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ABSTRACT

DAHLMAN, R. C., J. T. KITCHINGS, and J. W. ELWOOD (eds). 1976. Land and
water resources for environmental research on the Oak Ridge
Reservation. ORNL/TM-5352. 0Oak Ridge National Laboratory,

Oak Ridge, Tennessee. pp.

Resources for environmental research on the Oak Ridge Reservation
are analogous to the highly complex, physical and engineering facilities
of the Oak Ridge National Laboratory. Consequently, land and water
resources have been committed to comprehensive research for the purpose
of providing relevant, scientific insights on environmental problems
associated with ERDA's programs. Diverse aquatic, terrestrial,
and agricultural ecosystems are designated for short- and long-term
research related to environmental impacts or benefits of different energy
technologies. Examples of ecosystems employed in this research include
hardwood and pine forests, grassland and pastures, free-flowing streams
and impounded reservoirs, field plots, contaminated environment natural
areas, an array of animal habitats, and calibrated watersheds. Some of
the characteristic biota of habitat and ecosystems are described in the
document, Documentation and planning for use of these lands, waters,
and biotic resources also respond to the broad issue of appropriate usage
-of Federal lands.
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NEED AND PURPOSE FOR DOCUMENTING LAND AND WATER RESOURCES
FOR ENVIRONMENTAL RESEARCH!

A comprehensive description of land and water resources at Oak Ridge
is developed because the availability and use of these resources for envi-
ronmental assessment research is essential if the Energy Research and
Development Administration (ERDA) is to achieve its goals of energy inde-
pendence for the nation while exerting minimal impact on the environment.
One goal of the National Plan for Energy Research and Development is to
provide an examination of potential environmental consequences for each
energy technology developed. Potential impacts can be examined from con-
current environmental research in representative environments such as
those afforded by the Oak Ridge Reservation.

Factors considered in documenting land and water resources include:

(1) guarantees for long-term human health and safety within the
boundaries of the reservation,

(2) the maintenance of long-term environmental quality in eco-
systems in proximity to developing energy technology,

(3) assuring the integrity of field facilities for conducting
environmental research on the Reservation,

(4) the development of ecological information for establishing
availability, needs, and priorities of land use under com-
peting demands by environmental, urban, agricultural, silvi-
cultural, and industrial sectors,

(5) education and training of environmental scientists.

Information devcloped in this report provided input to ERDA's Land Use
Plan for the Oak Ridge Reservation,? Documentation of land and water
resources responds to the broad issue of appropriate usage of Federal
lands and to the long-term need for responsible policy and planning as
expressed by the President's Council on Environmental Quality (CEQ).

"To define and achieve good use of land and water may well
be the most fundamental of all environmental objectives. In
the broadest sense, the way in which we use our land determines
the way in which our society functions. Land is the basic
source of our food, fiber, shelter, water, and oxygen. Sound
land use is fundamental to preserving stable ecosystems, to
controlling pollution, and to creating the political, social,
and economic structure of our society."

'Environmental is used comprehensively to include natural ecological rela-
tionships, abiotic characteristics of the earth's biosphere, agroecolog-
ical relationships, and social-cultural aspects.

20ak Ridge Reservation Land-Use Plan, Oak Ridge Operations Technical
Information Center, ERDA, ORO-748. 1975. )



The availability and long-term commitment of representative and
otherwise suitable land and water resources for environmental research
is essential to the effectiveness of the current ERDA research mission
at Oak Ridge. Concomitantly it is also important to recognize that ex-
panded ERDA responsibilities will produce increasing demands on land,
water, and other environmental resources of the Oak Ridge Region. Op-
portunities for advancing ERDA's programmatic research are exceptional
at Oak Ridge because of the availability of the existing environmental
resources and facilities of the Oak Ridge Environmental Research Park.
Important examples are:

(1) terrestrial ecological research sites and facilities,

(2) aquatic research sites and facilities,

(3) forest and wildlife management,

(4) agricultural activities and comparative animal research
(CARL), and

(5) new facilities for long-term research.

Some additional attributes which enhance the expanded opportunities for
assessing the potential impact of major technological actions are:

(1) ecological resource reference areas,

(2) diverse ecosystems representing biotic heterogeniety,

(3) regional ecosystem reference types, including natural and mani-
pulated areas,

(4) unique natural areas,

(5) security of land ownership,

(6) archaeological antiquities,

(7) topographic, hydrologic, and soil characteristics, and

(8) physical facilities, supporting staff, and services.

The purpose of the environmental research program on the Oak Ridge
Reservation is to provide relevant, scientific insights into envi-
ronmental problems associated with ERDA's programs. The currently
existing resources, facilities, and attributes that enable com-
prehensive environmental research are the result of prior planning
efforts. Future planning of the use of the Reservation's resources en-
sure that sufficient and appropriate areas are available for experimental
purposes consistent with immediate and future priorities and objectives
of the ERDA mission. Research resources have been identified in this
report on the basis of current research objectives, on requirements for
experimental areas based on five-year research plans, and on anticipation
of longer-term programmatic directions of environmental research, Se-
lection of alternate research sites and facilities is based on the
need for rreplication of habitat types and on required experimental
conditions consistent with short- and long-term research objectives.
Expansion of plant operations is also considered in environmental resource
planning in order to facilitate impact assessment of new technology de-
velopment consistent with the ERDA mission.

Environmental research programs are analogous to the highly complex, ex-
cellent and costly physical research and production facilities located on the



Reservation. Because of their value, land and water resources on the
Reservation retain a high priority for such uses, particularly as new
technologies are implemented on the Reservation. Land and water re-
sources offer continued technological research opportunity, yet simul-
taneous environmental surveillance of operations is required. Site
descriptions, locations, and characterizations are provided for terres-
trial, aquatic, and agricultural research facilities of the Oak Ridge
Reservation.

The Energy Research and Development Administration's Oak Ridge

Reservation currently occupies 37,000 acres (15,000 ha) adjacent to

the Cit X of Oak Ridge. This area is part of the original 92-sq-mile
(238 km*) tract purchased by the Manhattan Engineering District of the
U S. Army Corps of Engineers in 1942 for an atomic energy development
and production center., About 80% of the Oak Ridge Reservation lies
within Roane County, Tennessee, whereas the remaining segment lies to
the northeast in Anderson County, Tennessee. The eastern and southern
boundaries of the reservation are defined by the Melton Hill Reservoir
of the Clinch River. The western boundary is formed by the Clinch River
backwaters of the Watts Bar Reservoir on the Tennessee River. Blackoak
Ridge and the City of Oak Ridge provide the northern boundary.

GEOLOGY OF THE OAK RIDGE RESERVATION

Geology

The Qak R1dge Reservation is in the Tennessee section of the Ridge
and Valley prOV1nce and is underlain by consolidated marine sediments of
Paleozoic age.® The topography is characterized by subparallel northeast-
trending ridges and valleys and reflects the geologic structure of the
area, which consists of generally southeast-dipping strata. The differ-
ent lithologies of the formations result in different rates of weathering
and erosion., The more resistant ridge-producing formations are the Rome
formation, the Knox group, the Rockwood formation, and thc Fort Payne
chert. Mast of the valleys are underlain by the Conasauga group and the
Chickamauga 1imestone.

The western part of the Tennessee section of the Ridge and Valley
province is structurally characterized by major subparallel thrust faults
that trend northeast and dip southeast. Along most of these faults, the
Rome formation has been thrust over younger formations, which causes
repetition of the geologic sequence within the area. The two major faults
on the reservation are the Copper Creek fault and the White Oak Mountain
fault. The latter exhibits several subsidiary features, including branch
faults, a sync¢line, and two slices of dolomite of the Knox group. There
is no evidence of recent displacement along either of the faults.

3Summarized from W, M. McMaster, Geologic Map of the Qak Ridge Reservation,
Tennessee, ORNL/TM=-713, Oak Ridge National Laboratory, 0ak Ridge,
Tennessee, Nov. 26, 19Y63.



The Reservation is underlain by nine geologic formations ranging
in age from Cambrian to Mississippian (Map 1). The formations are of sedi-
mentary origin: Timestone, dolomite, sandstone, and shale. From oldest
to youngest, the formations are the Rome formation, the Conasauga group,
the Knox group, the Chickamauga limestone, the Reedsville shale and Maury
formation, and the Fort Payne chert.

The Rome formation is a fine-grained shaly sandstone that is gen-
erally well cemented. Its ability to hold and transmit groundwater is
due almost entirely to fractures. However, because of the composition
of the formation, the fractures have not been enlarged by solution.

The Conasauga group is primarily silty, slightly calcareous shale
interbedded with thin limestone units. The permeability seems to be
associated with changes due to weathering of the rock above and somewhat
below the water table. Where the shale is saturated, movement of ground-
water is concentrated in a zone near the water table and perhaps locally
deeper along some fractures. The fractures in the Conasauga group, and
therefore the permeability, are evenly distributed; this results in a
more uniform flow of groundwater than occurs in other formations.

The Knox group is composed largely of thick beds of dolomite and
limestone, and, where it is unweathered and undeformed, it has low porosity
and low permeability. However, where it has been fractured by folding or
faulting, its permeability has been greatly increased. In many places
these fractures have been enlarged by solution, and large openings have
been formed. Sinkholes and caverns are common. These openings give
rise locally to large springs and wells of high capacity, although there
are wells that are almost dry. The permeability and porosity of the
formation are unevenly distributed and have been localized by fracturing
and later solution by groundwater movement.

The Chickamauga limestone. is composed largely of thin beds of shaly
limestone and shale. The porosity of the formation is low; fractures
have been enlarged by solution but not, however, to the extent of the
cavernous Knox group. These fractures and solution channels form a net-
work of open channels and voids which permit the free movement of ground-
water.

Seismic Characteristics

The ERDA Oak Ridge reservation is located in Seismic Zone 2 of the
United States. The site lies in the Southern Appalachian Seismo-Tectonic
province, which is characterized by a series of northeast- to southwest-
trending folds and thrust faults. in Paleozoic rocks. The region has been
the source of continuing minor seismic activity; however, no correlation
between seismic events and known tectonic structures has been confirmed.

Forty (40) recorded earthquakes have occurred within 155 miles (250
km) of the site. The most severe local earthquake occurred northeast of
Knoxville on March 28, 1913, with an epicentral modified Mercalli intensity
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of VII (see Table 1). Moderately strong epicentral shaking (maximum in-
tensity V) also occurred from local events in 1844 and 1956. Comparable
intensities were also observed in the Knoxville-0ak Ridge area during the
1811-1812 Mississippi Valley, Missouri, earthquakes and the 1886 Charles-
ton, South Carolina, earthquake, although the epicenters of these large
earthquakes were located over 280 miles (450 kmg from Oak Ridge. The
geology and tectonic structures in both the New Madrid and Charleston
areas are completely unrelated to the structure in the Southern Appa-
lachians.

AGRICULTURE AND FOREST RESOURCES

Agricultural Productivity Potential

Suitability of land for use in forestry and agriculture is based
mainly on soil characteristics. Soils of the Reservation differ widely
in productivity. Agronomy is practiced intensively on only part of the
reservation, but a Timited number of other sites currently occupied by
forests also possess varying potential for agricultural productivity.
The potential for productivity is based on a survey of physical and
chemical characteristics of soil and on topographic and conservation
features of the landscape. The most significant characteristics consid-
ered are depth, texture, structure, organic matter, fertility, reaction,
drainage, moisture-holding capacity, erosion, stoniness, and slope. Soils
are commonly ranked into five classes with first-class soils being most
productive and fifth-class soils being least productive."

1. First-class (I) soils are very productive, easily worked, and
possess simple problems with conservation.

?. Second-class (TT) snils are moderately productive, less work-
able, with more conservation problems than for Class I.

3. Third-class (III) soils are adverse to productivity, workability,
with greater conservation problems. Intense management prac-
tices are required, and growth of field crops is impractical.

4. Fourth-class (IV) soils are not suitable for growth of crops,
but may be moderately productive for pasture.

5. Fifth-class (V) soils are not suitable for crops or pasture;
forestry is best use of the Tland.

Soil classes provide the basis for summarizing land-use potential
for agricultural purposes. The main categories of land types are:

Type 1. Land is characterized by favorable productivity, workability,
and minimum problems of conservation; land consists of soil
classes I, II, and III. Approximately 30% of the land on
the Oak Ridge Reservation qualifies as land type 1 (Map 2).

*M. E. Swann et al., Soil Survey of Roane County, Tennessee, USDA Document
Ser. 1936, No. 15 (1942).




Table 1. Predicted Site Seismic
Characteristics

Maximum earthquake

Peak acceleration, % g 15
Intensity (MM)2 VI-VIII
Richter magnitudeb 4,7

Design earthquake
Peak acceleration, % g

6
Intensity (MM)a V-
Richter magnitudebP 3

II

o<

aModified Mercalli intensity
dependent on foundation condi-
tion.

bwi11 produce accelerations near
the epicenter approximating
thuose given.
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Map 2. Land-type suitability for agriculture.



Type 2. Land is characterized by moderate productivity but possesses
unfavorable workability; frequent problems with conservation
are encountered; land consists of soil class IV. Approxi-
mately 20% of the reservation land is type 2 (Map 2?.

Type 3. Land is not suitable for agriculture; land is best suited
for forest management; land consists of soil class V.
Approximately 50% of the reservation is type 3 (Map 2).

The land-type categories identify areas on the reservation possessing
varying potential for food and fiber production. Priority consideration
is given to minimizing the future irreversible commitment of the resources
needed for food production, specifically type 1 Tand consisting of soil
classes I, II, and III.

Forestry

The vast majority of the lands of the Oak Ridge Reservation are util-
ized for forestry. The purpose of the forest management program is to
optimize yield of high quality forest products in a manner which is com-
patible with plant operations, environmental research programs, and other
aspects of the ERDA mission at Oak Ridge. Forest management also contri-
butes to the overall Oak Ridge-ERDA Program, in particular the environ-
mental research programs, specifically by providing for disease control,
prevention and suppression of wild-fire, and for disposing of timber from
construction sites and rights-of-way. Through coordination of commercial
forestry activities with environmental research programs, special ecologi-
cal conditions can be created for experimental use.

Timber sales contribute to the employment of the region through both
harvest and wood-product manufacture. It is important to recognize that
over the near-term period, all maturing trees in designated compartments
(Map 3) are committed to harvest and management for sustained yield in
order to meet contractual requirements. Compartment numbers are keyed to
the 1970-75 Forest Management Plan.® For each compartment, summary sta-
tistics (as of 1970) on forested research areas and other categories and
timber volume and composition are included.

Silvicultural Management Practices

Development of the optimum species composition for each site is the
over-all silvicultural aim of the forestry management program. To accom-
plish this objective, a combination of several silvicultural systems is

°W. G. Strock, Jr., Forest Management Plan, AEC Oak Ridge Reservation:
1970-75, USAEC Report ORNL/TM-3175, Oak Ridge National Laboratory, 1970.
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used--the choice depending on the production capabilities of the forest
site in question. The more productive sites produce mature timber earlier
and can support greater sawtimber volume than poorer sites; timber value
is generally greater on good sites; hence one can afford to invest more

on silvicultural improvement of such areas. Management practices for
typical sites found on the reservation are described as follows:

Ridges, upper slopes, south mid-slopés, and other low-
productivity sites., These areas range in oak site index®
from 40 to 60. Such sites generally occupy dry rocky or cherty
ridges, upper slopes, and mid-slopes facing south (topographic
classes 1, 2, and 3; Fig., 1 of Strock®) and small areas of
severely eroded soil. Less desirable oak species, Virginia pine
(P. virginiana Mi11) and shortleaf pine (P. echinata Mill)
usually predominate. Yellow poplar (Liriodendron tulipifeéra L.)
outgrows most oaks on the "better" poor sites but will not form
pure stands. The proportion of yellow poplar can be increased
with proper management. Virginia pine is best suited for the
poorest sites and is favored where present. On the poorest
sites the objective is simply to maintain soil cover because
timber production is economically marginal. For instance,
narrow bands of Bland soil, a highly erodable soil formed
over calcareous siltstone, run eastwest across the reservation
and are suited only for eastern red cedar (Juniperus virginiana L.)
and undesirable oaks. ‘

Sites of low productivity are primarily managed by the
single tree selection system which results in an uneven-aged
forest. The better species will be favored and selection is
aimed at improving over-all timber quality. This silvicultural
system will tend to perpetuate the shade-tolerant species of
oak and offer maximum protection to the sites through complete
canopy cover, Where pine predominates and is suited to the site,
a 40- to 50-year rotation will be established., Hardwoods in-
tended for sawlogs will require a 90- to 120-year rotation.

The upper d.b.h.” 1imit for sawtimber is 16 to 18 in. (41 to
46 cm.g on these siles and will be cut on reaching this size.

Coves, lower slopes, north slopes, and valley sites. These
generally range in oak site index from 60 to 80. Such sites
occupy coves, minor bottoms, north slopes, and many of the lower
south slopes (topographic classes 4 through 8, Fig. 1 of Strock®).
Some broad ridges with relatively deep, well-drained soil developed
from limestone parent material are included in this site class.

6Site index is a measure of the capability of land to produce timber,
It is the height in feet that trees will attain in 50 years.

"Diameter breast height; i.e., diameter of the tree trunk at 1.4 m
above ground,
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Many sites of this type can support pure stands of yellow
poplar, and on the better cove sites black walnut (Juglans nigra
L.g and northern red oak (Q. rubra L.) do well. The silviculture
practice is to increase the proportion of yellow poplar on the
more productive sites. White oak (Q. alba L.) is favored on
the midslopes and some upper north slopes.

Even-aged silviculture is used to manage the productive
sites. This method tends to increase the proportion of shade-
intolerant species such as yellow poplar. Two distinct phases
make up the rotation; reproduction-harvest and intermediate
cutting.

The reproduction cut is made the final year of the rota-
tion, usually in a mature stand, although understocked stands
or those composed of undesirable species can be cut before
maturity in order to regenerate the area with suitable growing
stock. The reproduction cut removes all mature timber and pre-
pares the area for regeneration by advanced reproduction, by
seed lying dormant on the forest floor, or by seed fall from
surrounding trees. A1l cull sawtimber or non-merchantable trees
are removed for pulpwood or deadened after the reproduction cut
to assure successful regeneration.

