

Treatment Plant e 2.5 to HRM 52.4

Several small sewage treatment plants discharges (for example,
Mooresburg Elementary School, Panther Creek State Park, etc.) are located
directly on the reservoir or on small tributaries. These facilities"
discharge a total of 0.07 mgd.’ Some discharges occur at boat docks where
moored recreational boats equipped with marine toilets discharge treated
or untreai 1 sewage directly in the reservoir. There are no pump-out

facilities on the reservoir for adequate disposal of boat wastes.

\
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_WATER QUALITY AND BIOLOGICAL CONDITIONS
Inilow character:stics and the interactions of physical, chemical,
and biological factors determine the water quality of reservoirs. TVA

and others conducted extensive investigations of Cherokee Reservoir in

‘the 1970s and varly 1980s. Those studies led to development of a

reservoir water quality management plan in 1984. The management plan,
along with a water resource issues analysis (in preparation), and recent

monitoring results form the basis for the following discussion.

Thermal stratification strongly affects water quality and biological

conditions fn many reservoirs, including Cherokee Reservoir. From late
spfing through early fall the sun warms surface waters to a greater
extent than deeper waters. Because warm water is less dense than cold
water, it remains or ”floéts” on top as a distinct surface layer that
does not mix with the colder bottom layer. This separation into two
strata or layers of different temperalure and density is thermal
stratification. A mid-temperature layer or 'thermocline' separates the
warm surface layer or "epilimnion'" from the deeper, cooler water or
"hypolimnion." Strong thermal stratification occurs in Cherokee
Reservoir during the summer. In summer, temperatures in the épilimnion
range from 72°F to 800F, wﬁilé those in the hypolimnion range from

42°F to 50°F. ~In winter, convection cooling at the surface causes - -
mixing of these 1ayers and temperatures become relatively uniform‘from

the surface to the bottom, averaging about 45°F.

During strong thermal stratification, microbial and chemical
processes in the water and bottom sediments gradually deplete dissolved
oxygen in the hypolimnion. In the upper end of the reservoir
(HRM 70-90), disscolved ovxygen decreases to near zero by late May or early
June. Because of the greater volume of the hyrolimnion and other
factors, dissolved oxygen is depleted more slowly between HRM 70 and the

dam; complete depletion generally does not occur there until late July.

Cherokee has one of the worst oxygen depletion problems in the TVA

reservoir system. Annual minimum dissolved o.ygen measurements of

11



0.1 mg/1l in hypollmnetlc releases have been recorded ovei a 20 year
period in Cherokee Reservoir with no significant detectable trends. Low
dlssolved oxygen in the hypolimnion reduces habitat for fish, contributes
to perlodlc mortallty of introduced striped bass, and adversely affects

bottom-dwelling or benthlc organisms.

Dam : (}rtatesL,Algal(R)n(entrdtunx

Epilimnion

Thermocline

Dissofved Oxygen (mg/1)
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Typicai temperature and diszolved oxygen stratification in Cherokee Reservoir

Alkalinity, hardness, and pH values in Cherokee Reservoir indicate

relatively hard, well-buffered waters. The pH value is neutral to
slightly basic (pH 7-8), except near. the surface, where pH occasionally
approaches 9.0 when photosynthesis by algae removes . carbon dioxide and
carbonate from the water, thereby reducing the level of carbonic acid and
increasing pH. A pH in the range of 6.5 to 8.5 supports a good fish
population. Total hardness caused mainly by calcium and magnesium,
derived primarily from the limestone rock that characterizes much of the

drainage basin, ranges from 110 to 140 mg/1l, which is considered

12



reiatively hard in this‘region (on a scale of 1;60, soft} 61-120,
moderately hard; 121-180, hard). Alkalinity is a measure of the
buffering capacity (ability to receive acids or bases without changing
pH) of water. Alkalinity values in Cherokee Reservoir ranged from 75 to
120 mg/l, wnich is within the typical range for surface waters

(30-500 mg/1).