Intermediate thinnings and improvement cuts are made each
12 years, beginning the second management cycle after regener-
ation. Over-all timber quality is improved by removing the
poorest trees and the less desirable species. Intermediate
cuts also maintain proper spacing and stocking in the interim
between regeneration and the harvest cut. Initial thinnings
and improvement cuts will only yield pulpwood. As the trees
grow, sawtimber can also be removed, leaving the best trees
as crop trees. Reproduction is of no concern during the inter-
mediate stages of rotation. Thinning and improvement cuts
are normally terminated after the first 60 to 70 years.

The very best cove and minor bottom sites can produce 24-
to 28-in. sawtimber with a 60- to 75-year rotation. Slope sites
of intermediate productivity will produce 20- to 24-in. (51 to
61 cm.) sawtimber with a rotation of 75 to 90 years given proper
thinning and care.

Plantation Sites. Plantations of pine occur on old field
sites in the valleys and on lower slopes. The trees were
planted on a nominal 6- x 6-ft spacing and survival was gen-
erally good. The oldest of the pine plantations is now 20
years old.

A commercial thinning program was begun in 1967 on the
oldest and most heavily stocked stands. Approximately one-
half of the 1740 ha of plantations have now been thinned. An
income of $45,000 has been realized from the sale of 10,544
cords of pine pulpwood from these thinnings.
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A few stands remain unthinned as controls to be used
in making comparisons with stands of similar size and stock-
ing that were thinned. The effectiveness of the thinning pro-
gram is apparent from comparisons of some of the earlier thinned
stands with the control stands. White pine pulpwood is not used
by the local papermills; thus commercial intermediate thinnings
cannot be made on the comparativeiy small acreage planted to
this species.

Planted areas perpetually managed for pine will be operated
on an even-aged rotation of 40 years for shortleaf pine and 60
years for loblolly pine. Seed tree regeneration cuts at rotation
age will Teave 15 to 20 trees per acre to provide seed for the
next generation. After reproduction has been established, the
seed trees will be harvested. Areas where natural regeneration
is not satisfactory will be planted and acres where hardwoods
are more desirous will be converted and managed according to
silvicultural policies outlined earlier for comparable site
classes.

Special Programs

Forestry Management maintains sufficient flexibility in phasing of
near-term operations to provide special management treatments. The per-
jodic outbreaks of the southern pine beetle (Dendroctonus frontalis),
for example, have required special types of management operations during
the past several years. These operations include rapid implementation
of disease control measures (e.g., spot cutting, clearing, and slash re-
moval); salvage of merchantable, beetle-infested timber; and forest stand
regeneration. Management of forest stand regeneration takes account of
present and potential research needs for diverse habitat types and op-
timal species selection for specific site conditions. Another manage-
ment practice is the removal of cull trees, thereby improving stand
quality. Cull trees have very little, if any, value and also compete
with the better growing stock for area, moisture, and nutrients. Cull
trees not removed during a harvest cut will be killed by suitable meth-
ods. An area of approximately 1210 ha also needs adjustment in species
composition and general upgrading of timber quality.

AQUATIC ENVIRONMENTS ON AND CONTIGUOUS TO THE OAK RIDGE RESERVATION

The Oak Ridge-ERDA Reservation is in the Tower portion of the Clinch
River drainage basin which originates in southwestern Virginia and drains
an area of approximately 11,430 km.? The Clinch River bounds the Reserva-
tion on the south and west for a length of approximately 39 miles (63 km.),
extending from Clinch River Mile (CRM) 49 on Melton Hill Reservoir to CRM
10.0 just downstream from the mouth of Poplar Creek (Map 4). Surface
waters on and contiguous with the Reservation, including the Clinch River,
are important resources for research, recreation, municipal and industrial
activities in the Oak Ridge area. The primary surface waters on the
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Reservation proper are small streams which generally originate from con-
tributing springs in the limestone on the ridge slopes. Average annual
discharge rate of the small streams is less than 0.57 m?® sec-!.

The groundwater table of the reservation can be described as a sub-
dued replica of the surface topography. Thus the groundwater flows from
areas of high elevation to areas of low elevation and ultimately discharges
into surface streams. In general, this description may be extended to the
entire reservation where groundwater occurs under water table conditions
in a humid region.

Runoff Characteristics of Qak Ridge Catchment Basins

Storm runoff in the vicinity of Oak Ridge has been described for a
variety of catchment basins from 0.38 to 82 sq miles (1.0 to 212 km?) in
area.® Stream flow (Ql of Walker Branch was best described by the
relationship Q = 1.9 p® where Q has units of cubic feet per second and
P is precipitation in inches (1 to 9 in. per event). A slightly modi-
fied relationship (Q = 4.7 A%<®p2, where A is square miles) holds for
other catchments of the Oak Ridge areas. It was estimated that a
storm involving 9 in. of precipitation in 48 hr (100-year recurrence
interval) would generate 150 to 600 cfs (4200 to 1700 liters sec-!) of
discharge per square mile of catchment basin.

Water quality of surface streams on the Reservation is, in general,
of the calcium-magnesium-bicarbonate type, reflecting the 1limestone
geology of the area. Water quality and ecology of several of the streams
on the Reservation, however, have been altered as a result of industrial
and municipal effluents. The major drainage basins on and flowing through
the Oak Ridge Reservation are White Oak Creek with a drainage area of
16.9 km? (Fig. 1) and Poplar Creek with a drainage area of 352 km2,
Several smaller catchments on the Reservation with small, perennial
streams which are aquatic research sites and control areas for envi-
ronmental monitoring programs include Walker Branch (drainage area =
1 km?), McCoy Branch, Scarboro-Kerr Hollow (3 km?), and Grassy Creek
(3 km*). In addition, there are two small quarries on the Reservation
(Roger's Quarry and Lambert Quarry) that serve as experimental sites
for aquatic research.

Clinch River

The Clinch River is the major source of water for industrial (cooling
water, waste disposal, etc.), municipal (drinking water), and recreational
use in the Oak Ridge area. This river, an incised meandering type stream,
provides trellis-type drainage of the Oak Ridge area. River flow in the

8F. D. Sheppard. Storm runoff in the vicinity of Oak Ridge, Tennessee,
ORNL/TM-4662. 1974.
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39-mile (62,8 km) stretch (CRM 49 to 10.0) along the south and west bound-
aries of the ERDA reservation is regulated principally at Melton Hill Dam
(CRM 23.1). Melton Hi1l Reservoir extends approximately 43 miles (70 km)
upstream (to CRM 67), with a shoreline of 143 miles (230 km), a surface
area of 5718 acres (2315 ha), and a maximum width of 0.8 mile (1.3 km).
Flow below the Melton Hill Dam since 1963 has averaged 7800 cfs (221,000
liters sec™!). The maximum daily release was 26,900 cfs (761,000 1iters
sec™!) on March 16, 1973. Since the closure of the dam in 1963, there

has been an average of 46 days per year in which no water was released
from Melton Hill Dam.

Water flow in the Clinch River below Melton Hill Dam is affected by
the operation of Watts Bar Dam, located at TRM 529.9, 38 miles (61.1 km)
downstream from the mouth of the Clinch River. Before construction of
Melton Hi11 Dam, Watts Bar Reservoir extended upstream to CRM 28.

The Clinch River is a moderately turbid, hardwater system, but water
quality generally complies with Tennessee State water quality standards.
Sediment composition varies throughout the 39-mile stretch that bounds the
Reservation, ranging from silt-clay and fine sand to coarse sand and gravel.
With the impounding of the Clinch River at Melton Hill Dam, several embay-
ments on Melton Hill Reservoir that receive runoff from the Reservation
were formed (Fig. 2). Some of these embayments are relatively isolated
water bodies even though they are connected to Melton Hill -Reservoir.

Bearden Creek Embayment

Bearden Creek Embayment located at CRM 32, is the largest (surface
area = 47,9 ha) of the four embayments on Melton Hi11 Reservoir that bound
the Reservation (Fig, 2). This embayment receives flow from Bearden
Creek, a small stream that drains a small oak-hickory watershed on Chest-
nut Ridge. Although no environmental sampling has been conducted in this
embayment, it is expected that the water quality and biota are similar
to that in Walker Branch embayment which receives drainage from a catch-
ment with the same geology and land use.

Walker Branch Embayment

The Walker Branch Embayment has a surface area of approximately
9.6 ha and a volume of 6.5 x 10°m3®. It receives runoff from five small
intermittent streams, including the combined forks of Walker Branch
(Fig. 3). Although the embayment is turbid in certain near-shore areas
suhject to erosion and resuspension of sediment from wave action, water
transparency is relatively high in open water areas. This 1s evidenced
by the fact that the depth at which the amount of solar radiation at the
water surface is reduced to 1% has been found to exceed 5 m in open
water areas of the embayment during the summer. Primary production rates
in this embayment appear to be relatively high as indicated by chlorophyll
concentrations ranging from 5 to 7 ug liter~! in samples collected from
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0- to 6-m depth. These chlorophyll concentrations are comparable to
those in mesotrophic lakes.

A slight thermal stratification occurs in the embayment during the
summer with the top of the thermocline in August at 3-m depth and approxi-
mately 1-m thickness. The stability of the thermal stratification in this
embayment in relation to water level fluctuations and wind action is
unknown,

Sediments in the deeper areas of the embayment are dominated by
particles less than 53 um. Surface sediments consist of a flocculant
silt-clay mixture and indicate that significant scouring of surface
sediments is not occurring as a result of oscillatory water exchanges
with the main channel of Melton Hill Reservoir. The organic content of
sediments throughout the embayment is relatively uniform except at the
mouth of streams. In open water areas, the organic content averages ap-
proximately 7%, whereas at the mouth of some streams, organic content in
sediment samples exceeds 15%. This higher organic content at mouth of
inflowing streams reflects the inputs of organic leaf detritus from streams
draining the deciduous forest watersheds that surround this embayment.

The average density of benthic macro-invertebrates in Walker Branch
embayment in June was found to be approximately 200 organisms ml=!. 1In
terms of numbers, the benthos is dominated by Chironomidae followed by
Hexagenia sp. (Ephemeroptera), and Oligochaeta. The standing crop of
benthos biomass is dominated by Hexagenia sp. with a mean of 1.6 g m-2
(wet weight), followed by the Chironomidae (0.4 g m~!) and Oligochaeta
(0.04 g m-2).

McCoy Branch Embayment.

McCoy Branch embayment (18.8 ha) is formed by Melton Hill Reservoir at
CRM 37.4 (Fig. 2). McCoy embayment receives flow from McCoy Branch from
the northeast and an unnamed tributary from the northwest. McCoy embayment
runs through a gap in Haw Ridge and is separated from the reservoir proper
by a highway fillwith two 4.6 ft (1.4 m) diameter culverts. Depth in the
embayment is approximately 9.8 ft (3 m). The land surrounding McCoy em-
?ayment)is forested except for pastures in Bethel Valley to the north

Fig. 2).

McCoy Branch receives inputs from the fly-ash disposal pond on
Chestnut Ridge, and fly ash is present in the sediments of the McCoy
Branch embayment. The impact of this fly-ash drainage on the embayment
is unknown, The McCoy Branch embayment system does represent a unique
study area in which to investigate the impacts on an aquatic ecosystem
of fly ash from coal combustion. Two species of benthic invertebrates
(Hexagenia sp. and Chironomus sp.) were collected from this embayment in
October 1974, Bluegill, white crappie, and carp were the dominant fish
species collected by electrofishing.
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Scarboro embayment, formed by Melton Hill Reservoir at CRM 41.2
(Fig. 2), is about 0.6 (1 km) long, with an average width of 328 ft
(100 m). It lies roughly parallel to Haw Ridge in Bethel Valley and is
separated from the reservoir proper by a highway fill with two 4.6-ft
(1.4-m)~diam culverts. North of Haw Ridge the embayment is further di-
vided, forming east and west arms that are connected by a culvert.

The east arm of Scarboro embayment is bordered on the north by the
Comparative Animal Research Laboratory (CARL), which consists of a complex
of research and livestock-holding facilities. The slope toward this
embayment of surrounding fields of this area is less than 5%. Haw
Ridge, forested by second-growth deciduous trees, borders the south shore
of Scarboro embayment. The east arm of Scarboro embayment has a maximum
depth of 6.6 ft (2 m). Scarboro Creek flows into the east arm of
Scarboro embayment from a north-northeast direction.

The west arm of Scarboro embayment is bordered by pasture on the
north and west and by Haw Ridge on the south. Land use, slopes, water
depth, and bottom sediments.are similar to those reported for the east
arm. Kerr Hollow Branch flows into the western portion of this embayment
from a northwest direction. The agricultural runoff into this embayment
from the UT-CARL farm provides contrasting inputs which allows compara-
tive studies with other embayments in the area receiving inputs from
drainages with different land and water uses. Sediments in the Scarboro
embayment are dominated by silt-clay particle sizes.

Although only limited biological-sampling has been conducted in this
embayment, the benthic fauna appears to be typical of other embayments in
this area of Melton Hill and is dominated by species of Chironomidae and
Tubificidae. Bluegill, carp, white crappie, gizzard shad, and threadfin
shad were the dominant fish species collected. Fish collections suggest
that threadfin shad use the east amm of Scarboro embayment as a spawning
and nursery area. Macrophytes present include cattails (Typha latifolia)
and milfoil (Myriophyllum sp.).

White Oak Creek Drainage

White Oak Creek basin has an area of 6.53 square miles (16.9 km?)
(Fig. 1). The headwaters of White Oak Creek originate on the forested
slopes of Chestnut Ridge, north of ORNL. Numerous springs intersecting
with Lhe upper reaches of White Oak Creek provide a relatively steno-
thermic aquatic environment. Stream width varies from 2.0 to 4.0 ft
(0.6 to 1.2 m), and depth, from 3.9 to 9.8 in. (10 to 25 cm). Stream
bed substrate is predominantly rocks of 2.0 to 3.2 in. (5 to 8 cm)
diameter with some exposed bedrock.

Because most of the basin is underlain by the Rome formation and
Conasauga group, the base-flow discharge of White Oak Creek is low, and,
during intervals of low rainfall, no natural flow occurs. The belt of
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Knox dolomite underlying Chestnut Ridge, which forms the north-
western drainage divide of the basin, is the principal water-bearing
formation., Several springs along the base and in the Ridge valleys
are tributaries to White Oak Creek. Ninety percent of the White Oak
Creek dry-weather discharge originates as groundwater discharge from
the Knox dolomite of Chestnut Ridge, the Chickamauga limestone of
Bethel Valley, and ORNL plant effluent.

Approximately 1.55 miles (2.5 km) from the source, White Oak
Creek enters the confines of ORNL in Bethel Valley. A substantial
part of the flow in White Oak Creek is waste water from ORNL. Gravel
substrate predominates. The Me]ton Branch tributary of White Oak Creek
drains 1.48 square miles (3.83 km?) in Melton Valley and enters White
Oak Creek 1.55 miles (2.5 km) above the Clinch River (Fig. 2). Melton
Branch bottom is mainly gravel. Both streams receive liquid effluents
from ORNL operations and leachates from solid and 1iquid radioactive-
waste disposal areas in the drainage basin. Species composition of
biota in the Tower portions of both streams has been altered signifi-
cantly as a result of these effluents. Levels of constituents in the
discharge are monitored, and relationships to state and federal
standards are reported annually.?

Before converging with the Clinch River (CRM 20.8), White Oak
Creek flows into White Oak Lake, a 20-acre (8-ha) impoundment formed
in 1943. White Oak Lake serves as the final settling basin for ORNL
waste management and can be characterized as a eutrophic lake.

Bottom sediments are primarily silt and clay. Water from White Oak
Lake discharges through a weir at White Oak Dam at an average flow
rate of 15 cfs (425 1liters sec™!) 80% of the time. The creek meanders
for approximately 0.6 mile (1 km) and empties directly into the Clinch
River. Gravel and clay-mud substrates are the predom1nate bottom
material in White Oak Creek below the dam.

Poplar Creek Drainage Basin

Poplar Creek with a drainage area of 136 mi? (352 km?) is the
largest stream flowing into the Clinch River from the Oak Ridge Res-
ervation., There are three main tributaries in the Poplar Creek
drainage--the main branch of Poplar Creek, East Fork Poplar Creek,
and Bear Creek. Poplar Creek enters the Reservation north of the
Oak Ridge Gaseous Diffusion Plant (ORGDP), meanders for about 6.3 miles
(10 km) through the plant area, and enters the Clinch River at CRM 12.
East Fork Poplar Creek passes through the Reservation for about 4.5
miles (7.2 km) and enters Poplar Creek northeast of the ORGDP, Bear
Creek flows in a southwest direction from the Y-12 Plant to White
Wing Road (State Highway 95) through second-growth hardwood forests
and late-successional old fields. At White Wing Road, Bear Creek turns

®Environmental Monitoring Report, United States Energy Research and Devel-
opment Administration, Oak Ridge Facilities. UCC-ND-302, 51 pp., 1974,
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northwest for the final 2 miles (3.2 km) of the approximately 7-mile
(11.3-km) course, converging with East Fork Poplar Creek at mile 1.5.

Poplar Creek

‘ Poplar Creek flows generally southwest for 24.8 miles (40 km) from
the -Cumberland Mountain section of the Appalachian Plateau province,
through the Valley and Ridge province around Oak Ridge, to the Clinch
River (at CRM 12.0). About 65% of the total basin is wooded, and the
remainder is largely farmland. Coal mining, principally by the stripping
method, is extensive in the Cumberland Mountain part of Poplar Creek
- basin. The headwaters are adversely affected in many areas because of
acid mine drainage. Undetermined amounts of domestic sewage from several
small communities in the Upper Poplar Creek basin are discharged into the
stream. The largest development in the basin is Oliver Springs, which
has a population of about 1200.

Poplar Creek, upon entering the ERDA QOak Ridge Reservation, is char-

. acteristically turbid. The stream averages 49.2 ft (15 m) in width and

9.8 ft (3 m) in depth. Watts Bar Dam at TRM 579.9 backs up water in

" Poplar Creek to Poplar Creek Mile (PCM) 3.5. Stream substrate consists
of a mud-clay mixture. Bottom substrates vary with the fluctuations in
Watts Bar Reservoir water storage. Principal substrates are large sand-
to gravel-sized coal grains.

East Fork Poplar Creek

East Fork Poplar Creek meets Poplar Creek at mile 5.5 (Fig. 4).
Most of Poplar Creek basin is underlain by shale and sandstone of low
water-bearing capacity. Knox dolomite, which outcrops mostly in the
southeastern part of the basin, occupies only about 5% of the basin sur-
face area but is the source of all large springs in the basin. The head-
waters of East Fork Poplar Creek originate on the northwestern slopes of
Chestnut Ridge in the vicinity of the Y-12 Plant. Streamflow is con-
trolled by New Hope Pond, approximately 0.5 acre (0.2 ha), which serves
as a settling basin on the east side of the Y-12 Plant.

East Fork Poplar Creek below New Hope Pond flows northeasterly from
the Y-12 plant area for 0.3 mile (0.5 km) and is confined by 8-ft (2.4-m)
high riprapped streambanks of limestone rock. Stream substrate also
consists of Timestone rocks with some interspersed gravel. The pool
immediately downstream from the dam averages about 15 ft (4.6 m) in
width and 3 ft (0.9 m) in depth. Pools and riffles alternate, with a
maximum depth in the pools of about 2 ft (0.6 m). Stream width varies
from 10 to 15 ft (3 to 4.6 m). '

East Fork Poplar Creek, after leaving the Y-12 Plant area, flows
northwest through densely forested secondary-growth hardwoods. The pre-
dominant substrate is 1- to 4-in. (2.5- to 10.2-cm) rocks. Stream width
varies from 10 to 25 ft (3 to 7.6 m). Average stream gradient is about
21 ft mile~! (4 m km=!). At the Uak Ridge Turnpike (State Highway 95),
East Fork Poplar Creek turns southwest and passes through several large
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pastures before entering hardwood forests. The Oak Ridge sewage-treatment
- plant (west) is located on EFPCM 8.5. Substrates above the sewage-
‘treatment plant are primarily gravel.

Béar Creek

Bear Creek basin has a dra1nage area of 7.4 square miles (18.3 km?)
~ (Fig. 5). About 65% of the basin is wooded; the open land is mostly old
fields. Several small perennial springs flow into Bear Creek from the
limestone beds in the upper part of the Conasauga formation and Knox
~dolomite in Bear Creek Valley. The Rome formation occurs in the northern
part of Bear Creek Valley. Residual soils in the valley consist of silt,
sand, and coarse-textured material with small amounts of micaceous clay.

Stream habitat varies little as Bear Creek flows through Bear Creek
~ Valley. The narrow stream flows over clay and rock substrate covered by
: precipitates and a floc of aluminum hydroxide. The natural water flow
in Bear Creek is augmented by discharges of Y-12 industrial waste water
and seepages from Y-12 acid settling ponds and san1tary landfills.
Stream width from Y-12 to the mouth of Bear Creek increases from 3 to 15
ft (0.9 to 4.6 m), and depth, from 4 in. to 3 ft (0.1 to 0.9 m).

VEGETATION RESOURCES OF THE OAK RIDGE RESERVATION

The vegetation of a region frequently is used as the prime inter-
pretative measure of ecosystem and physiographic landscape units. Na-
tive plant communities often are a manifestation of combined environmental
influences; i.e., solar radiation, precipitation, geology, soils, slope,
and aspect. Plant communities also reflect management and biotic influ-
ences, Because natural ecological units of landscapes are strongly
_affected by vegetation, the character and composition of vegetation are

valuable research resources, and they determine research opportun1t1es
and management policies. :

The ecosystem approach to land management is based on natural
vegetation. Moreover, vegetation is an indicator of geologic, pedologic,
topoclimatic, and hydrologic characteristics. Regional plant communities
are important because they ameliorate air, noise, and water pollution;
they control erosion and sedimentation; and they determine the aesthetics
of the landscape. Furthermore, the distribution of plant types is a
major factor in hazard mapping (such as fire potential and radicnuclide
or pollutant distributiong and is basic to determining and managing
wildlife habitat.

A preliminary synthesis of the vegetation (colored map), includes
eight categories: Pine, Hemlock and/or White Pine, Cedar, Bottomland, Up-
land, and Northern Hardwoods, Nonforest, and Water. Although the mapping
does not provide the amount of detail that either larger scales or differing



PINE AND PINE-HARDWOOD FORESTS — THE MOST EXTEN-
SIVE TYPE ON THE RESERVATION, OCCUPYING VAST AREAS
IN ALL SECTORS, BUT PARTICULARLY ABUNDANT IN THE
NORTHWEST. NATURAL FORESTS DOMINATED BY SHORT-
LEAF (Pinus echinata) AND VIRGINIA PINE (Pinus virginiana)
ARE ASSOCIATED WITH LARGE TRACTS OF PLANTED LOB-
- LOLLY PINE (Pinus taeda), A VALUABLE TIMBER SPECIES.
THE LOBLOLLY PINE PLANTATIONS ARE MONOCULTURES,
WHILE ASSOCIATED SPECIES IN THE SUCCESSIONAL FOR-
ESTS INCLUDE OAKS (Quercus spp.), HICKORIES (Carya spp.),
AND TULIP POPLAR (Liriodendron tulipifera).

BLACKOAK

RIDGE

[__] PINE AND PINE-HARDWOOD FORESTS

[[] CEDAR, CEDAR-PINE, AND CEDAR-HARDWOOD FORESTS ‘
MELTON
HILL
DAM

[ oAK-HICKORY FORESTS

B 50TTOMLAND HARDWOOD FORESTS

NORTHERN HARDWOOD FORESTS

[ HEMLOCK-WHITE PINE-HARDWOOD FORESTS

[] GRASSLAND, DEVEGETATED AREAS, AND CULTURAL FEATURES

CEDAR, CEDAR-PINE, AND CEDAR-HARDWOOD FORESTS —
THIS TYPE IS EXTENSIVE ON THE RESERVATION, PREDOMI-
NATING IN BETHEL VALLEY AND IN SOUTHERN AREAS
ADJACENT OR CLOSE TO THE CLINCH RIVER AND MELTON
HILL RESERVOIR. WHILE NOT UNCOMMON ANYWHERE, THE
AREA OF THIS TYPE DECREASES MARKEDLY NORTH OF
BEAR CREEK ROAD. BEST DEVELOPED ON LIMESTONE (OR
DOLOMITE), THESE FORESTS APPEAR RAPIDLY FOLLOWING
DISTURBANCE, SO THE PRESENT PATTERN REFLECTS BOTH
SUBSTRATE GEOLOGY AND THE RECENT HISTORY OF
LAND-USE. THE DOMINANT SPECIES IS EASTERN RED
CEDAR (Juniperus virginiana), ASSOCIATED WITH SHORTLEAF
AND VIRGINIA PINE, TULIP POPLAR, OAKS, HICKORIES,
REDBUD (Cercis canadensis), SASSAFRAS (Sassafras albidum),
AND OTHER HARDWOODS.

OAK-HICKORY FOREST — THIS TYPE IS IMPORTANT ON THE
RESERVATION, OCCUPYING ROUGHLY 20% OF THE TOTAL
LAND AREA. LARGEST CONCENTRATIONS OCCUR ON
BLACK OAK, EAST FORK, PINE, CHESTNUT, AND COPPER
RIDGES. SCATTERED PATCHES OCCUR ALMOST THROUGH-
OUT THE RESERVATION AREA. THIS FOREST IS AN OAK-
HICKORY COMPLEX, REPRESENTATIVE OF THE TERMINAL
TYPE IN THIS REGION OF THE EASTERN UNITED STATES.
IMPORTANT SPECIES INCLUDE CHESTNUT OAK (Quercus
prinus), WHITE OAK (Q alba), BLACK OAK (Q. velutina),
NORTHERN RED OAK (Q. rubra), SCARLET OAK (Q. coccinea),
POST OAK (Q. stellata), VARIOUS HICKORIES (Carya cordi-
formis, C. glabra, C. ovata, C. tomentosa) AND ASH (Fraxinus spp.),
TULIP POPLAR, RED MAPLE (Acer rubrum), BLACK GUM (Nyssa
sylvatica), DOGWOOD (Cornus florida), BEECH (Fagus grandifolia),
AND OTHERS. A SHOWY VERNAL FLORA IS CHARACTER-
ISTIC OF THIS TYPE, AND MANY COMMON WILDFLOWERS IN
EAST TENNESSEE ARE VIRTUALLY RESTRICTED TO THESE
UPLAND OAK-HICKORY FORESTS.

BOTTOMLAND HARDWOOD FOREST — RESTRICTED TO
SMALL FLOODPLAINS ALONG CREEK BOTTOMS, THIS TYPE
IS RARE ON THE OAK RIDGE RESERVATION. SMALL AREAS
OCCUR ALONG GUM HOLLOW CREEK, BEAR CREEK, AND
GRASSY CREEK, WITH LARGER AREAS ALONG WHITE OAK
CREEK AND IN THE EAST FORK OF POPLAR CREEK DRAIN-
AGE, ALL OF THE TYPE EXISTS IN THE WESTERN TWO-
THIRDS OF THE RESERVATION. DOMINANT ARE COTTON-
WOOD (Populus deltoides), SYCAMORE (Platanus occidentalis),
AMERICAN ELM (Ulmus americana), ASH (Fraxinus spp.), WIL-
LOW (Salix spp.), SILVER MAPLE (Acer saccharinum), AND
RIVER BIRCH (Betula nigra).

] NORTHERN HARDWOOD FOREST — EXTREMELY RARE ON

THE OAK RIDGE RESERVATION, THIS FOREST TYPE OCCURS
IN SMALL AREAS ONLY ON WESTERN EXTENSIONS OF
BLACK OAK RIDGE AND COPPER RIDGE. COMPOSITION IS

| SIMILAR TO THE OAK-HICKORY FOREST, WITH ADMIX-

TURES OF SUGAR MAPLE (Acer saccharum), HEMLOCK (Tsuga

| canadensis), BASSWOOD (Tilia heterophylla), AND BUCKEYE
= (Aesculus octandra). p

HEMLOCK-WHITE PINE-HARDWOOD FOREST — THIS TYPE,
REPRESENTING A SOUTHERN APPALACHIAN EXTENSION OF
A NORTHERN (AND HIGHER ELEVATION) FOREST, IS EX-
TREMELY RESTRICTED ON THE RESERVATION. SMALL
AREAS ON PINE RIDGE, BLACK OAK RIDGE, HAW RIDGE,
AND NORTH OF MELTON HILL DAM, ALL ON THE WESTERN
HALF OF THE RESERVATION, ARE ALL THAT REMAIN.
TOTAL AREA IS ESTIMATED TO BE NO MORE THAN 40 ha(ca.
100 ACRES). DOMINANT SPECIES ARE HEMLOCK (Tsuga
canadensis) AND WHITE PINE (Pinus strobus) WITH ASSOCIATED
HARDWOODS.

[] GRASSLAND, DEVEGETATED AREAS, AND CULTURAL FEA-
TURES — THE GRASSLANDS INCLUDE NATIVE OR SEMI-
NATIVE SUCCESSIONAL AREAS THAT ARE EITHER MAIN-
TAINED (e. g. UNDER POWER TRANSMISSION LINES) OR ARE
REVERTING TO FOREST. DOMINANTS INCLUDE SPECIES OF
BLUESTEM (Andropogon spp.), FESCUE (Festuca spp.), AND
BLUEGRASS (Poa spp.). CULTIVATED GRASSLANDS ARE
LAWNS AND PASTURES IN AND AROUND THE THREE PLANT
AREAS AND ON CARL (COMPARATIVE ANIMAL RESEARCH
LABORATORY — UNIVERSITY OF TENNESSEE) LANDS AT
THE EASTERN EXTREMITY OF THE AREA. GRASSES IN-
CLUDE FESCUES, BLUEGRASS, AND ORCHARD GRASS
(Dactylis glomerata) WITH OTHER SPECIES.

DEVEGETATED AREAS ARE LARGE TRACTS OF BARE SOIL
OCCURRING ALONG THE SHORELINES OF MELTON HILL
AND WATTS BAR RESERVOIRS. THESE ARE MAINTAINED
SEASONALLY DUE TO CONTROLLED FLUCTUATIONS IN
WATER LEVELS IN THE RESERVOIRS.

CULTURAL FEATURES INCLUDE ROADS, BUILDINGS, PARK-
ING LOTS, RAILROADS, POWER LINES, CEMETERIES, AND

GENERAL VEGETATION COVER

LJ RECREATIONAL AREAS.

WATER — THIS CATEGORY INCLUDES PRIMARILY THE
CLINCH RIVER-WATTS BAR RESERVOIR-MELTON HILL RES-
ERVOIR COMPLEX, ALTHOUGH NUMEROUS CREEKS, SMALL
PONDS, AND WATER-FILLED QUARRIES ARE ALSO PRESENT
ON THE RESERVATION.
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conceptual interpretations might, it is believed that the result is a
valuable and extremely useful tool for planning and use of facilities
for programmatic research, and ancillary activities on the Oak Ridge

Reservation.

Flora of the Oak Ridge area have been inventoried according to 14
habitat and 5 1ife-form and 5 geographical locations.'® Most of the 1370
species listed occur in Anderson and Roane County portions of the reser-
vation. Major plant communities and principal dominants are described
in the following paragraphs.

Pine and Pine-Hardwood. Presently this is the most extensive
type on the reservation, occupying large areas in all sectors,
but particularly abundant in the northwest region. Natural forests
dominated by shortleaf pine (Pinus echinata) and Virginia pine
(Pinus virginiana) are associated with large tracts of planted
TobTolly pine (Pinus taeda L.), a valuable timber species. The
loblolly pine pTantations are monocultures, whereas associated
species in the successional forests include oaks (Quercus spp.),
hickories (Carya spp.), and tulip poplar (Liriodendron tulipifera).

Hemlock, White Pine and Hardwood. This type, representing
a Southern AppaTachian extension of a northern (and higher ele-
vation) forest, is extremely rare on the reservation. Small areas
on Pine Ridge, Black Oak Ridge, Haw Ridge, and north of Melton Hill
Dam, all on the western half of the reservation, are virtually all
that remain. Total area is estimated to be no more than 99 acres
(40 ha). Dominant species are hemlock (Tsuga canadensis) and
white pine (Pinus strobus).

Cedar, Cedar-Pine and Cedar-Hardwood. This type is extensive
on the reservation, predominating in Bethel Valley and in southern
areas adjacent or close to the Clinch River and Melton Hill Reser-
voir. Although not uncommon anywhere, the area of this type de-
creases markedly north of Bear Creek Road. This type is best
developed on shallow limestone (or dolomite) and appears rapidly
following disturbance. Thus the present pattern reflects both sub-
strate and the past history (recent) of land use. The dominant
species is eastern red cedar (Juniperus virginiana), associated
with shortleaf and Virginia pine, tulip poplar, oaks, hickories,
redbud (Cercis canadensis), sassafras (Sassafras albidum), and other
hardwoods.

Bottomland Hardwood. This type, restricted to small floodplains
along creek bottoms, compromises a small portion of forest communities
of the Oak Ridge Reservation. Small areas occur along Gum Hollow

10) . K. Mann and M. W. Bierner, Oak Ridge, Tennessee, Flora: Habitats
of the Vascular Plants - Revised Inventory, ORNL/TM-5056, 1975, 141 pp.
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Creek, Bear Creek, and Grassy Creek, with larger areas along White

Oak Creek and in the reservation portion of the East Fork Poplar Creek
drainage. Al1 of the type exists in the western two-thirds of the
reservation. Dominant are cottonwood (Populus deltoides), sycamore
(PTantanus occidentalis), elm (Ulmus americana), ash (Fraxinus spp.),
willow (Salix spp.), silver maple (Acer saccharinum), and river birch
(Betula nigra).

Upland Hardwood. This type is important on the reservation,
occupying roughly 20% of the total land area. Largest concentrations
occur on Black Oak, East Fork, Pine, Chestnut, and Copper ridges.
Scattered patches occur almost throughout the reservation area. This
forest is essentially an oak-hickory complex, representative of the
terminal type in this region of the eastern United States. Important
species include chestnut oak (Quercus prinus), white oak (Q. alba),
black oak (Q. velutina), northern red oak (Q. rubra), scarTet oak
(Q. coccinea), post oak (Q. stellata), various hickories (Carya spp.),
and ash (Fraxinus spp.), tulip poplar (Liriodendron tulipifera), red
maple (Acer rubrum), black gum (Nyssa sylvatica), dogwood (Cornus
florida), beech (Fagus grandifolia), and others. A showy vernal flora
1s characteristic of this type, and many common wildflowers in east
Tennessee are virtually restricted to upland hardwood forests.

Northern Hardwood. Northern hardwood forest is extremely rare
on the Oak Ridge Reservation, occurring in small areas only on Black
Oak Ridge and on Copper Ridge in the western part of the area. Com-
position is similar to the Upland Hardwood forest, with admixtures of
sugar maple (Acer saccharum), hemlock (Tsuga canadensis), basswood
(Tilia heterophylla), and buckeye (Aesculus octandra). :

Nonforest. This is a variable category that includes primarily
grasslands, devegetated areas, and cultural features. The grass-
lands are of two types. Native or semi-native successional areas

~are either maintained (e.g., under power-transmission lines) or are
reverting to forest. Dominants include species of bluestem (Andro-
pogon spp.), fescue (Festuca spp.), and bluegrass (Poa spp,). Cul-
tivated grasslands are lawns and pastures. These predominate in and
around the three plant areas (ORNL, Y-12, and ORGDP) and on CARL lands
at the eastern extremity of the reservation. Grasses include fescues,
bluegrass, and orchard grass (Dactylis glomerata) with other species.

Large tracts of bare soil occur along the shorelines of Melton Hill
and Watts Bar Reservoirs. These are maintained seasonally owing to con-
trolled fluctuation in water levels in the reservoirs.
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HABITATS OF ANIMALS OF THE OAK RIDGE RESERVATION'!