Toxic substances are a concern in Cherokee Reservoir because of
mercury contamination in fish and sediments of the North Fork Holston
River and because of industrial wastewater discharges and accidental
chemical spills from the Kingsport area. Recent (1988-89) monitoring
shows a consistent pattern of detegtable levels of several heavy metals
and synthetic organic compounds in the flesh of fish from both the
‘reservoir and the Holston River upstream, but the concentrations do nct
exceed any public health criteria and are not high enough to trige an
intensive study. Concentrations of metals in reservoir waters do not
pose an immediate threat to reservoir uses. Limited sediment data
indicate mercury concentrations increase with depth, attributable to past
rileases from the Olin Chemical Plant at Saltville, Virginia, which

ce:sed operating in 1972.

Bacteriological quality of Cherokee Reservoir was assessed in 1985.

Results at 22 recreation areas indicated excellent bacteriological
quality suitable for swimming and other uses, with most values for fecal
coliform bacteria less than 10 colonies per 100 ml. Limited sampling in

1986 at five retreation areas supported earlier results.

Inflows to Cherokee Reservoir come mostly (65 percent) from the South

Fork Holston River. Historically, municipal and industrial point source
discharges (pipe discharges), especially in the Kingsport area, have
contributed substantial pollutant loads to the South Fork Holston River.
Major wastewater dischargers in the area include Tennessee Eastman
Company, Mead Paper Company, and Kingsport Municipal Wastewater Treatment
Plant. Holston Army Ammunition Plant, formerly a point source discharger
during the Vietnam War, was closed during the early 1970s. This closure,

coupled with improved wastewater treatment of other discharges, has

13
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. significantly reduced pollutant loadings 6ver the last 20 years.

However, occasional spills of industrial chemicals and wastes remain a
concern. The Holston River aBove Cherokee Reservoir has experienced
several spills of industrial chemicals and wastes, which have killed fish
" and interfered with recreational use and water supply. The frequency of
these spills indicates the need for increased emphasis on spill

prevention and control.

Nonpoint source loading can contribute significant pollutant loads.
Runoff from agricultural land, livestock operations, construction, and
mining operations are examples of nonpoint sources of pollution. Failing
septic tanks and commercial and residential development can also
contribute significant pollutant loadiﬁgs. Sufficient daté are not
available to define water quality impacts created by ““n~se nonpoint
sources in the Cherokee Reservoir area. In addition, decaying weed
fragments carried into the reservoir from extensive aquatic weed
infestations upstream from the headwaters of Cherokee Reservoir to
Kingsport, Tennessee, contribute to oxygen depletion during thermal
stratification.

Nutri~nts (nitrogen and phosphorus) are important to the biological
product.vity of reservoirs. When nutrient loads are gxcessive, they may
produce undesirable conditions including sometimes reddcing the aesthetic
value and causing economic losses to resort areas because of
unsightliness, smell, and fouling of beaches. Nutrient loads from point
and nonpoint sources affect the water quality and biological conditions
of Cherokee Reservoir. Nonpoint sources have been estimated to
contribute as much as 75 percent of the nitrogen and 43 percent of the
phosphorous to Cherokee Reservoir. The average nitrogen concentration in
the inflow to Cherokee Reservoir is 0.70 mg/l, which is comparable to
that in other TVA reservoirs. However, the average phosphorus
concentration of 0.14 mg/l is significantly higher than that for most
resefvoirs (0.04 mg/l). Under favorable conditions of temperature and
light, nitrogen and phosphorus have stimulated luxuriant "blooms' of
plankton and caused shifts in the algal community to less desirable

species.
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Trophic status as measured by primary or algal productivity ranges
from low (oligotrophy) in the downstream end near the dam to excessive
(eutrophy) at the upstream end. Cherokee Reservoir has been ranked as
the third most productive or‘eutrophic tributary reservoir in the TVA
system behind Boone and Douglas Reservoirs. This ranking was based
primarily on the substantial nitrogen, phosphorus, and chlorophyll levels

existing in the reservoir.

Three overlapping zones of productivity have been observed in
Cherokee Reservoir: (1) headwater to HRM 70, (2) HRM 70 to 60, and
(3) HRM 60 to dam. The upper end of Cherokee Reservoir was considered to
be highly eutrophic and the lower end meso- to oligotrophic. The
increased biological productivity in the upper end of the reservoir is
resbonsible for the enhanced fish production observed in Cherokee
Reservoir. Because of low productivity, any new water supplies in
Cherokee.Reéervoir sﬁould be located in the lower end.