The variety of wooded and open areas, as well as extensive edge com-
munities, create habitat for numerous mammalian and avian species residing
on the Oak Ridge Reservation. Both bird and mammal fauna population den-
sities are generally correlated with vegetation cover and type.

An important factor in determining whether a given species will, in
fact, occur in a given area is the nature of the habitat in the area.
Small mammals, such as rodents, may be confined to a single habitat type,
whereas the larger sized species may range over several habitats in order
to fulfill their existence requirements. The same can be said for avian
populations. Most of the birds and mammals found on the Oak Ridge Reser-
vation have the capability of tolerating and adapting to a variety of
habitats and therefore may be found in habitats other than those which
are typical for the respective species. Habitat preference for average
conditions is designated in Table 2, and some representative animal species
of the habitat types are described below.

Hérdwood--Mixed Hardwood Habitat

Small-mammal populations in the upland forest types of the
reservation. have been sampled sporadically, usually as a part of
collection programs for laboratory experiments. Six species common
in oak-hickory, chestnut oak, and pine forest types are the white-
footed mouse, eastern chipmunk, golden mouse, short-tailed shrew,
flying squirrel, and gray squirrel.'? Both the red and the gray
fox are common predators throughout the area. Opossum, raccoon,
striped skunk, and bobcat inhabit numerous varied areas throughout
the reservation but also roam extensively through the upland forest
areas. White-tailed deer are also inhabitants of upland and bottom-
land forests.

The upland forest provides habitat for a large number of avian
species.'® The yellow-shafted flicker is found in habitats where
there are many large trees and a well-developed canopy and subcanopy.

1l1Summarized from: J. T. Kitchings and L. K. Mann, A Description of the
Terrestrial Ecology of the Oak Ridge Environmental Research Park, USAEC
Report ORNL/TM-5073. 1976

125, 1. Auerbach, et al., Ecological Sciences Divisijon Annual Progress
Report for Period Ending July 31, 1973, ORNL-4635, Oak Ridge National
Laboratory, Oak Ridge, Tennessee, 1974.

135, H. Anderson and H. H. Shugart, "Habitat Selection of Breeding Birds
in an East Tennessee Deciduous Forest," Ecology 55:828-837 (1974).



Table 2.

Typical habitat types for animals and birds of the Oak Ridge Reservation

Streams Flood-
_ and Old plain Mesic Xeric
Name Genus Species swamps field Pine forest forest forest
AVES
COMMON LOON GAVIA TIMHER X X
PODICIPITIFORYN
PIED-BILLED GREBE PODILYMBOS PODICEPS . X X
CICONIIFPORNES
GREAT BLUE HERON ARDEa HERODIAS X X
CATTLE BEGRET BUBULCUS IBIS
GREEN HERON BUTORIDES VIRESCENS X X
COMMON EGRET CASMJRODIUS ALBA X X
ANSERIFORMES
WOOD DUCK AIX SPONSA X X
PINTAIL ANAS ACUTA X X
GREEN-WING TEAL ANAS CAROLINENSIS X X
BLUE-WING TEAL ANAS DISCORS X X
MALLARD ANAS PLATYRHYRCHOS X X
BLACK DUCK ANAS RUBRIPES X X
GADWALL ANAS STREPERA X X
LESSER SCAUP AYTHLA APPINIS ) ¢ X
REDHEAD AYTHY A AMERICANA ‘X X
RING=-NECK DUCK AYTH{A COLLARIS X X
CANVASBACK AYTHY A VALIS INERIA X X
CANADA GOOSE BRANIA CANADENSIS X X
BUFFLEHEAD BUCEPBHALA ALBEOLA X X
COMMON GOLDENEYE BUCEPHALA CLANGOLA X X
HOODED MERGANSER LOPHIDYTERES CUCULLATUS X X
AMERICAN WIDGRON MARECL AMERICANA X X
COMMON MERGANSER NERGU S MERGANSER X Y
RED BREASTED MERGANSER MERGUS SERRATOR X X
RUDDY DUCK 0XYDiA JAMAICENSIS X X
FPALCONIPORMES
COOPER'S HAWK ACCIPITER COOPERIIX X X X X X X
SHARP-SHINNED HAWK ACCIPITER STRIATUS X ) 4 X X X I
RED-TAILED HAWK BUT BI JAMAICENSIS X X X X X ) 4
RED~-SHOULDERED HAWK BUTEQ LINEATUS X X X X I X
BROAD-WINGED HAWFK BUTBJ PLATYPTERUS X X
TURKEY VULTURE CATHARTES AURA X X X X X X
MARSH HAWK CIRCJYS CYANEOUS X X
BLACK VULTURE CORAS Y?S ATRATUS X X X X X X
SPARROW HAWK PALCY SPARVERIUS X X X ) 4 X X
BALD EAGLE HALIABBTUS LPUCOCEPHALUS X X X X
OSPREY PANDiICYN RALIAETOS X X X X
GALLIPORNES
RUPPED GROUSE BONA3A UMBELLUS X X X X
BOBWHITE COLINUS YIRGINIANUS X X X X
TURKEY MEL BAGRIS GALLOPAVO X X I X
LMERICAN COOT PULICA AMBRICANRA X X
COMMON GALLINULE GALLINOLA CRLOROPUS . X X
CHARADRIIFORME
SPOTTED SANDPIPER ACTIIUS MACULARIA X X
COMNMON SNIPE CAPELL2 GALLINAGO X X

(Table continues on the following page.)
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Table 2 (Continued)

Streams Flood-
and Old plain_ Mesic Xeric
Name Genus Species swamps field Pine forest forest forest
KILLDEER CHARADRIUS VOCIPEROUS X X
BLACK TERN CHLIDONIAS NIGER X X
HERRING GULL LAROS ARGENTATUS X X
RING-BILLED GOULL LARUS DBLAWARENSIS X X
ANERICAN WOODCOCK PRILJRELA NINOR X X X
COLUNBIFPORMES
ROCK DOVE COL U4 BIA LIVIA X
MOURNING DOVE ZENALDORA MACROURA X
CUCULIPORMNES
YELLOW-BILLED DOVE COCC(20S AMBRICANUS X X X
CAPRINULGIPORN
CHUCK-WILL'S-WIDOW CAPRINULGUS CAROLINENSIS X X X X
WHIP~-POOR-WILL CAPRINULGUS VOCIPEROUS X X X
COMMON NIGHTHAWK CHORDEILIS MINOR X
STRIGIPORMES
GREAT HORNED OWL BUBO VIRGINIANUS X X X
SCREECH OWL OTUS AS1IO X
PARRED ORL STRIL VARIA X X X X X
BARN OWL TYTO ALBA X X
APODIPORMES
RUBY-THROATED HUMMINGBIRD ARCHiILOCHUS COLUBRIS X
PICIPORMES
RED-BELLIED ¥OODPECKER CENTJRUS CAROLINUS X X X
YELLOW-SHAFTED PLICKER COLA2TES AURATUS X '
DOWNY ROODPECKER DENDIQCOPUS POBESCENS X
HAIRY WOODPECKER DENDZOCOPUS VILLOSUS X X X
PILEATED WOODPECKER HYLALQNUS PILEATUS X X X X
RED-HEADED WOODPECKER MEL Ad ERPES BERYTHROCEPHALUS X X X
YELLOW-BELLIED SAPSUCKER SPRYIAPICUS VARIOS X
COBACIIPORNES
BELTED KINGPISHER MEGAC ERYLE ALCYON ' X X
’ PASSERIFORNES
RED-WINGED BLACKBIRD AGELAIUS PHOENICEUS X X
BACHNMAN'S SPARROW AINO2AILA ABSTIVA X
GRASSHOPPER SPARROW AMMODBANUS SAVANNAROUN X
~CEDAR WAXWING BOMBICILLA CEDROSUN X
PURPLE PINCAH CARPUDACUS PURPUREOUS X
BROWN CREEPER CERTdIA PAMILIARIS X X X
EASTERN WOODPEWEE CONTIPUS VIRERS X I X
COMNMON CROW CORVUS BRACH YRHYNCHOS X X X X
BLUE JAY CYAROCITTA CRISTATA X X X X
BAY BREASTED WARBLER DERDIOICA CASTANEA X
CERULEAN WARBLER DENDZOQICA CERULEA X X X
MYRTLE WARBLER DENDAOICA CORONATA X X X X X
PRAIRIE WARBLER DEND3OICA DISCOLOR X X X
YELLOW-TRROATED WARBLER DENRD3QICA DOMINICA X X X -
MAGNOLIA WARBLER DENDROICA MAGROLIRA X
CHESTNUT-SIDED WARBLER DENDIOICA PENSYLVANICA X
YELLOW WARBLER DENDAOICA PETECHIA X
PINE WARBLER DENDZOICA PIRJS X X X
CATBIRD DUMATELLA CAROLINENSIS X
LEAST FPLYCATCHER EXPIDONAX MININOUS X
ACADIAN PLYCATCHER EMPIDCNAX VIRESCENS X X X
HORNED LARK ERENMIPHILA ALPESTRIS X X

et



¥00D THRUSR
YELLOW~-BREASTED CHAT
ORCHARD ORIOLE
SLATE-COLORED JINCO
LOGGER-HBAD SHRIKE
SWAINSON'S WARBLEZR

RED CROSSBILL

SONG SPARROW

MOCKING BIRD
BLACK-AND-WHITE WARBLER
BROWN-HEADED COWBIRD
GREAT CRESTED PLYCATCHER
WHISTLING SWAN
KENTUCKY WARBLEFR
PARULA WARBLER

TUPTED TITMOUSE
CAROLINA CHICKADEE
ENGLISH SPARROW
HENSLOW'S SPARROW
INDIGO BUNTING
ROSE-BREASTED GPOSBEAK
RUPOUS-SIDED TOWHEE
SCARLET TANAGER

SUNMMER TANAGER
BLUE-GRAY GNATCATCHER
PURPLE MARTIN
PROTHOROTARY WARBLER
CONMON GRACKLE
RUBY-CROUNED KINGLET
GOLDEN~-CROWNED KINGLET
CARDINAL

BANK SWALLOW

EASTERN PHOEBE
LOUISIANA WATER THRUSH
OVENBIRD

ANERICAR REDSTART
BEASTER BLUBBIRD
WAITE-BREASTED NOUTHATCH
PINE SISKIR

AMERICAN GOLDPINCH
CHIPPING SPARROW

FIELD SPARROW

ROUGH WINGED SWALLOW
PASTERN NMEADOWLAEK
STARLING

BEWICK'S WREN

CAROLINA WREN

BROWN THRASHER

HOUSE WREW

ROBIN °

BASTERN KINGBIRD
BLUB-WINGED WARBLER
YELLOW-THROATED VIREO
YELLOW THROAT

BLUE GROSBEAK

WORM BATING WARBLER
EVENING GROSBEAK

BAKN SWALLOW

HERMIT THRUSH

RYLOCICHLA
ICTE4IA
ICTEROS
JUNCS
LANIUS
LIMNOTHLYPIS
LOXIa
MELOSPIZA
NINOS
ENIOIILTA
MOLOLHRUS
NYIAZCHUS
OLOR
OPORJBNIS
PARULA
PARUS
PAROS

© PASS3R?

PASS3IHERBULUS
PASSZRINA
PHEUCTICUS
PIPILO
PIRASGA
PIRA4GA
POLIJPTILA
PROGAE
PROTUBOTARIA
QUISCALUS
REGULTS
REGULUS
RICHSCNDENA
RIPAZIA
SAYOINIS
SEIUZUS
SEIVORUS
SPTOPHAGA
SIALIA
SITTA
SPIRUS
SPINUS
SPIZ3LLA
SPIZ3LIA
STELGIJOPTERYX
STORN BZLA
STURNOS
THRYJMANES
THRYJ THORUS
TOXO03T0NA
TROGLODYTES
TURDUS
TYRANNUS
VERN.L VORA
VIRED
GROT4LYIPIS
GUIRACR
HELNITEBROS
RESP3ZRIPHONA
AIRUA DO
HYLOCICALA

MOUSTELINA
VIRENS
SPURIOS
HYENMALIS
LUDOVICIANDS
SWAINSONII
CUORVIROSTRA
MELODIA
POLYGLOTTOS
VARIA

ATER
CRINITUS
COLUMBIANUS
PORNO SUS
ANERICANA
BICOLOR
CAROLINENSIS
DONESTICUS
HENSLOWI
CYANER
LUDOVICIANUS

ERYTHROPHTHALND S

OLIVACEA
RUBRL
CAEROLEA
SUBIS
CITREA
QUISCOLA
CALENDULA
SATRAPA
CARDINALIS
RIPARIS
PHOEBE
MOTACILLA
AUROCAPILLUS
RUTICILLA
SIALIS
CAROLINENSIS
PINUS
TRISTIS
PASSERINA
PUSILLA
ROUPICOLLIS
BAGNA
VULGARUS
BEWICKII
LUDOVICI ANUS
RUPON

LEDON
NIGRATORIUS
TYRANNUS
PINUS
FLAVIPRONS
TRICHAS
CAEROLEA.
VERNIVOROS
VESPRRTINA
RUSTICA
GUTTATA

L L L L L L L] >4 >4 g ¢ e pE DG De De D4 B

S

X X
X I X
X x x
X
X x
x b4 X
x X X
X X
X X x
X x X
X X ¢
X X X
X X
x
b4 x
e X
¢ X X
X X X
X X
X X x
X X X
x x
X X X
X
X X X

(Table continues on the following page.)
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Table 2 (Continued)

Streams Flood-
and oud plain Mesic Xeric
Name Genus Species swamps field Pine forest forest forest
WHITE-BYED VIREO VIRRI GRISEUS X X X
RED-EYED VIREO VIRED OLIVACEOUS X X X
HOODED WARBLEFR WILSORIA CITRINA X X
SHITE-THROATED SPARROW ZONOIRICHIA ALBICOLLIS X
MAMMALIA
MARSUPIALIA
OPPOSSUN DIDELP?HIS YARSUPIALIS X X
INSECTIVORA
SHORT-TAILED SHREW BLARL FA BREVICAUDA X X
LgAST SHRER CRYPIOTIS PARVA X
EASTERN MOLE SCALJIEUS AQUATICUS X
SOUTHEASTERN SHREW SOREJ LONGIROSTRIS X
CHIROPTERA
BIG BROWN BAT EPTESICUS PUSCUS X X X X
SILVER HAIRED BAT LASIONYCTERIS NOCTIVAGANS X X X X
RED BAT LASIJRUS BORBALIS X X X ) ¢
HOARY BAT LASIURUS CINEREUS X X X I
KEEN'S MYOTIS MYOTLS XEENII ) 4 X X X
LITTLE BROWN BAT NYOTIS LUAPOGUS I X X X
INDIANA MYOTIS RYOTIS ) SODALIS X X X X
EVENING BAT NYCTLCEUIS HUMBRALIS X X X X
EASTERN PIPISTRELLE PIPISTRELLUS - SUBPLAVUS X X X b ¢
LAGONMORPHA:
EASTERN COTTONTAIL SYLViIIAGUS PLORIDANRDS X X X X
RODENTIA
BEAVER CASTOR CABADERNSIS X X X X
SOUTHERN PLYING SQUIRREL GLAUCONMYS VOLANS X
WOODCHUCK NARMOTA HONAX X
WOODLAND VOLE BICRGTUS PINETORUN X
HOUSE MOUSE RUS NOSCULUS X
GOLDEN NOOSE OCHROTONYS NUTTALLI X X
MUSKRAT ONDATRA ZIBETHICUS X
MARSH RICE RRT ORYZQ NYS PALUSTRIS X X
WHITE-FOOTZ2D NMOUSE PERO4YSCUS LEUCOPUS X X
NORWAY RAT RATTUS NORVEGICUS X
EASTERN HARVEST HNOUSPE REIT4RODONTONMYS HUMULIS X
GRAY SQUIRREL SCI030S CAROLINENSIS X X X
HISPED COTTON RAT SIGMJIDON HISPIDUS X X
EASTERN CHIPMUNK TANI4S STRIATOS X X
CARNIVORA
BOBCAT LINX RUPUS X X X X X
STRIPED SKUNK SEPRITIS MEPHITIS X
LONG-TAILED WEASEL HUST3ILA ZRENATA X X X
MINK MUST3LA VISON X
RACCOON PROCKON "LOTOR X X X X X
GRAY POX UROC{ON CINEREOARGENTEUS X X X X X
RED POX VULP3S PULVA X X X X X
ARTIODACTYLA
WHITE TAILED DEER ODOCIILEUS VIGINIANUS X X X X X

N=212

12



Pine

35

The red-bellied woodpecker is commonly found in the forest. The
hairy woodpecker shows a preference for habitats with a large num-
ber of tall trees. The downy woodpecker selects areas that have
more than the average number of saplings. The crow, although not
found in large numbers, uses the deciduous forest as part of its
search area.

Birds typically select habitats on the basis of structure and
food resources. The blue jay selects areas with a dense understory
and a well-developed canopy. The Kentucky warbler is somewhat more
specialized and selects areas which have a more open overstory and
which generally have smaller understory plants. The pine warbler
selects areas with an open overstory compromised of trees with larger
than average canopy and with smaller than average trees in the low-
est canopy layers. The yellow-breasted chat is found on areas with
dense overstory vegetation and an open subcanopy layer and where
understory plants are smaller than average. The ovenbird is found
in habitats that exhibit an open tree canopy and a dense understory.

The Carolina chickadee and the tufted titmouse are considerably
less selective of habitats. The scarlet tanager is distributed on
sites with dense canopies. When the two tanager spéecies are compared,
the scarlet tanager is distributed according to canopy, and the sum-
mer tanager is distributed according to understory vegetation density.

A large number of raptorial birds use the woodlands on the re-

servation for nesting and hunting. The red-shoulder hawk and the
red-tailed and broad-winged hawks are common throughout the area.

Plantation Habitat

Animal populations of the pine communities of the reservation,
particularly the plantations, have not been sampled as extensively
as .those of the hardwood or grassland areas. A recent survey of
the small-mammal inhabitants of a pine stand and an associated trans-
mission line corridor indicates that only three species use the pine
habitat to any great extent, the white-footed mouse, golden mouse,
and short-tail shrew. Additional species were present (pine mouse,
cotton rat, and harvest mouse), but their presence appeared to be a
function of the edge community created by a transmission-line cor-
ridor. Large mammals, gray squirrels, opossum, deer, and predators
probably feed and take shelter in this type of habitat,

Avian species had a low preference for the pure pine areas bor-
dering the transmission-line corridor. The pine warbler (Dendroica
pinus) and the white-throated sparrow (Zonotrichia albicollis) were
very common, but few other species were heard or seen during the
early morning surveys.
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01d-Field and Grassland Habitat

Mammalian species inhabiting old-field or disturbed areas are
quite similar, whether the vegetative cover is early grass-forb or
the later tree seedling-woody shrub successional stages. The small-
mammal community structures indicative of these habitats were deter-
mined for a 0.4-acre (1-ha) area in the vicinity of the Oak Ridge
Gaseous Diffusion Plant. Small mammals trapped from this habitat
type are cotton rats, white-footed mice, golden mice, rice rats,
short-tailed shrews, and eastern harvest mice. Early grassland
stages of old-field areas are used by some game birds, such as quail,
for courtship displays and breeding purposes. Raptorial species gen-
erally use the old-field areas for hunting purposes.

Selection by bird species for old-field and grassland habitat
is similar to that observed on many of the transmission-line corri-
dors, particularly when the corridor runs through another habitat
type. Sparrows, towhees, blue grosbeaks, and other field species
tend to associate with vegetation within the corridor.

Unique or Endangered Vertebrate Species

Two species considered endangered by the U. S. Department of the
Interior have been observed on or around the reservation. The south-
ern bald eagle (Haliaeetus 1. leucocephalus) has been sighted numerous
times, most recently along both MeTton HiTl Lake (June 1974) and Watts

~ Bar Lake (May 1974). It nests in large trees along waterways, but no
nest has been observed, and its status on the reservation is unknown.
An American osprey (Pandion haliaetus) (status undetermined) was sighted
along the Clinch River in May 1974. At the time it was catching fish
and carrying its prey to the bank opposite the reservation boundary.
Its status on the reservation is also unknown.

AQUATIC BIOTA OF THE OAK RIDGE RESERVATION

As previously described, acquatic environs on and contiguous with
the Qak Ridge Reservation include the Clinch River, several small spring-
fed streams, and two large streams with drainage basin areas greater
than 20 km?. A listing of about 575 species found in aquatic environments
on the Reservation has been compiled from environmental monitoring
programs,'* from surveys by various federal (TVA, the AEC, ERDA, and NRC)
and state agencies,!® and from biotic inventories related to research
projects (Table 3).

1%*Energy Research and Development Administration. 1975. Preliminary
Draft Environmental Analysis, Oak Ridge Operations, Volume VI,

15pproject Management Corporation. 1975. Environmental Report--Clinch
River Breeder Reactor Plant, Volumes I and II. Nuclear Regulatory
Commission Docket No. 50-537.
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Rotifera (and other invertetbr ates)

Asplanchia aacrpha
A. periodonta
Asplanchnopus sp.
Brachionus angularis
B. bidentatae
bydapestinensis
calyciflorus
caydatus
hayanaesis
gyadridentata
ureolaris
Cephalodella sp.
Codonella cratera
Collotheca pelagjca
Conochiloides dossuarius
Comoghilus unjcormus
Epiphanus macroura -
Buchlanys dilatata
Pilinagia longjseta
F. longispina

P. sp.

[

o0 {0 {UB oo |0 |0

GasthSEg—Etzlifeg
G. sp.

Barringia sp.

Hexarthra sp.

Keratella asericara
K. cochlearis

K. crassa

K. earlinae

K, tauracephala
Lecane sp.
Nonostyla luparis
N. guadrata

8. guadridentata
Bytilina sp.
Notholca acumineata

Melton
Hill

.01
.01
.01
.01
.01
.01
.01

.01

.01

.01
.01
.01

.01

.01
.01

.01

.01

e

TABLE 3. Species found in diffarant Aquatic Habitats of the oOak

Clinch
River
Below
Nelton
Hill paa

Ridge Reservation

Second apd Third
0grder Streaps

Non-

Pollutedb Polluted

Pirst oOrder Non-
Polluted Streass
Walker White
Branch oak

Watershed Creek

.0

.01
.01
.01
.01

12
.01
.0
.01
<01

.01
.01

.01

.01
.01
.01

1

3
.0
.01
.01
.01
.01
.01
.0

.0
.01
.01

13

(Table continued on next page)
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Clinch Second and Third Pirst Order Non-
Melton River Order Streams Pollyted Streaas
CLASSIPICATION Hill Below Walker White
---------- Beservoir Melton Non- Branch oak
Hill pas Polluted Bolluted Watershed Creek
P. sp. .01
Polyarthra dolichoptera
P. euryptera
P. gemata 12
P, ¥ulgaris
P. sp. .01
Rompholyx sulcata .0
Synchaeta pectimata N
S. sp. ) .01
Testudinella patina .01 .01
Trichocerca agnata
T, cylindriea
T, multicrinus .01
I. similis
T. sp. .01
Trichotria tetraetis : .01
T. sp. .01 .01
Arthropoda
Crustacea
Cladocera
Bosmina longirostris <01 12
Ceriodaphnia lacustris -0 1
C. reticulata .01
Chydorus sp. .01
Daphanosoma leychtenbegrgianua - 01 - 26
Daphnia anbigui .01 .
D, qaleata mepdotae .01
D, pacvula .01 .01
D. pylex .01 <
D. retrocurva .01 1
Ilyocryntus sordidus +01
Leptodora kindtii .01 .01
leydigia guadrangularis -0
Hoina micurura .01 .01
Pleuroxus sp. .01
Seapholebris kingi .0
Sida crystallina .01
Copepoda
Cyclops vernalis .01
C. bicuspidus thomasi .01
Diaptoamus pallidug .01 .01
D. reighardi .01 .01
D, sanguinus .01
Blaphoidella bjidens corapata .01
Ecgasilus sp. .01 -01
Bucyclops agilis .01

Hesocyclops edax . 0% .01

8¢



Insecta
Iiptera

BENTHIC HlCROIEVBRTBBR&TESfﬁ

Annelida
Oligochaeta
Aeolosomatidae

Branchiobdellidae
Cambarincola sp.

Lumbriculidae

Eclipidrilus sp.

Naididae
Nais sp-
pristima sp.
Stylaria sp.

Tubi ficidae
Branchiura sp.

Atthropoda
Crustacea
Aaphipoda
Gamaaridae
Cranogonyx sp.
Gammaris minus
G. sp.
Synugella sp.

Talitridae
Hyallela sp.
Decapoda
Asticidae
Cambaris sp.
Isopoda
Asellidae
Asellys sp.
Lirceus sp.
Gstracoda
candocyprinae

.01

.01

.0t

.01
.01
.01

.01
.01

.0

36 28
9

.01
3 309
238 19
.01
.01 .01
.01
4 9
.01 .01
149 28
.01
.01 .01

(Table continued

.01
.0

.01
.01

.01
.01 .01
.01

on next page)
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AQUATIC HABITAT
! Clinch Second and Third
Melton River order Streanms
CLASSIFICAT ION Hill Below
"""""" Reservoir Melton Non -
Hill pas Polluted Rolluted
Insecta
Ephemeroptera
Baet idae ?)?l o61
Baetis sp. *01 01
Rabrophlebia sp. : ‘01
Habrophleboides sp. .
Isonchia sp. -01 .01
Paraleptophletja sp. .01
Caenjdae 121
Caenis sp. : .01
Tricoythodes sp. .0
Epheaerellidae 39 24
Ephesegella sp. .01 .01
Ephemeridae 93
Ephenera guttalata
B. Sp. .01 .01
Rexagenia sp. .01 .01
*  Heptageniidae 6 29
© Stemoma sp. ’ .01 .01 .01
Odonata
Agrionidae 1
Agrion sp. .01
Enallagma sp. .01
Ischanura sp. .01
Ccordulegastridae
Cordulegaster sp.
Goaphidae 2
Lanthus sp. .01
Plecoptera
Chloroperlidae 2
Alloperla mediama
A. Sp. .01
Leuctridae 4 3
leuctra sara
1. sp. .01 .01
Neaouridae 9
Allocapnia sp. .01
Nemoura sp. .01

Pirst Order Non-
Pollyted strzaas
Walker White -
Branch 0ak
watershed Creek
58 (10) .01
.01
13(2)
.01
.01 .01
12(2) .01
11 (2) .01
15 (2) .01
.01
.01
36 (6)
B ) |
.01
146 (24)
.01

ov



Peltoperlidae
Peltoperla maria
B. sp '

Perlidae

Bhasganophora capitata

Perlodidae
Isoperla sp.
Hemiptera
Corixidae
Callicorixa sg.

Gerridae

Bhagovelja sp.

Neuroptera
Sialidea
Nigronia sp.
Sialis sp.

Corydalidae
Chauliodes

Coleoptera
Dryopidae

Flaidae
Gonielmus dietrichi
G. spe.
Tiainus sp.
Optioservus sp.
Stenelmis sp.

Hydrophilidae
Berogus sp.

Psephen idae
Ectopria sp.
Psephenus sp.

Ptilodactylidae
Anchytacsus sp.

10
.01

.01
.01

.01
38

.01
.01
.01

2
.01
.01

19
.01

(Table continued on next

40 (7
15(2)
7(1)
. 01
1
.01
.01
.01
.01
3
.01
.01
.01
1
.01
51
16 (2)
.01
.01
.01 .01
3
.01
2
.01 9(2)
.01 .01
.01

.01

.01

.01
.01

.01

.0
.01

.01
.01

.01

page)
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Clinch

Nelton River

CLASSIFICATION Rill Below
Reservoir Melton

#ill panm

Trichoptera
Goeridae
Goera sp.

Aydropsychidae
Cheusatopsyche sp. .01

. D. sp.
Hydropsyche sp. -0
Parapsyche sp.
Saicridea sp. .01
Glossosomatidae
Aqapetus sp. .01
Glossosoma sp.

Hydroptilidae A
Agraylea sp. .01
Hydroptila sp. : .01
Lepidostomatidae
Lepidostoma sSF.
Leptoceridae
© Mystacides sp. .01

Lisnephilidae
NBeophylax sp.
Rycnopsyche sp.

Nolanni dae
Hdolanna sp.

odontoceridae

Dolophilus sp.-
Psychomyiidae
Polycentropus sp.
BPgychonylid Genus A. -01
Psychomyia sp.

Rhyacophilidae
Rhyacophila ledra
R. sp.

AQUATIC HABITAT

Second and

T
order Strea

Non-

Polluted Polluted

hird
as

205
.01
.01
.01
.01

.01

.01

.01

<01

10
.01

.01
.01

10

.01
.01

35
.01.

Pirst Order Non-
Rolluted gtreams
Walker White
Branch oak

Hatershed Creek

.01
.01

53 (9)
.01
.01 .01

.01

.01
.01

.01

.01

.01
.01 .01

.01

8(1)
.01 .01
.01 .01

A



Diptera 6

Ceratopogonidae .01
Palponmyia sp. .01 -0
Chironomidae 53 4369 103(17) .01
Calopsectra sp. -g:
.01
.01
)
.01
Picpraotendipes cf. neomodestus .01
D. cf. necvosusg : .01
D. sp. .01
Glyptotendipes sp. -01
Harnischia sp. .01
Labrundinia sp. -01
Larsia sp. -01
Microcricotopus bicolor -01
M. sp. .01
Bicropsectra sp. .0
Bicrotendipes sp. .01
Natarsia sp. .01
Qrthocladius sp. .0
BParalauterbornjiella sp. N
Raratanytarsus sp. .01
Paratendipes sp. .01
RBentaneura sp. .0
Phenopsectra sp. .0t
pPolypedilun(scalaenum type) .0
P. sp. .01
Procladius sp. .01
Psectrocladius sp. .01
Rheotanytagsus sp. .01
Stictochictonoamus sp. .01
Janytarsus sp. .01
Thienemanninyia(seriss) .01
Xenochironomus (agceus group) .01
X. sp. .01
Culicidae 2 3
Chasborus sp. . .01 .01 v .01
Di xidae 1 1
Dixa sp. .01 .01 .01
Btychoptera sp. .0
Dolochogodidae .01
Empididae 1
Bemerodromia sp. .01 .01
Simulidae 5 125
Simsulium sp. .01 .01 .0 .01

~(Tab]e continued on next page)
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Clinch Second and Third Pirst Order Non-

Nelton River Order sStreass Pollyted streasms
CLASS IFICAT ION Hill Below valker White
T Reservoir Nelton Non- Branch Oak

Hill pam -Polluted

Polluted Watershed Creek

Stratiomyiidae 1
Stxatcmyja sp. .01
Tabanidae 4 3 .
Chrysops sp. - 01
Tabanus sp. <01 .01
Tipulidae 16 44
Antocha sp. .01 .01 .01 .01
Dicranota sp. : .01 .01 .01
Goniomyia sp. -01 .01
Hexatoma sp. .01 12(2)
Limnophila sp. .01 .01
Liaonia sp. .01
Pedicia sp. .01 .01
Pseudolimnophila sp. .01 .01 .0
Tipula abdominalis .01 -0
T. sp. .01 .01 .01
Tricyphona sp. .01
Arachnida
Acarina
Hygrobaticae
Atractides sp. : .01
Lebertiidae
lebertia sp. . 01
Mi deopsidae
8ideopsis sp. .01
Sperchanidae
Sperchon sp. .0
Spepchonopsis sp. . .01
Tyrrelliidae
Iyrellia sp. .01
Bryozoa
Ectoprocta
Lophopodidae 1
Pectinatella magnjifica .01 .01

P. sp. .01

A/



Coelenterata
Hydrozoa
Clavidae
Cordylophora sp. .01

Hydridae
Bydra sp. .01

Mollusca
Gastropoda
Ancylidae
Perriscia sp. .01

Lyanaeidae ’ 6
Lympaea sp. -01

Physidae 37
Physa sp. .01

Pleuroceridae ' 96 3
Goniobasis clavaeforais .01

G. sp. .01 .01
Pleurocera sp. .01

Pzlecypoda
Corbiculidae 4

Sphaeriidae 101
Sphaerium sp. .01

Unionidae
Dromus sp. .01

Neamata 3
Diplogasteridae
biplogaster sp. -0
Turbellaria .
Planariidae : . 13
Curtisja sp. .0 .01 ’ .04
Dugesia sp. .01
Phagocata sp. .01 . 01
FISH
- S2mionoti foraes
Lepisosteidae
lepisosteus oculatys (Spotted gar) .02h
. .01
L. platostomus(Shortnose gar) .02-.01

(Table continued on next page)

St



AQUATIC HABITAT

Clinch Second and Third Pirst Order Noa-

Nelton River order Streaas Polluted Streaps

CLASSIPICATIOR Hill Below Walker White
Reservoir Nelton Non- Branch Oak

Hill pam Polluted Polluted Wategshed Creek

Clupei formes

Clupeidae .
Alosa chrysochloris (SkipJjack aerring) .02-.01 66'  ------ e 01-~ee--
Dorosoma cepedianupm(Gizzard shad) .02-.01 74 e R Rl
D. petenense(Threadfin shad) .02-.01 234 =eeee- IR Rt

Hiodont idae
Hiodop tergisus(Booneye) .02 13

Salmonidae
Salso gairdperi (Rainbow trout} .01

Bsocidae
Esox masguinongy(Muskellunge) .01

Cyprinifornmes

Cyprinidae
Cappostosa anosalum(Stonerollsr) .02-.00 ===ee- N R
Caragsius auratus (Goldfish) .01
Cyprinus carpio (Carp) .02-.01 30
Hybopsis amblops (Bigeye chub) .02
H. aicropogon (River chub) -02
B. storeriana(silver chub) 3
Notemigonus crysgleucas (Golden sh_ner) .01
Notropis ardens (Rosefin shiner) 1 —memee  01eeem--
N, atherinoides (Bmerald shiner) .01 15
N. coccogenis (Warpaint shiner) .02 .
B. cornutus (Comaon shiner)y - =====- «01-eemmm
N. chrysocephalus (Striped shiner) -02-.01
N. galacturus (Vhitetail shiner) .02-,01 = emeee- e0lr-m=m=
N. spilopterus (Spotfin shiner) .02-.00 e-=--- e01--e-- s
N-. whipplei (Steelcolor shiner) .01
Pimephales notatus(Bluntnose ainncy) 00 e N .
P. promelas(Pathead minnow .02-.07 ese=ae- MARE LIS
P, vigilax(Bullhead minnow .01
Rhinichthys atratulus(Blacknose dece) .02-.01
R. cataractae (Longnose dace)
Semotilus atromaculatus(Creek chub)

Catostonidae
Carpiodes carpio(River carpsuwker) .02-.01
C. cyprinus (Quillback carpsucker) .02-.01 12
C. velifer (Righfin carpsucker) .01
Gatastamus sommersoni (fhite sucker) -02-.01
Cycleptus elongatus (Blue sucker) .02

Hypenteliua nigricans (Northern hogsucker) .02-.01 2 meeee- 1 5 [T,

9t



Ictisbus bubalus (Smallmouth buffalo)
I. cyprinellus (Bignouth buffalo)
I. niger (Black buffalo)

erythrurua (Goldex redhorse)
macrolepidotuns (Shorthead redhorse)

Ictaluridae

Ictalurys nelas (Black bullhead)
s natalis (Yellov bullhead)

Cyprinodontiforaes
Cyprinodonttdae

P. olivaceous (Blackspotted topminnow)
Poeciliidae
Gambusia affinis (Mosquitofish)
Perciformes
Perichthyidae
Horone chrysops (White bass)
A. saxitilis(Striped bass)
White bass x(Striped bass hybrid)

Centrarchidae
Zéiéi;g auritus(Redbreast sunfi sh)
cyanellus(Green sunfish)

macrochirus(Bluegill)
marginatus(Dollar sunfish)
megalotis(lLongear sunfish)

microlophus (Redeac sunfish)

i
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B. nigrua(Johnny darter)
Perca flavescens(Yellovw perch)
Percina caprodes(Logperch)

Stizostedion canadense(Sauger)

S. vitreua({¥alleye)

.02-.01
.02-.01
.02-.01
-01
.02-.01
.02-.01
.02-.01
.02-.01
.02-.01

.01

.01

.01
.02-.01
.02-.01

.02

.01

.01
.01
.01

.02

.01
.01
.02-.01
.02-.01
.01

-

w e

26
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CLASSIFICAT ION

Sciaenidae

Aplodingtus grunniens(Preshvater drua)
Cottidae

Cottus cacolinae(Banded sculpin)
Atherinidae

Labidesthes sicculus(Brook silverside)

PERIPHYTOEj
Chlorophyta (Green algae)
Chlorophyceae

cthlorella sp.