Algae typically have three seasonal peaks. A spring maximum is
composed of centric diatoms, cryptomonads, and green flagellates. This
‘gives way to a community dominated by filamentous blue-green algae in
summer and early fall. The low winter standing crop consists primarily
of diatoms.‘ Many of the summer blue-greens are nitrogen-fixing algae
that can convert gaseous nitrogen into a usable nutrient, giving them a
competitive advantage during periods when dissolved inorganic nitrogen
concentrations in the epilimnion are low. In many regservoirs éither
nitrogen or phosphorus will be the limiting factor in algal growth, but
no single nutrient consistently limits algal growth in Cherokee

Reservoir.

Zooplankton, supported by the availability of an abundant food supply
of algae, are also abundant. More than 100 dif.erent species of
zooplankton have been observed in Cherokese Reservoir. These are
predominantly rotifers, cladocerans, and copepods, in that order of

abundance.

17



Turbidity, suspended solids, and clarity vary widely in response to
rainfall, runoff, and reservoir productivity.‘ Turbidity, especially when
caused by clay and silt particles, 1s important in determining light
penetration or zone of productivity within the reservoir. When turbidity
reSults from algal concentration, it becomes a measurement of
productivity. Water clarity, as measured by Secchi depth, is generally
1 to 2 meters, reflecting the eutrophic status of Cherokee Reservoir and
adjacent land use. In the upper end of the reservoir, clarity is
seasonally limited by susbended‘inorganic material such as silt, as well

as by algae. In the lower end, the main factor limiting clarity is algae.

hgmﬁgughigwgommunigx (bottom-dwelling organisms) has not been

adequately surveyed. Cursory examinations in the upper end of the
reservoir indicate a scarcity of organisms. Historically, the Holston
River supported a diverse and abundant mussel community. Now mussel
populations in the reservoir are very limited, except for an abundant

population of the Asiatic clam (Corbicula fluminea). Low dissolved

oxygen, sedimentation, occasional chemical spills, and the change in
habitat from a river to a lake environment are the probable factors

contributing to the present status of the benthic community.

The

fish community in Cherokee Reservoir includes 66 species of
fishes and two hybrids (striped bass/white bass and walleye/sauger, or
saugeye). The average biomass (pounds per acre) of all species of fish
combined over the past 50 years is greater in Cherokee than in 20 other
reservoirs within the Tennessee Valley and Cumberland River drainage (see
following table). A large forage base of gi;zard and threadfin shad is
available as food for predatory fish, Four céves sampled in 1989 yielded
an average of 464 pounds of fish per acre (13,550 fish per acre). Game
fish (principally bluegill and warmouth, largemouth and smallmouth bass,
and white and black crappie) totaled 167 pounds per acre (5,619 fish per
acre). Rough fish (mostly channel catfish, carp, carpsuckers, and drum)
“totaled 196 pounds per acre (155 fish per acre). Forage fish (largely
gizzard and threadfin shad) totaled 100 pounds per acre (7,776 fish per

acre).

18



Number of

Reservoir Inclusive dates samples
Cherokee 1949 1989 106
Wheeler 1949 1989 96
0ld Hickory 1957 1980 30
Barkley 1974 1983 100
Pickwick 1949 1987 67
Boone 1953 1983 31
Wilson 1949 1983 29
Kentucky 1949 1982 105
Melton Hill 1964 1982 45
Cuntersville 1949 1988 93
South Holston 1951 1985 45
Ft. Loudoun 1949 - 1984 33
Chickamauga 1947 - 1989 129
Watts Bar 1949 — 1986 73
Douglas 1949 - 1983 37
Nickajack 1972 1981 22
Norris 1949 1989 101
Ft. Pat. Henry 1954 1985 8
Watauga 1949 - 1984 38
Fontana 1949 1984 22
Chatuge 1953 1980 18

Rough Forage

Total

113
205
200
182
115
~ 58
132
112
152
82
62
79
78
115
103
41
27
69
38
30
9

607

361

302
307
217
245

149

156
126
141
161
157
137
89
53
88

108

57
57
32
7

789
676
552
540
386
354
334
301
298
291
281
279
263
232
203
220
166
145
139

97

58

' Comparison of biomass (pounds per acre) of game, rough, and forage fish
in Cherokee Reservoir with 20 other reservoirs in the Tennessee and

Cumberland River drainage basins.