L adophora sp.
logteriua sp.
icractinius pusillium
Oedogonium sp.
Pandorina morum
Pediastrum boryanuas
P. duplex

XN 1N

. bijuga

. dimorphus

S. quadcicauda '
5. sp.
Spermatozoopsis sp.
Spirogyra sp.
Stigeoclonium sp.

S. tenue

Jetraedron regqulace

Volvocales
Chrysophyta(Golden or yellow-brown)
Bacillariophyceae(Diatonms)
Achpanthes brevipes
A, lapceolata var. haypaldii
A. sp. ’
Aaphora coffaeiforais
A. oyalis

Caloneis anphigbaena

Melton
Aill

.02-.01
.02-.01

.01

---=-52(82)

---=28 (38)

-=-=-=23(31)

AQUATIC HABITAT

Clinch Second and Third

River Qrder Streaas
Below .
Nelton Non =~

fill pam Pollyted Polluged

17

k

First order Non-
Rolluted str2aas
Walker White
Branch oak

Waterghed Creek

8P



Cocconeis sp.
Cyclotella glomerata

C. sp.

Cymatopleura solea
. Cyabella affinis

€. cistula

C. sp.

Diatoma anceps

D. sp.

D. vylgare

Bunotia exiqua
Pragilaria accus
F. brevistriata
crotonensis
leptostauron
E. sp.
Prustylia choamboides
Gonghonela aculinatun:
G, angustatuyms
G. augur
G, olivaceun
G. sp.
Gyrosigma acuamjinatua

e

G, scalproides

§. SP.

Nelosira aabigua

B. hegzogii

.. varians

NBeridion circulare
Navjcula cpypiocephala

M. sp.

N. halosatica
N, lineacis
N. sigmoidea

gpephora mactyi
0. Sp.

Rhopalodia giblkerula

Stephapodiscus niagarae
Sugirella sp.
Synedra actinagtroides

- 5. acus

S. acus var. radiaps

S. nana

S. tabulata

S. uglna

S. ulna var. cxyrhynchus

.01
.01
.01
.01
.01
.01
.01
.01

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
-0
.01

01

.01

.0

.01
.01
.01
.01

.01
.01
-01
.01
.01
.01
.01
.01
.01
.0
.01
.01
.01
.01
.0
.01
.0
.01
.01
.01

(Table continued on next page)
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S. vaycheriae
Tabellaria fenestrata
T. sp.

Chrysaophyceae

D. sertularia

Xanthophyceae
Cyanophyta(Blue-green algae)
Cyanophyceae
Agmenellus guadruplicatus
A. 8p.

C. turgidus

C. sarius .
Lyngbya aestuvarii
L, lagerheimii

L. sp.

L. subtilis
Microcystis sr.
Hodularia hapveyana

Oscillatoria amphibia
0. angustissima

0. articulata

Q. chalybea

0, geminata

0. ornata

0. princeps

Q. prolifica

0. sancta

Buglenophyta (Buglenoids)
Euglenophycea
Euglena sp.

Pyrrophyta
Dinophyceae {Dinoflagellates)
Glenodinium pepardiforme

Classification - Uncertain
Cryptophyceae
Chloromonadales

Nelton
Hill
Reservoir

Clinch
River
Below
Helton

H#ill pan

.01
.01
.01

.01
<01
.01

AQUATIC HABITAT

Second and Third
order Streams
Ron-~

Polluted Polluted

Pirst Order Non-
Pollyted Streams
Walker White
Branch Oak

Waterghed Creek

0S



PHYTOPLANKTON
Chlorophyta (6reen algae)

Chlorophyceae
Actinastrum gracillimcn .01
A, Hapgtzschii -0
Ankistrodesmus Braunii -0
A. convolutus .01
A, falcatus .01
A. Sp. .01
A. spiralis .01
Chlorella sp. .01
Coelastrum ajcroporya .01
C. sp. .01
Cosmariun sp. .01
Crucigenia sp. .01
Ca tetrapedia .01
Echinosphaerella limnetica .01
Budorina elegans .01
E. sp. ’ .01
Golenkinia paucispina -0
G. Sp. .01
Gonium sp. .01
Rirchperiella lunaris .01
Micractinium pysillum . .01
H. sp. .01
Qcystis sp. .01
Pandorina morunm .01
Pediastrums boryanua .01
B, dyplex .01
P. intearum .0
S, Bernardii .01
Sy bijuga .01
S. dimorphus -01
S. gquadricauda . .01
S. sp. .01
Selenastrum sp. .01
Spermatozoopsis sp. .01
Staurastrunm chaetoceras .01
Stichococcus subtilus .01
Tetraedron ainimum .01
T. sp. .01
Tetrastrua punglatua .01
Tgeubaria setigerup -0
T. sp. .01
Trochiscia sp. -01

Chryscphyta(Golden or yellow-brown)

Bacillariophyceae (Diatcas)

Achnanthes brevipes .01
Amphirrora ormpata .01
A. Sp. .01
Amphora ovalis -01
Anonoeoneis sphaeroplora .01
Asterjonella formosa -01

(Table continued on next page)
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. Melton
CLASSIFICATION Hill

s
Cyclotella gloserata
Cyabella affinis

€. cistula
C. sp.

D. vulgace -

Eunotia exigua
Pragjlaria brevistriata
E. crotonensis
Goamphonesa oljivaceus

G. sp.

-Gyrosigma scalproides
Hannaea arcus
Hantzschia amphioxys
Belosira ambigpa

4, djstans
N herzaogi}
M. islapdica

M. sp.

8. vagians

Beridion cigculare
Ravicula cgyptocephala

. sp.

Reidium dybjiom

N, incugvum

£. siaplex-

B, tetras

Planktosphaega gelatinosa
Scenedesmus acuminatius

N. sp.

Nitzschia holosatica

N. sp.

Opephora martyi
Ophiocytiua sp.
innularia sp.
hizogolenja s=p.
hoicosphenis cugvata
Rhopalodia gibberula
Stephanodiscus dubius
S. sp.

Surirella brightwellii
Synedra actinastroides
Ss acus

S. acus var. radians

19 o po

Clinch
River
Below
Melton
Hill pam

AQUATIC BABITAT

Second
ordec
Non-

Polluted

an
St

d Third
Leans

Polluted

.01
.01
-0
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
01
.01
.01
.01
.01
.01
-0
.01
.01
.01
.01
.01
.01
.01
.01
.0
.01
.01
.01
.01
.01 .
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01 -
.01
.01

Pirst order Non-
Walker  White
Branch Oak

Watershed Creek

25



S. nana

S, ulna

S. vanchegiae
Tabellaria fenestrata

T. sp.

Chrysophyceae
Dinobryon bavaricua
D. divergens
D, sertularia
D, soclale

Cyanophyta(Blue-green)
Cyanoph yceae
Agsenellua sp.
Macystis aagina
A. montana
Chroogoccus limneticus
C. sp.

Dactylococcopgis fascligularis

Gloeogcapsa sp.
Lyngbya hieronymsysii
Nostoc sp.
Qscillatoria asphibja
0. anguina

0. angustigsima

0. limosa

0, lutea

0, orpata

Q. sSpp.

Spirulina princeps

(=] [=]

Buglenophyta (Buglenoids)
Euglenophyceae
Euglena sp.

Pyrrophyta

Linophyceae(Dinoflagellates)

Ceratium hirundinella

Glenodinium penardifcrae

.01

.01
.01
.01
.01
.01

<0
.01
.01
.01

.01
.01
.01
-0
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

.01
.01

.01

.01

€9
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Footnotes to Table 3, Species Found in Different Aquatic

Habitates of the Oak Ridge Reservation

8dentification is based on H. B. Ward and G. C. Whipple, Freshwater
Biology, second edition, John Wiley and Sons, Inc. N.Y. 1959; and

G. M, Smith, The Freshwater Algae of the United States, second edition,
McGraw-Hi1l Co., Inc., N.Y. 1950. Classification is based on H. B.
Ward, et al.

bPoHuted streams are classed as those receiving point-source releases
of municipal and industrial wastes. Non-polluted streams receive no
such effluents.

CZoop]ankton collected from Melton Hill Reservoir were identified by
Dr. Dewey Bunting, University of Tennessee, Knoxville, Tenn.

dZoop]ankton collected from the Clinch River below Melton Hill Dam on
two occasions: July 26, 1973 and during the period of March 26 through
September 26, 1974. Numerical data for taxa are individuals per liter.

€The 0.01 notation denotes that the species were collected in at least
1 of 5 post impoundment surveys of Melton Hill Reservoir conducted in
the period of 1963 to 1974, and that the species were observed from
intermittent surveys of first, second, and third order streams of the
Oak Ridge Reservation. The 0.01 notation should not be interpreted

as quantitative estimates of abundance.

fTaxa collected from the Clinch River below Melton Hill dam by arti-
ficial substrates and dredging during the period of March 25 through
September 25, 1974. Taxa from White Oak Creek collected from Petite
Ponar (6 x 6 cm) dredge hauls or from 1-ft? substrate collected to a
depth 5-cm for the section below ORNL. For the section above ORNL,
1-ft2 areas of the stream bottom were sampled. Numerical data by
family represent summation values of individuals present for polluted
streams (East Fork Poplar Creek, Bear Creek, White Oak Creek--below
ORNL, Melton Branch, and Kerr Hollow Branch); and for the non-polluted
portions of White Oak Creek (above ORNL), McCoy Branch and Kerr Hollow
Branch. Summation data by families represent cumulative results for
the periods of Aug.- Sept., Nov.-Dec.-Jan,-Mar., For example, a total
of 28 Lumbriculidae were observed from 24 samples from the 3 non-
polluted streams as apposed to 36 Lumbriculiae from 124 samples from

6 polluted streams. When stream conditions permitted sampling, the
number of samples per stream were similar at the different sampling
times.
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gDensity and percentage abundance data for Walker Branch were based
on 146 Surber samples collected during the:period of August 1972 to
December 1973. Density value is number. of individuals per square
meter and abundance (in parentheses) is percentage of total taxa
collected. The 0.01 notation for Walker Branch indicates a species
was present but it comprised less than 1% of the individuals. The
non-enumerated species, as indicated by the 0.01 notation, comprised
~less than 10% of the total abundance.

hThe 0.02 notation denotes that the species was observed in the Clinch
River during 1960 to 1962 before impoundment of Melton Hi1l Dam.
Before construction of Melton Hi11 Dam at CRM 23.1, .the Clinch River
arm of Watts Bar Reservoir extended to CRM 28.

"Numerical data represent numbers of individuals collected by electro-
fishing and by gill netting during the period of March 28 to September 26,
1975. For example, 66 shipjack herring were collected by those methods
during this period.

JSpecies.were present in the Clinch River below Melton Hill Dam, during
the period of March 26 to October 23, 1974,

kNumber of genera and species is given for the major groups of algae,
e.g., 52 genera and 82 species of chlorophyceae. Data collected during
a preimpoundment survey (June 15 to Sept. 15, 1956), and included both
free-flowing and quiescent waters of the Clinch River. Numbers of
genera and species include both phytoplankton and periphyton.
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Phytoplankton in the Clinch River

Approximately 300 species of phytoplankton have been identified
from the Clinch River in samples collected in diverse habitats extend-
ing from below Norris Dam to Watts Bar Dam (Table 3). Diatoms
(Chrysophyta) dominate the phytoplankton community in the Clinch River,
particularly during the spring (March-May) and early fall (August-
September) periods. Blue-green algae (Cyanophyta) frequently dominate
the phytoplankton community during the mid-summer (June-July) period.
Green algae (Chlorophyta), Euglenophyta and dinoflagellates occur in
most phytoplankton samples and are abundant in localized areas of the
Clinch River during certain periods of the year.

Chlorophyll a concentrations in the Clinch River from June-
September range from 2.2 - 6.0 mg~*,'5  The-mean pheophytin a ratio
for the June-September, 1974, period was 1.3, with a range of 1.0 to
1.6.

Periphyton in the Clinch River

The periphyton community in the Clinch River below Melton Hill Dam
js dominated by diatoms (Table 3).!° Cell densities on plexiglas slides
in 1974 were found to range from approximately 1 x 10° cells cm~2
in March to 4 x 10%cells cm™2 in October. Cell densities are lowest
from late winter to early spring and highest from late summer to early
fall. The annual succession of periphyton in the Clinch River below
Melton Hill Dam appears to parallel successional trends noted
previously for the phytoplankton. The Chrysophyta (mostly diatoms)
reach a high density early in the spring and maintain their abundance
throughout the summer, Densities of Cyanophyta (blue-green algae)
increase during the summer and reach a peak in October. Ash-free dry
weight measurements of periphyton on artificial substrates during the
May-August, 1974 period were found to range from 700 to 4600 mg m~2,

Zooplankton in the Clinch River

Approximately 50 species of zooplankton, 16 species of arthropods,
and 40 species of rotifers have been identified from the Clinch River
and Melton Uill Reservoir (Table 3). Members of the orders Cladocera
and Copepoda in the Clinch River compose nearly the entire arthropod
population. Dominant rotifer species include Keratella earlinae, K.

Dominant cladocerans are Bosmina longirostris, D14phanosoma leuchténbérg-
janum, and Daphnia retrocurva. Population peaks of zooplankton occur in
May and August in the Clinch River below Melton Hill Dam and result
primarily from increases in numbers of rotifers,
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Benthic Macroinvertebrates in the Clinch River

Benthic macroinvertebrates in the Clinch River include mollusks,
annelids, flatworms (Turbelluia) coelenterates, and insects (Table 3 and
ref, 15). The distribution and abundance of benthic invertebrates are
dependent on several factors, including depth, substrate composition,
and substrate particle size. The Diptera, Annelids, and Mollusca dominate
the benthos in terms of numbers during most of the year. In May and
August, Hydra dominates the benthic macroinvertebrate community. The
dominant species of other groups include Corbicula (Mollusca),

Limnodrilus (Annelida), Polypedilum and Glyptotendipes (Diptera). Density
of benthic macroinvertebrates in the Clinch River below Melton Hill Dam
have been found to range from 75 m=2 in May when Hydra dominated the
benthic community. Diversity of the benthic invertebrate community in

the Clinch River is low, averaging less than 2 for the Shannon-Wiener
index. This low diversity is probably due to the low substrate diversity
in the Clinch River both above and below Melton Hi11 Dam.

Macrophytes in the Clinch River

A limited inventory of aquatic vascular plants for aquatic habitate
is available from several sources.!?s!6s17 Aquatic macrophytes collected
from shallow areas of Melton Hill Reservoir include Potamogeton sp.,
Chara sp., Nais sp., Elodea sp., and Myriophyllum spicatum. Myriophyllum
is the dominant macrophyte in Melton Hill Reservoir, reaching high levels
of density in some shallow areas. A macrophyte control program by TVA
is conducted to reduce the nuisance growths of Myriophyllum in Melton
Hi11 Reservoir. Occasional growths of the bryopﬁyte Fontinalis and the
leafy liverwort Scapania were encountered in sampling for macrophyte
below Melton Hi1l Dam. Changing water levels, high turbidity and the
TVA control program are probably responsible for the low abundance of
macrophyte communities in this portion of the Clinch River.

Fish in Clinch River

A total of 71 fish species belonging to 16 families have been identi-
fied from the Clinch River (Table 3). Forage fish, mostly gizzard shad
and threadfin shad, accounted for approximately 54% of the fish sampled
below Melton Hi1l Dam in 1974, while rough and game fish accounted for
the remaining 33.6 and 12.4%, respectively.!® Bluegill was the most

16, G. Taylor, Phenological Records of Vascular Plants at Oak Ridge,
Tennessee, ORNL-IBP-69-1, 1969.

17J. S. Olson, G. Cristofolini, and S. Cristofolini (eds.), Oak Ridge,
Tennessee, Flora: 1. Preliminary Alphabetic Inventory of Vascular
Plants, ORNL/TM-1232, 1966.
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abund?gt game fish, and skipjack herring was the most abundant rough
fish.

Migrating fish species in the Clinch River include the sauger, white
bass, skipjack herring, and striped bass. Rainbow trout are in the Clinch
River, but their distribution is primarily limited to the cold-water
region below Norris Dam.

In sampling below Melton Hill Dam, only 30 fish species belonging to
10 families have been identified. The lower diversity of fish below
Melton Hi1l Dam is probably due in part to the use of size selective
sampling methods used (electrofishing and gill netting) which tend to
exclude small species from being collected. No quantitative data are
available on standing crops of fish in the Clinch River.

Biota of streams on the Oak Ridge Reservation

Most of the streams on the Oak Ridge Reservation have drainage
basins of less than 20 km? and annual flow rates of less than 10 cfs
(0.3 m® sec™!). Stream depths typically are less than 1 m, with
alternating ripples and pools. The small streams draining forest catch-
ments on the reservation such as Walker Branch are heterotrophically
based. Periphyton communities in these streams are dominated by diatoms
with relatively low cell densities (10* cells cm™2) compared to cell
densities of periphyton in the Clinch River (10° to 10° cells cm=2),!®
Primary production rates in the forested streams average less than 1 g
organic matter m~? day~!.!® Macrophytes in the small streams include
watercress (Nasturtium officinale), false loosestrife (Ludwigia spp.),
and moss (Fontinalis sp.).