.amples taken between 1949 and 1989.

Cherokee.

Game (8.7%)

Rough (14.3%) £

Forage (76.9%)

(a)

Rough (42.3%) ,

Data are based on all cove rotenone

Boldface values are greater than

Forage (21,7%)

Game (36.0%)

Mean distribution of fish biomass (pounds per acre) among major
groups in Cherokee Reservoir based on (a) 106 cove rotenone samples
taken between 1949 and 1989 and (b) 4 cove samples taken in 1989.
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Important game species are monitored annually by the Tennessee
Wildlife Resources Agency (TWRA) to assess the status of the fisbery and
provide a basis for management decisions. Management stfategiﬂs include
priharily stocking and‘imposing size limits. TFollowing is a .ummary of

findings based on the 1989 monitoring program (Peterson and Lane, 1990).

The largemouth bass population is excellent at this time, evidenced
by a good spawn in 1989 and a large number of 10 to 12-inch fish that
will be coﬁtributing to the creel in 1990-1991. Based on creel results
an estimated 118,448 largemouth bass were caught in 1989, of which
11,826 were harvested or not released. Creeled fish averaged 16 inches
and 2.18 pounds. There is, currently, a 15-inch size limit on the black
basses. Spring and autumn fish health assessment surveys ccnducted by
TVA in 1989 .indicated largemouth 5ass in Cherokee Reservoir to be the

healthiest of those assessed in 16 reservoirs.

Eight percent of the black basses harvested were smallmouth bass.
Average total length was 16.5 inches and average weight was 2.28
pounds. An estimated 10,426 smallmouth bass were caught in 1989, of

which 2,800 were harvested.

Spotted bass comprized 2 percent of the black basses creeled in
1989. Spotted bass also comprized 2 percent of the standing stock of
black basses in cove rotenone data be&ween 1949 through 1989. They were
most abundant in the late 1950's through the 1970's and have declined in
abundance throughout the 1980's. | |

White and black crappie populations were very low in 1988, but a
good spawn in 1989 resulted in standing stocks greater than‘the
historical means. Cherokee ranked 10th in mean standing stock of
crappie (white and black combined) among 21 Tennessee Valley

reservoirs.

To reverse what appeared to be a declining trend a 10-inch size
limit was placed on crappie beginning in March 1989. An estimated 1,545

black crappie were caught in 1989 amounting to 14 percent of all crappie
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canght., Six hundred and seventy-six were harvested averaging 10.6
inchels in length and 0.32 pounds in weight. An estimated 9,895 white
crappie were caught, of which 6,227 were harvested. Mean length of
harvested white crappie was 11.2 inches and mean weight was 0.78
pounds. Although higher than in Douglas Reservoir, catch rate is below
the average of the remaining reservoirs within Tennessee. TWRA has also
prOposéd to create a crappie nursery in Poor Valleylembayment. Fishing
would be prohibited in the inundated embayment during the high water
spring and eariy summer. As the water level is lowered, crappie
produced in the embayment would be forced out into the main body of the
reservoir,'where Ehey would be addéd to the population and potential
creel.. 4 |

Bluegill and warmouth sunfish had good spawns in 1989. Estimated
number of bluegill caught in 1989 was 43,054 with 25,630 harvested.

Estimated total white bass catch was low at 772 with only 241
harvested. Standing stock estimates show a drastic decline throughout

the 1980's with no individuals appearing in the 1989 cove samples.