Benthic invertebrate communities in the streams on the Reservation
are dominated by aquatic insects, followed in order by Mollusca, 0ligo-
chaeta, and Crustacea (Table 3). The mean annual standing crop of
aquatic insects in Walker Branch is approximately 1.5 g (wet weight)m-2.
The mean density of all benthic invertebrates is approximately 600
individuals m~2,

Diversity of benthic invertebrates in streams on the Reservation
that receive industrial effluents generally is lower than the uncon-
taminated, forested streams. Possible reasons for the lower benthic
diversity include lower diversity of substrate types, particularly in

18Radiation Ecology Sectibn. 1970. Progress in terrestrial and fresh-
water ecology, Health Physics Division Annual Progress Report for
period ending July 31, 1969. ORNL-4446.

19E1wood, J. W., and D. J. Nelson. 1972. Periphyton production and
grazing rates in a stream measured with a *2P material balance method.
Oikos 23: 295-303.
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the larger streams that receive heavy silt loads, and discharges of
industrial and municipal effluents which are toxic to aquatic biota.'*

" Fish species in the smaller streams on the Reservation include
shiners (Notropis spp.), dace (Rhinichthys spp.), and minnows (Pimephales
spp.) (TabTle 3;. Fish species collected in the larger streams such as
East Fork of Poplar Creek and Poplar Creek include larger species such
as largemouth bass, and rock bass which move up from the Clinch River.

Species lists of aquatic biota in some of the other aquatic environ-
ments on the Oak Ridge Reservation are either incomplete or are based
on sampling done over 20 years ago. Species lists for White Oak Lake
and White Oak Creek based on surveys done in the early 1950's are
available in References 20, 21, and 22. Species lists for ponds and on
the Reservation quarries such as Rogers Quarry which are aquatic
research sites have not been compiled.

IMPORTANT NATURAL AREAS AND ARCHAEOLOGICAL SITES
OF THE OAK RIDGE RESERVATION

Protection afforded by the Oak Ridge Reservation has resulted in the
preservation of several areas whose species composition and/or stage of
development make them of considerable scientific value. The biotic compo-
sition of these areas has been described in a recent publication.!® Con-
tinued protection of unique and natural areas is one concern of Environ-
mental Sciences Division programs. Area summaries and locations of the:
natural areas (including protective zones), potential archaeological
sites,?3 and other cultural features are given in Table 4 and Map 5.

The significance of the unique natural and cultural areas is the com-
mitment to preserve the unique or representative biotic features and ar-
chaeological and other cultural features of the reservation for research

20Krumholz, Louis A. 1954. An ecological survey of White Oak Creek.
United States Atomic Energy Commission, Division of Technical Infor-
mation. OR0-587 (Volume I). 158 pp. '

2lKrumholz, Louis A. 1954, An ecological survey of the limnology of -
White Oak Creek and Lake. United States Atomic Energy Commission,
Division of Technical Information. OR0-587 (Volume II). 180 pp.

22Krumholz, Louis A. 1954, An ecological survey of the vertebrate
fauna of White Oak Lake and environs. United States Atomic Energy
Commission, Division of Technical Information. OR0-587 Volume III).
208 pp.

23G, F. Fielder, Jr., An Archaeological Survey with Emphasis on Prehis-
toric Sites of the 0ak Ridge Reservation, Oak Ridge, Tennessee, USAEC
Report ORNL/TM-4694, Department of Anthropology, University of Tennes-
see, 1974,
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Table 4. Summary of areas used for established programs
of environmental and agricultural research

Research ca’cegor'y-a Hectares
Terrestrial (Map 6) 2156
Aquatic® (Map 7) : 2828
Agricultural® (Map 8) 1032
Natural, cultural, antiquities (Map 5) 603

aOverlap exists primarily on terrestrial and aquatic
research categories.

bArea includes associated drainage basins.

CArea excludes forest land.
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and education of present and future generations. This is consistent with
recommendations of select Federal councils and panels. The National En-
vironmental Policy Act of 1969 and Public Law 93-205, 1973, have obligated
the Federal Government and Federal research institutions to "preserve im-
portant historic, cultural, and natural aspects of our national heritage
and maintain, wherever possible, an environment which supports diversity
and variety of individual choice." Tennessee State Senate Bill 366, Na-
tural Areas Preservation Act of 1971, embraces the same philosophy but
divides the areas to be preserved into Scenic-Recreational and Natural-
Scientific. Designation as a unique natural area means exclusion from
other use (e.g., forestry management or environmental research requiring
significant disturbance) and designation for restricted access.

The proximity of the Oak Ridge area to the Cumberland Mountains is
responsible for the reservation's dominant oak-hickory association's
strong relation to the mixed mesophytic associations of more northern
moist cove and slope forests. The ecological systems of the Oak Ridge
Reservation are characteristic of those found in the intermountain regions
of Appalachia from the Allegheny Mountains in southern Pennsylvania to the
southern extension of the Cumberland Mountains in northern Alabama.?"

Unique natural areas provide the habitat requirements for especially
significant or rare plants and animal species. One such area is the shel-
tered western-most north-facing coves of Haw Ridge (Area 20, Map 5). Gol-
den seal (Hydrastis canadensis) is known to occur in this area and since
this plant is rare, its habitat should receive as much protection as pos-
sible. This unique area is important as a reference area, and it serves
as a biological refuge in a heavily developed region.

Certain other natural areas (those not harboring rare or endangered
species) will continue to remain available for nondestructive or nonma-
nipulated ecological research. In particular, some of these areas can
act as baselines against which long-term observations may be carried
out to evaluate natural and anthropogenic induced changes and trends on
the reservation, in particular, and in the southeast region in general.
Some unique and natural areas are useable for nonmanipulative research,
and preservation of these areas can also provide supervised educational and
training opportunities to students, university scientists, and the com-
munity at large.

RESOURCES AND FACILITIES FOR RESEARCH IN THE
ENVIRONMENTAL AND AGRICULTURAL SCIENCES

Environmental research programs at Oak Ridge provide scientific in-
sights into environmental problems associated with energy research and

2%E, Lucy Braun, Deciduous Forests of Eastern North America, Blakiston,
Philadelphia. 1950,
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development. These programs encompass all aspects of the movement, me-
tabolism, and effects of energy-related toxic agents in ecological, agri-
cultural, and biological sectors of man's environment. Present use of
land and water resources is designed to ensure that sufficient and appro-
priate areas are available for experimental purposes consistent

with immediate and future priorities and objectives of the ERDA mission.
Identification of lands possessing suitable characteristics for sustained
agricultural and forest productivity, as well as those containing suitable
terrestrial and aquatic habitats will aid ERDA in fulfilling its
environmental-research mission. Field-resource needs are based on
established and ongoing research programs, on immediate requirements for
field facilities as outlined in the ORNL five-year research plan,

and on anticipated long-term (5, 10, or 20 years) directions and needs
for land and water resources for ecological and agricultural research.

Areas designated in this report for research purposes include the
range of habitat diversity typical of the region. They are further de-
lineated to include environmental conditions (e.g., relief, geology,
soils, water quality, stream characteristics, and specific biotic asso-
ciations) required for the 1ikely range of research objectives. The na-
ture of the research often requires long-term commitment of the area.
Specific treatments to research areas are carried out consistent with
research plans, sound health and safety policies, and other procedures
that are compatible with onsite technological research. Treatment or
use of research areas (e.g., disease control and fire control) is coor-
dinated with established programs at the Oak Ridge site.

Undisturbed land and water resources represent valuable reference
areas against which environmental effects of energy technologies can be
gauged. Included in the legends for Maps 6 and 7 are selected locations
(0812, 0913, 0919, 0922, 0923, VII) that currently serve as controlled
reference areas. Judicious future use of these resources will facilitate
rigorous testing of scientific questions and hypothesis related to
potential or alleged environmental impact of nuclear or nonnuclear
technologies.

Areas designated for research purposes also include agriculturally
improved land. This land has been selected and improved on the basis
of the U. S. Department of Agriculture land classification system and
the proximity of the land to the research facilities on Bethel Valley
Road. The criteria for classification are the same as those given for
agricultural productivity (see page 6). When most of the best agri-
cultural land (type 1, soil class I) was flooded by activation of Mel-
ton Hi1l Dam, virtually all the remaining land of this type on the reser-
vation was cleared and developed by TVA. The acreage of land reclaimed
by TVA Lo replace that Tost by the raised lake level was less than the
total lost to Melton Hill Lake because sufficient type I and type II land
was not available on the reservation. There is an acute shortage of type
I and type II land on the reservation. Al1l areas in reasonable proximity
to CARL are currently being used by CARL for established research projects.
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Legend for Map 6. Terrestrial Research Areas

Mammal study area south of Lagoon Rd. (5 acres, 2 ha)
Environmental monitoring area (20 acres, 8 ha)
Transmission-1ine management area (35 acres, 15 ha)
Transmission-Tine corridor effects study (30 acres, 12 ha)
Postattack research area--NOAA Meteorological Research Area
(125 acres, 50 ha)

Raccoon Creek watershed (1060 acres, 430 ha)

"O0" -segment tree nursery area (115 acres, 45 ha)
Cooling-tower drift study area (920 acres, 370 ha)
Tritium study area (20 acres, 8 ha)

Grubb Island embayment animal collection area west of
Raccoon Creek embayment (10 acres, 4 ha)

McNew Hollow watershed (proposed) (165 acres, 65 ha)
Laboratory water supply and Chestnut Ridge control

(4 acres, 1.6 ha)

Walker Branch power-line research area, Bird and mammal
studies (north edge of 0919) (15 acres, 6 ha)

Northern cove animal collection area northeast of 0919
(60 acres, 25 ha)

Forest contamination area (135 acres, 55 ha)

Walker Branch watershed (515 acres, 210 ha)

White Oak Creek watershed (735 acres, 300 ha)

Gumm Branch watershed (330 acres, 135 ha)

Bethel Valley quarry (10 acres, 4 ha)

Environmental monitoring area glo acres, 4 ha)
Environmental monitoring area (65 acres, 25 ha)
Environmental monitoring area (70 acres, 30 ha)
Radioisotope-tracer study area (15 acres, 6 ha)
Radioisotope-tracer study area (2 acres, 1 ha)

Melton Hi1l embayment (410 acres, 165 ha)

Animal population collection areas (145 acres, 60 ha)
Melton Hill Lake and aquatic monitoring area

(75 acres, 30 ha)

Terrestrial radionuclide cycling area (155 acres, 65 ha)
Environmental monitoring area (60 acres, 25 ha)
Radioisotope-tracer area (5 acres, 2 ha)
Radioisotope-tracer area (3 acres, 1.2 ha)

Not on Map

0812
0918
0922
7732
7734

Terrestrial and environmental quality research areas
Animal population and collection area
Terrestrial and environmental quality research areas
Animal population and collection area
Animal population and collection area
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Legend for Map 7. Aquatic Research Areas

Lambert quarry (140 acres, 55 ha)
McCoy Branch, Bethel Valley quarry and associated
watershed (430 acres, 175 ha)
Walker Branch, Melton Hill embayment and associated
watershed (750 acres, 305 ha)
White Oak Creek watershed, White Oak Creek, White Oak
Lake, Melton Branch, Melton Branch watershed, and
White Oak Creek embayment (2750 acres, 1115 ha)
ORNL spring water supply and associated watershed
(425 acres, 170 ha)
West Branch of White Oak Creek and associated watershed
(95 acres, 40 ha)
Raccoon Creek and associated watershed (310 acres, 125 ha)
Scarb?ro embayment and Kerr Hollow watershed (100 acres,
40 ha
Bear Creek drainage basin (710 acres, 285 ha)
Clinch River and Poplar Creek research areas and
monitoring stations (385 acres, Ib% ha)
X-2. Roberts Branch embayment (65 acres, 25 ha)
X-3. Embayment pond (20 acres, 20 ha)
X-4, Poplar Creek (45 acres, 20 ha)
X-5. CRM 11 sampling station (40 acres, 15 ha)
X=6. Mouth of E11is Creek (35 acres, 14 ha)
X-7. Convergence of East Fork Poplar Creek with

Poplar Creek (25 acres, 10 ha)
X-8. Grassy Creek embayment (60 acres, 25 ha)

East Fork Poplar Creek (755 acres, 305 ha)
Melton Lake waterfowl habitat (135 acres, 55 ha)
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The Environmental Sciences Division, ORNL, and the Comparative Ani-
mal Research Laboratory are currently using or have immediate plans to use
49 field sites for ecological, agricultural, and environmental research
related to the environmental and health aspects of energy technology. Lo-
cations and boundaries of ecological and agricultural research areas are
illustrated on Maps 6, 7, and 8, for terrestrial, aquatic, and CARL facil-
ities respectively. With advance research planning, the opportunity for
intensive use of existing research areas is maximized. For example, the
East Fork Poplar Creek aquatic research area (III) overlaps with parts of
area 0809, the Cooling Tower Drift Study area. As a result of such over-
lap, the summary data on acreage (Table 4) are not mutually exclusive
for each research category.

Research Sites and Facilities used by
the Environmental Sciences Division

The Tong-term protection, maintenance, and development of current and
potential research sites is necessary to ensure the high-quality research
standards demanded by the ERDA mission objectives. Areas currently being
used for ecological research by the Environmental Sciences Division on the
Oak Ridge Reservation are described in the following sections. Research
areas are shown in Maps 6 and 7.

Watersheds. The reservation comprises a series of small drain-
age basins through which small streams feed the Clinch River-Melton
Hill Reservoir. These watersheds generally drop about 60 m from
the head of the stream to the outlet of the drainage basin. Small
drainage basins play a central role in monitoring the response of
landscapes to environmental impacts.

Current research on thc Walker Branch watershed area (area 0919)
is addressed to the movement of natural and man-caused soluble and
insoluble particulates and materials in the environment. This
research facility is unique because it is a calibrated watershed.
Located on the north side of Bethel Valley Road on Chestnut Ridge,
Walker Branch flows from the watershed into the embayment on
Melton Hi11l Dam. Research at the watershed deals with the funda-
mental behavior of nutrient cycles and the distribution of elements
in natural ecosystems. The watershed area is used to quantify the
movement of foreign and natural materials through the vegetation,
soil, forest floor, and aquatic systems of the natural landscape.
Research also is directed toward determining the effects on the
environment of toxic airborne and waterborne materials, including
the heavy metals from fossil-fuel power plants, and entrance of these
materials into the Tife cycles of animals and man. The research
being conducted on Walker Branch contributes to the basic knowledge
of biogeochemical cycles in typical forested landscapes of Eastern
Deciduous Forest types.



ORNL-DWG 75-6039

Map 8.

CARL programmatic land.

69



70

Associated with the Walker Branch watershed is the Walker
Branch embayment (area 7660) which is currently being studied to
delineate the movement of nutrient materials from terrestrial to
aquatic systems. Future research on Walker Branch and the embay-
ment will focus on the transport and fate of trace contaminants
associated with both fossil-fuel and nuclear-fuel cycles.

Small watersheds in area 7660 (south slopes of Haw Ridge) are
being established. Research at these sites will be related to the
fate, effects, and transport of emissions from coal combustion.

Radioisotope Tracer Areas. Radionuclides are used within seven
forested areas south and east of ORNL and on the crest and slopes of
Chestnut Ridge southeast of Y-12. These research areas include 0810,
0917, 7754, 7655, 7650, 7951, and 7950 and contain approximately 335
acres (136 ha). They are used for an ongoing program of radionuclide
cycling studies in natural and manipulated forested ecosystems.

One area irretrievably committed to research is the site of a %7Cs-
tagged plot of hardwoods and shrubs (7754). Other locations (7950
and 7951) have experiments on both soil and trees tagged with radio-
active nuclides. Location 0917 south of Y-12 where the sludge from
New Hope Pond is dumped is included in near-future plans for studying
contaminated landscapes.

Tritium studies have been conducted in a forested area (0810) on
the north side of the ERDA Reservation. The western portion of area
0810 is also being used to monitor trace contaminants transported in
the ORGDP cooling tower plumes which drift over the area; the remaining
area is to be used for potential program expansion.

Numerous studies of radionuclide behavior in aquatic and terres-
trial envirunments have been carricd out in the White Qak Creek water-
shed. Beginning on Chestnut Ridge and flowing through the ORNL com-
pound, White Oak Creek passes by several burial grounds and sites
contaminated with radioactive waste. This entire watershed is invalu-
able for radionuclide cycling studies that explore questions about the
long-term fate of radioactive wastes placed in surface geological for-
mations. Both Melton Branch and White Oak Creek receive chronic and
low concentrations of radionuclides and heavy metals in effluents
from laboratory operations.

Experimental Field Plot and Tree Nursery Area (0800). The 0800
area is devoted to low-intensity radiation research; it contains an
infinite-plane radiation source incorporated into the surface soil.
This site is firmly committed to long-term radiation-effect studies.
The site (125 acres; 51 ha) is located in an isolated controlled
area along the Clinch River southeast of ORNL west of State
Highway 95. 01d-field and scrub species occupy parts of the
area accompanied by large areas of fescue grassland and nonforest
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vegetation. Part of the area is used for long-term studies to eval-
uate the radiation dose and environmental effects that may arise in

a post-attack situation. Experiments are also conducted on small ro-
dents, insects, and plants of agricultural importance. The site is
fully instrumented. A 10-acre (4-ha) tract containing the experi-
mental plots with cesium-tagged fallout simulant is enclosed by
antipersonnel fencing and marked with appropriate hazard signs. The
area also contains a meteorological monitoring tower operated by the
Atmospheric Turbulence and Diffusion Laboratory (ERDA-NOAA).

Part of the area is in forestry compartment 20, which contains
an experimental apparatus for investigating the microclimate inter-
face between forested and open lands. Near the radioactive plots,
but south of the White Oak Creek-Lake outlet, is scrub growth and
an ecological animal-trapping area. This site provides animals and
ecological data for use in the post-attack studies.

Research activities will be intensified in this area. The most
fertile soil on the ERDA Reservation is derived from terraces formed
by floods of the Clinch River, Tree nurseries for research purposes
will be established in areas formerly used as topsoil borrow pits.
The tree nurseries are necessary for developing and maintaining
experimental materials of uniform genetic stocks. Such biological
material is essential for research on the effects of pollutants on
-ecosystems that will arise from new programs in nonnuclear energy
technology.

Environmental Monitoring Areas. Environmental monitoring areas
are located in areas 7851, 0100, 7565, 4552, and 3599 in a forested
drainage adjacent to White Oak Creek and Melton Branch, to the south
and southwest of ORNL and adjacent to the radioactive-waste burial
grounds. The area includes White Oak Lake and its outlet at the
Clinch River. Approximately 225 acres (91 ha) are included in the
area.

Ecological monitoring is conducted routinely by the Operations
and Health Physics Divisions of ORNL to follow the seepage of radio-
active wastes, trace the pathways of radionuclides, and to assess the
effects of low-level radiation exposure to the natural habitat,
including the vegetation and aquatic environments of White Oak Lake.
Practical aspects of the monitoring program deal with safety con-
siderations of radioactive-waste disposal.

Laboratory Water Supply and Chestnut Ridge Control Site. Area
0914 (north of ORNL) is a drainage basin containing a spring, pump-
ing station, and well; pipelines supplying research facilities at
ORNL are Tlocated in this area. It is imperative that this water
source be protected because it serves as the water supply for
aquatic experiments conducted by the ORNL Environmental Sciences Divi-
sion at Buildings 2001, 1504 and the Environmental Sciences Laboratory,
As such this research area is committed in support of aquatic research,
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This area has served as a source of experimental organisms and nat-
ural and high-quality water to support the long-term aquatic ecol-
ogy studies dealing with radioactive tracer and productivity studies
and, more recently, the developing program on thermal effects of
effluents from power reactors. A portion of the area is in forestry
compartment 15, and forest management practices within the area are
modified to ensure protection of the wells and springs located here.

Animal Population and Collecting Areas. Areas 0852, 0916, and
7730, south of the Tower Shielding Facility (TSF), are used for the
collection of mammals for Taboratory experiments or as field sites
for studies on the relation of structural forest parameters and
small-mammal population dynamics. These areas provide opportunity
for program expansion in the 1892 acres (766 ha) located on diverse
terrain and habitat, including grassland portions of the ERDA re-
servation managed by the CARL.

Area 0090 is currently being used to establish the dissemination
of radionuclide waste from a waste disposal area by small-mammal
populations. This area is also being used to correlate small-mammal
species and the structural components of the plant community that
they inhabit.

Lands within these areas are used for multipurpose activities
by both the Environmental Sciences Division of ORNL and the CARL
facility. Parts of the area are in forestry compartments 23 and
24, Small plots within the area serve as collection sites for
small mammals that show uniform nutritional and physiological con-
ditions when reared in the same locale. Uniformity of research
organisms is necessary for detecting the often subtle responses
to low-level environmental stresses.

0-Segment Tree Nursery Area. The 0 segment (0805) is located
across the Clinch River west of ORGDP and consists of partially
cleared and forested land. Forestry compartment 4 encompasses the
entire area. Portions of this 115-acre (46-ha) tract have been
used for military training purposes under agreement between ERDA
and the Tennessee National Guard, The Tennessee Game and Fish
Commission also maintains a wildlife management program on the
area under a permit granted by ERDA.

The 0 segment also contains a nursery for the propagation of
cottonwood clones and seedlings used as experimental material for
research programs on effects of nucliear and nonnuclear pollutants.
Adjacent to the nursery are areas in the early successional stage
of revegetation which are used to supply animal species indigenous
to such habitat. Flatlands in the northwest corner of the area are
designated as an experimental area for studying radiation effects
on small mammals. Sloughs on the southeast side of the area (X-2,
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Map 7) are used as collecting areas for carp, mosquitofish, midges,
and other biological specimens in support of the ongoing aquatic
research program,

Bethel Valley Quarry. The deep limestone quarry adjacent to
Bethel Valley Road (area 0924) is currently used as a waste-disposal
site and receives overflow from the Y-12 ash pit. The quarry drains
into a small tertiary stream crossing the CARL control area. On
this site the ORNL Environmental Sciences Division is investigating
movements of toxic materials in the environment and the dispersal
and settling characteristics of particulate materials in waste. The
site contains 10 acres (4 ha).

Transmission-Line Research Areas. Six management areas desig-
nated as 0400 have been established in cooperation with TVA to
evaluate alternative techniques of power-line right-of-way mainte-
nance. Ecological studies of various combinations of cover plants,
represented by both shrubs and grasses, are being conducted. Alter-
native techniques are being compared for their effectiveness in pro-
tecting the site and their potential for sheltering and feeding
small game and rodents. Studies are being conducted under varying
conditions and habitat so the results may be generally applied to
regional problems of power-line maintenance. Approximately 65
acres (26 ha) are devoted to these studies. Additional areas
marked as 0915 and 0450 are being used to determine the effects on
small-mammal and bird communities following modification of forest
habitats for transmission-line corridor construction and maintenance.

Cooling-Tower (ORGDP) Drift Study Area. Downwind areas with-
in area 0809 east and northeast of ORGDP, in the valley floor tra-
versed by Blair Road and Poplar Creek, are used to study the dis-
tribution and the effects of water and chemical additives from the
cooling towers at ORGDP. Additional land for these studies is also
needed in the 0 segment across the river from the plant. Part of
the area scheduled for study lies in the buffer zone around ORGDP
as well. Area 0809 contains approximately 920 acres (372 ha).

Special Habitats for Aquatic Research. Several quarries, small
streams with associated watersheds, and miscellaneous habitats are
located on the ERDA Reservation. Lambert quarry (area I) is iso-
lated, and access can be controlled. There is a small associated
watershed. Research on fish tracking and the cycling of trace con-
taminants is in progress at Lambert quarry.

McCoy Branch, Bethel Valley Quarry. The associated water-
sheds (area II) are being studied to determine transport of trace
contaminants that are released from a fly-ash tailings pond east
of Fanny Knob. Research will continue on transport, cycling, and
effects of trace contaminants from fly ash in aquatic ecosystems

inhabitating this site.
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Bear Creek. Although highly impacted by drainage from acid
pits near Y-12, Bear Creek (area IX) is a valuable aquatic habitat
because of the opportunity to study recovery following cessation
of acid and nitrate pollution. The creek has several monitoring
stations, and the backlog of data will provide the basis for
before-and-after comparisons during the recovery process.

Clinch _River and Poplar Creek. The embayments of the Clinch
River and a section of Poplar Creek are used for fish population
studies and as aquatic monitoring stations. Roberts Branch embay-
ment (area X-2) located just below Gallaher Bridge across the river
from ORGDP 1is used for fish population studies and is one of the
best areas for collecting spawning carp. Embayment Pond (area X-3)
just below Grassy Creek and above Gallaher Bridge is used for col-
lecting spawning carp. A portion of Poplar Creek (area X-4),
approximately 200 m upstream from the mouth, is used for fish popu-
lation studies and as an aquatic monitoring station. Clinch River
Mile 11 (area X-5) is used for fish population studies and as an
aquatic monitoring station for the three-plant assessment. The
mouth of E11is Creek (area X-6), located at mile 4.3 on Poplar
Creek, is used for fish population studies and as an aquatic
monitoring station for the three-plant assessment. The segment
50 m above the convergence of Poplar Creek with the East Fork
of Poplar Creek is used for fish population studies and as an
aquatic monitoring station for the three-plant assessment.

Melton Lake Waterfowl Habitat. This site (area XII) has the
attractive feature of combined open upland habitat (pasture), shore-
line, and open-water rest areas. Conditions are conducive to estab-
lishing resident waterfowl populations. Migrants are also attracted
to this site. Both resident and migrant waterfowl populations are
resources for studies of potential environmental impacts related
to different energy technologies. The major emphasis at present
is the establishment of Canada geese on the Melton Hill reservoir.
This effort involves TVA, the State of Tennessee Wildlife Agency,
and environmental research groups in ERDA,

Wildlife Refuge (K-25). The ponds (area 0811) on the south
side of ORGDP, including the adjacent lowlands, are reserved for
natural wildlife refuge. This area is a regular habitat for a
population of coots and other wildfowl. Concomitant use is made of
the area as a natural study location for ecological observation and
experimentation. The tract includes about 170 acres (69 ha).
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Research Facilities of the Comparative
Animal Research Laboratory (CARL)

Facilities used in support of CARL's research.programs are summarized
in Map 8 and Table 5. CARL, with its land and facilities, represents a
unique ERDA laboratory well suited to carry out programs that could not
be accomplished (or only with great difficulty and expense) elsewhere.
Specific data from animal research are needed to define the risk to man
from energy-related environmental toxic agents. Without agriculturally
improved land and the programs this land supports, these data
might not be developed.

Programs at CARL include studies on the metabolism and effects of
energy-related toxic agents in a variety of mammalian species, including
small laboratory rodents, carnivores, and large domestic animals, such
as swine, sheep, cattle, and horses. The large domestic animals are
used not only for critical studies on the contamination of man's food
chain but also (because of their large size, long life-span, and long
gestation period) for interspecies comparisons designed to better extra-
polate from experimental animal data to man. These species require agri-
culturally improved 1and for maintenance of healthy breeding herds, and
the lands identified in Map 8 are required for this purpose.

In addition to agriculturally improved land, an area has been identi-
fied for future ecological studies in cooperation with the Environmental
Sciences Division (ORNL) and with the Forestry and Wildlife Department of
the University of Tennessee Agricultural Experiment Station (area 1, Map
8). This area allows control of wildlife populations, management and
control of woodland areas, and appropriate management of agricultural land.
These areas must be contiguous, and strict animal and personnel control
must be exercised.

Areas currently being used to support the CARL program are described
below. Acreage data for the tracts are summarized in Table 5. Lands
cited below are shown on Map 8. :

Gallaher Bend contains 102 acres (41 ha) of good-quality pas-
tureland and 280 acres (113 ha) of woodland. There are no facilities
other than fencing on this site. This area is used principally for
the pasturing of cattle. The area has been identified and should be
reserved for future studies on the environmental impact of energy-
related environmental pollutants as they relate to agriculture,
forestry, and wildlife management. Of all the lands of the Oak Ridge
Reservation, this peninsula, almost entirely surrounded by water, has
the unique potential for these critical studies. Not only are
wildlife species isolated and contained, but this is one of the best
environments for small mammals and contains integrated pastureland
and woodland for interaction studies. Large-scale studies on the
distribution and transport of energy-related environmental pollutants
are being initiated on this area.




Table 5. P~ogrammatic lands assigned to CARL

Programmatic Land

Pastureland Woodland

aad/or Lots within fenced Other Total

cropland etc. toundaries woodland
(ha) (ha) (ha) (ha) (ha)
1. Gallaher Bend 4 8 105 154
2. Freels Bend 128 13 32 144 317
3. Solway Bend/Bethel Valley 45 78 36 13 200
4, Laboratory Area 32b 32
5. Chestnut Ridge 14] 4 100 28 273
6. Compartment "A" 81¢ 1 27 109
7. Compartment "B" 71 2 23 | 96
8. Compartment "C" 69 4 15 | 88
9. Compartment "D" 53 4 13 16 86
10. Compartment "E" 60 18 4 97 179
Total 689 85 257 503 1534

aInc1udes 5 ha occumpi

Prncludes ORAU animal

ed By dwellings.

facilities.

CExcludes 12 ha to be transferred to the City of Oak Ridge.

9/
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Freels Bend contains 316 acres (129 ha) of good-quality pasture-
land and cropland, 32 acres (13 ha) of lots, and 435 acres (176 ha)
of woodland. Facilities include six barns, low-dose-rate and high-
dose-rate irradiation facilities, two sheds, a silo, and a unique log
house of historical interest.

The area is used principally for irradiation of large animals,
maintenance of caesarian-derived SPF swine, maintenance of age-
irradiated burros, maintenance of breeding sheep flocks, pasturing
of cattle, and production of hay and corn silage. The area is unique
for these uses because of the relatively high fertility of the cleared
land, isolation from other land areas by dense woodland and water, and
access by a s1ng1e road over a causeway. Thus sheep are safe from wild
dogs, SPF swine are safe from microbial contam1nat1on, and aged burros
are safe from the stresses of dogs and people.

Solway Bend-Bethel Valley contains 111 acres (45 ha) of pasture-
land and cropland, 18 acres (7.3 ha) of lots, and 346 acres (140 ha)
of woodland. Facilities include two general-purpose barns, one swine
barn with small laboratory, and two swine sheds. This area is used
primarily for maintaining experimental swine in isolation, for main-
taining burros in a lifetime study, and for pasturing cattle. Some
hay is produced.

The Laboratory Area contains 79 acres (32 ha). This area con-
tains CARL's principal research facilities: the main laboratory and
office building, a surgery building, an autopsy bui]ding, two green-
houses, an equ1ne building, a cattle, sheep, and swine nutritional
facility, swine farrowing and rearing facilities, radioisotope lab-
oratory, five barns, a feed mill, carpentry shop, machine shop and
storage facility, cold storage building, warehouse, and sewer plant.

Chestnut Ridge contains 348 acres (141 ha) of fair- to good-
quality pastureland, 10 acres (4 ha) of lots and 316 acres (128 ha)
of woodland. Facilities include three barns, two concrete trench
silos, machinery shed, underground gasoline tank with pump, and a
pneumatic water system. This land is used principally for the pas-
turing of cattle and for hay and silage production.

Compartment A contains 200 acres (81 ha) of fair-quality pas-
tureland, 2 acres (1 ha) of lots, and 66 acres (26 ha) of woodland.
Facilities include a shed and a silo. The land is used principally
for the pasturing of cattle and winter feeding of the cattle herd.
This is particularly valuable pastureland because of its nearness
to the main laboratory facilities, which reduces labor costs during
the winter months when feeding is required. It is extremely impor-
tant that this land be preserved.
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Compartment B contains 175 acres (71 ha) of fair-quality pas-
tureland, 5 acres (2 ha) of lots, and 58 acres (23 ha) of woodland.
Facilities include one barn and a corral. The principal use is the
pasturing of cattle.

Compartment C contains 171 acres (69 ha) of fair-quality pas-
tureland and cropland, 10 acres (4 ha) of lots, and 36 acres (16
ha) of woodland., Facilities include a barn and a silo. This land
is used principally for the pasturing of cattle and for hay produc-
tion.

Compartment D contains 130 acres (53 ha) of fair-quality pas-
tureland and cropland, 10 acres (4 ha) of lots, and 71 acres (29
ha) of woodland. Facilities include a barn and a machinery shed.
This land is used principally for the pasturing of cattle and for
hay production.

Compartment E contains 149 acres (60 ha) of cropland and pas-
tureland, 44 acres (18 ha) of lots and plot land, and 250 acres
(101 ha) of woodland. Facilities include two small barns, one barn
especially designed for raising calves, one large feeding barn with
silo, the agronomy fieldhouse, a machinery shed, and a shade house.
The principal uses of the area are production of hay and silage crops,
plant science research [20 acres (8 ha)], and cattle pasture and main-
tenance. '

FUTURE RESOURCE REQUIREMENTS FOR PROGRAMMATIC RESEARCH
IN ENVRIONMENTAL SCIENCES

As mare specific data are required an the environmental hehaviar of
energy-related toxic agents and as the effects of these agents on agri-
culture, forests wildlife and humans are identified, newer, more sophis-
ticated experiments must be conducted to assess total impacts on ecosystems
on which man depends. Land and water possessing characteristics necessary
for such studies are rare. Not only must it have the necessary qualities
suitable for agriculture and forestry management with the necessary wild-
life habitats, but it must also permit isolation and containment for en-
vironmental control. Several such areas exist on the reservation, and
the following sites will be used, as needed, for ERDA's programmatic re-
search in environmental sciences.

Thirteen sites have been identified for future use in anticipated pro-
jects. These sites [0801, 0913, 0923, 7733 (Map 6); VI, VIII, XI, XII (Map
7); and 0812, 0918, 0922, 7732, 7734 (Legend for Map 6)] have been selected
on the basis of geologic, edaphic, aquatic, and biotic characteristics and
on the basis of how the adjacent lands relate to potential energy techno-
logies. These 13 areas presently are undisturbed, to the extent that this
is compatible with other land-use needs, to maintain the desired site
characteristics for projected and potential environmental science research.
Selected sites are described below.
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Raccoon Creek (0801) is the only stream remaining on the res-
ervation that can serve as a control stream for aquatic studies.
It has served as a collection site for aquatic organisms for a num-
ber of years. Within the proposed Raccoon watershed are numerous
subwatersheds on the south slope of Haw Ridge, some of which have
been included in the descriptions of unique natural areas. The
watershed is one of the few that is not heavily polluted or impacted
by construction. In view of the commitment of Grassy Creek to the
Clinch River Breeder Reactor site and the possible impact by EXXON,
the Raccoon Creek watershed will be used as an experimental refer-
ence site in aquatic research.

McNew Hollow (0913) is the only marsh habitat of any signifi-
cance on the reservation and represents a unique research area for
the assessment of impacts on inland wetlands.

The West Branch of White Oak Creek (area VI) will be impounded
to ensure a constant water supply for experimental ponds used in
aquatic research. In addition, about 40 small ponds are planned
along West Branch between Bethel Valley Road and Haw Ridge.

The Scarboro Embayment and Kerr Hollow (area VIII) serve as
a collecting site for aquatic organisms. Drainage from agricul-
tural lands and from a small chemical dump (in a quarry) provide -
a different water-quality regime, and this site will be used as
a future monitoring station.

Gum Branch (0923) east of Walker Branch Watershed on Chestnut
Ridge. The Gum Branch area or subunits thereof is planned for
use in future expansions of environmental programs requiring soils
and geology similar to the present Walker Branch site but with
different vegetation. Habitats include old-growth forest, pasture,
and transmission-line corridors.

East Fork Poplar Creek (area XI) represents the only sizeable
intact and nondisturbed floodplain on the reservation. Although
1t contains fertile suil, Lhe area is not currently being uscd for
agriculture but contains a 30-year second-growth forest with ex-
tensive forest communities typical of east Tennessee floodplains.
This site is near ORGDP and the proposed Exxon site. This tract
should be retained for environmental science research in support
of these energy-related technologies.
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