Striped bass, several years after first being stocked in Cherokee
Reservoir, have typically experienced a late summer die-off attributed
largely to high temperature and low dissolved oxygen conditions in the
reservoir, Most of the striped bass fishery in Cherokee Reservoir
occurs during a relatively short -time in late summer, when the fish are
concentrated in selected coves that provide suitable water quality
conditions. Estimated number caught in 1989 was 193 with 96 harvested.
Appfoximately 52,500 Maryland strain striped bass fingerlings were
stocked iu 1989. In 1990, approximately 161,000 South Carolina strain
fingerlings will be stocked.

Paddlefish, sauger, and walleye were present as reproducing
populations before and for a period after closure of Cherokee Dam.
These species are now absent in the reservoir or present in greatly
reduced numbers. Changes in their populations have been attributed in

part to construction of the John Sevier Fossil Plant detention dam,
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which is believed to have blocked access to sultable spawning habitat.
TVA has implemented a stocking program to mitigate for fish losses
attributed to this reduced spawning habitat. Paddlefish stogking,
initiated in 1985, was to be at a rate of 3,000 10-inch fish every other
year. Actual numbers‘stocked have varied because of difficulties in
obtaining them from paddlefiéh hatcheries. Assessments of stocking
 success are dubious because of the the difficulty in sampling the
population. TWRA has closed snagging fishery for paddlefish, previously

a popular method of catching them in the upper end of the reservoir.

Stocking of saugeye (walleye/sauger hybrid) resulted in a popular
fishery. These hybrids entered the creel by the second year of life and
showed excellent survival rate. ‘HOWever, production of the desired
number of hybridg was unreliable from year to year. This led to a
change to stock walleye, which could be produced with greater
reljability. A stocking program for walleye is evaluated and negotiated‘
between TVA and TWRA annually. Currently, walleye are experiencing very
«fasé growtﬁ and a high rate of survival id Cherokee Reservoir.
Two-year-old fish that were being caught in spring, 1990 were 17 to 19
inches long. Cove rotenone samples are conducted every other year (on
years when paddlefish are not stocked) to help evaluate the stocking

success for these species.

Fishermen report that walleye caught in ﬁhe upper end of the
reservoir have an Qnusual taste. The cause is unknown, although a
contributing factor may be ingestion of certain species of algae that
are abundant at times in this reach of 'the reservoir. There are no
restrictions or public health advisories in effect for consumption of

fish from Cherokee Reservoir.

Threatened or endangered species have not been identified in
Cherokee Reservoir. 1Two federally listed species reported in recent
years in the Cherokee Dam tailwater include the threatened snail darter

(Percina tanasi) and the endangered pink mucket (Lampsilis abrupta).
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Releases from Cherokee Reservolr can significantly affect downstream
water quality because of seasonally low dissolved oxygen and variable
temperature and flow. Signifiéant depletion of dissplved oxygen in the
hypolimnion of the reservoir,‘from which water is drawn for release
through hydroelectric turbines, severely limits aquatic life in the
tailwater. Dissolved oxygen levels drop below the 5 mg/1 water duality
standard for warmwater fish and aquatic life an average of about 22

weeks a year, below 3 mg/l for 12 to 15 weeks, and below 1 mg/l for 8 to

10 weeks.

Field personnel have noted the distinct‘“rotten egg' odor of
hydrogen sulfide on several occasions when working below Cherokee Dam.
Anaerobic decomposition of organic‘material in the hypolimnion of the
reservoir near the dam results in the formation of hydrogen sulfide
gas. No data are available to documen*: sulfide concentrations in
reservoir releases. However, the threshold odor concentration for

sulfide is near the toxicity level reported for fish (2 ppb).

Intermittent hydroelectric releases from Cherokee Dam reduces

- quality and availability of habitat cfeating stress for aquatic life in
the tailwaters. In November 1988 TVA initiated a reservoir releases
improvement demonstration to provide a minimum flow of 325 cfs to

enhance aquatic life in the tailwater.
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CONDITIONS AFFECTING RESERVOIR USE R

Cherokee Reservoir serves many‘uses an{ provides the reéion with ‘
many environmental and economic benefits. The water quality conditions
- of Cherokee Reservoir are guitable for all the uses presently identified
by the Tennessee Department of Health and Environment, iﬁcluding
domestic water supply, industrial watec supply, fish and aquatic life,
recreation, irrigation, and livestock watering and wildlife. However,

several conditions limit certain of those uses.

Low dissolved oxygen levels, in both the hypolimnion of the
reservoir and in releases of that water to the stream below the dam, and
fluctuations in water level in both the reservoir and tailwater are
perhaps the most significant conditions affecting the uses of Cherokee
Reservoir. These conditions occur frequently, are severe, and may

affect several reservoir uses. Other conditiqns, mainiy waste and
chemical spills, occasionally affect the uses of the reservoir.
Although many improvements ﬁave been made over the years in point. source
pollution control upstream, similar imbrovements are needed in the area
of nonpoint sources. ~A summary 6f the principal conditions impairing

the beneficial uses of Cherokee Reservoir are listed below.

Condition Use(s) affected

Waste and chemical spills . Water supply, aquatic life,
recreation
Low DO in hypolimnion Aquatic life, waste assimilation
and reservoir releases
Intermittent releases Aquatic life, waste assimilation
Pool level fluctuations | Recreatidn, shoreline development,

aesthetics, aquatic life

Algal blooms Aesthetics, aquatic life,
recreation
Barrier to spawning (John Sevier Fishery

Fossil Plant detention dam)
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SELECTED RESERVOIR MANAGEMENT AGENCIES

Several agencies have a part in improving and protecting the health and
integrity of Cherokee Reservoir. These agencies investigate and monitor the
reservoir and attempt to mitigate those conditions impairing its uses. A
number of those agencies are listed below. They provide information and

assistance geared to the varying needs of the region they serve.

The Tenncssee Department of Health and Environment is the primary
environmentél rerulatory agency in Tennessee. 1t determines water use
classifications, c.ii:ria, and standards and issues permits for wastewater
discharges. It also regulates water supplies, solid and hazardous waste, and
air quality. The basin office in Knoxville, Tennessee, has primary

responsibility for Cherokee Reservoir area.

Tennessee Departmeat of Health
and Environment
2700 Middlebrook Pike
Knoxville, Tennessee 37921
Phone: (615) 594-6444 or 594-6035

Tlie Tennessee Valley Authority Water Resources Division manages the daily

operations of Cherokee Reservoir, conducts water quality and aquatic resource
monitoring and assessment programs, and develops plans for the protecting and
enhancing water resources. The Land Resources Division manages TVA lands and

recreation sites along the reservoir and develops reservoir land-use plans.

Tennessee Valley Authority Tennessee Valley Authority
Water Resources Division Eastern Land Resources
Evans Building District Office

Room 1W 141A 2611 Andrew Johnson Highway
Knoxville, Tennessee 37902-1499 Morristown, Tennessee 37814
Phone: (615) 632-6770 Phone: (615) 587-5600

The Tennessee Wildlife Resource

Agency is the fisheries management agency

for Tennessee. It is responsible for fish and game regulations, fish
stocking, boating regulations, and boat launching ramps. The regional office

in Talbott, Ternessee, has responsibility for Cherokee Reservoir.

Tennessee Wildlife Resources Agency
6032 West Andrew Johnson Highway
Talbott, Tennessee 37877

Phone: (615) 587-7037
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The U.S. Department of Agriculture is responsible for soil
conservation activities on farms. Various district conservationists
located in county offices have responsiblility for the Cherokee Reservoir

area.

he U.S. Environmental Protection Agency is responsible for the

implementation of the Clean Water Act and oversees federally mandated
"programs managed by the states. The Region IV office in Atlanta,
Georgia, is responsible for the Cherokee Reservoir area and all of the

southeastern United States.

U.§. Environmental Protection Agency
345 Courtland Street, NE

Atlanta, Georgia 30365

Phone: (404) 347-5242

The U.S. Fish_gnd Wildlife Service is responsible for ensuring the
protection of fish and wildlife and their habitats during federélly
Sponsored or permitted development activities and has responsibility for
the identification of threatened and endangered species. The regional
office in Cookeville, Tennessee is responsible for the Cherokee Reservoir

area.

U.S. Fish and Wildlife Service
P.0. Box 845
" Cookeville, Tennessee 38503
, Phone: (615) 528-6481
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