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BELLEFONTE COMBINED LICENSE APPLICATION - RESPONSE TO
ENVIRONMENTAL REPORT REQUEST FOR ADDITIONAL INFORMATION -

TERRESTRIAL AND AQUATIC ECOLOGY

Reference: Letter from Mallecia Hood (NRC) to Ashok S. Bhatnaker (TVA), Request for
Additional Information Regarding the Environmental Review of the Combined
License Application for Bellefonte Nuclear Plant, Units 3 and 4, dated July 11, 2008
[ML081840493].

This letter provides the Tennessee Valley Authority's (TVA) response to nine of the Nuclear
Regulatory Commission's (NRC) request for additional information (RAI) items included in the
reference letter.

The enclosure to this letter provides a response to nine of the NRC RAIs related to Terrestrial and
Aquatic Ecology, as well as identifying any associated changes that will be made in a future
revision of the BLN application. The status of the terrestrial ecology and aquatic ecology RAIs is
also provided in the enclosure.

If you should have any questions, please contact Thomas Spink at 1101 Market Street, LP5A,
Chattanooga, Tennessee 37402-2801, by telephone at (423) 751-7062, or via email at
tespink@tva.gov.
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on this __\_ day of A V(.,, 2008.

J A. Bailey
Vie President, Nuclea eneration Development

clear Generation Development & Construction

Enclosure and Attachments:
See page 3.
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Enclosure:

Responses to Environmental Report Information Needs - Terrestrial and Aquatic
Ecology

Attachments:

2.4.1-2. Mirarchi, R. E., ed., Alabama Wildlife, Volume I: A Checklist of Vertebrates
and Selected Invertebrates: Aquatic Mollusks, Fishes, Amphibians, Reptiles,
Birds, and Mammals, The University of Alabama Press, 2004. (Excerpts)

2.4.1-3. Tennessee Valley Authority, Regional Observations of Rafinesque's Big-Eared
Bat in Jackson County, Alabama (including TVA Regional Natural Heritage
Database Records of Observations) (Accessed in July 2008). (Entire document)

4.3.1-1. Tennessee Valley Authority, Figure 4.3-1, Habitat Affected by Construction,
Rev. 1. (Entire document)

4.3.2-1. Tennessee Valley Authority, TVA/BLN Units 3 & 4, Barge Dock Dredge
Area, July 2008. (Entire document)

5.3.1.2-1A. Tennessee Valley Authority, Final Environmental Impact Statement, Tennessee
River and Reservoir System and Operation and Planning Review,
TVA/RDG/EQS-91/1, 1990. (Excerpts)

5.3.1.2-1B. Tennessee Valley Authority, Final Programmatic Environmental Impact
Statement, Reservoir Operations Study, February 2004. (Excerpts)

5.3.1.2-2A. Tennessee Valley Authority, "Report on Larval Fish Entrainment for the Years
1975-1976, Bellefonte Nuclear Plant Units I and 2," 1977. (Entire document)

5.3.1.2-2B. Tennessee Valley Authority, TVA Data Services Branch, "Summary of TVA
Larval Fish Investigations," 1983. (Entire document)
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This enclosure provides the status of the Bellefonte Nuclear Plant, Units 3 and 4 (BLN) responses to the
seven requests for additional information (RAI) related to Terrestrial Ecology and the six RAIs related to
Aquatic Ecology.

Status of Requests for Additional Information Related to Terrestrial Ecology

RAI Number Date of TVA Response

* 2.4.1-1

. 2.4.1-2

* 2.4.1-3

* 2.4.1-4

* 2.4.1-5

* 2.4.1-6

* 4.3.1-1

July 25, 2008. (Reference 1)

This letter - see following pages.

This letter - see following pages.

This letter - see following pages.

This letter - see following pages.

Future - expected submittal by August 11, 2008.

This letter - see following pages.

Status of Recuests for Additional Information Related to Aciuatic Ecology

RAI Number

* 2.3.1-1

* 2.4.2-1

* Table 2.4-7

Date of TVA Response

August 4, 2008. (Reference 2)

Future - expected submittal by August 11, 2008.

This letter - see following pages.

Thisletter - see following pages.

This letter - see following pages.

This letter - see following pages.

* 4.3.2-1

* 5.3.1.2-1

* 5.3.1.2-2

References:

1. Letter from Jack A. Bailey (TVA) to NRC Document Control Desk, "Bellefonte Combined
License Application - Response to Environmental Report Request for Additional Information -
Terrestrial Ecology," dated July 25, 2008.

2. Letter from Jack A. Bailey (TVA) to NRC Document Control Desk, "Bellefonte Combined
License Application - Response to Environmental Report Request for Additional Information -
Hydrology," dated August 4, 2008.
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NRC Review of the BLN Environmental Report

NRC Environmental Category: TERRESTRIAL ECOLOGY
NRC RAI NUMBER: 2.4.1-2

Discuss what wildlife species are likely to be found in native grass, mixed hardwood forested
wetland, and emergent wetland cover types.

BLN RESPONSE:

As discussed in Environmental Report Subsection 2.4.1.3, species of fauna typical of native grass include
the following:

" Eastern cottontail rabbit (Sylvilagusfloridanus)

* Woodchuck (Marmota monax)

" Hispid cotton rat (Sigmondon hispidus)

" Least shrew (Cryptotis parva)

" Eastern meadow lark (Sturnella magna)

* Field sparrow (Spizella pusilla)

" Gray rat snakes (Elaphe obsolete spiloides)

* Eastern garter snakes (Thamnophis sirtalis sirtalis)

* Fowler's toad (Bufofowleri)

" American toads (Bufo americanus)

In northeastern Alabama, mixed hardwood forested wetlands provide suitable habitat for the following
fauna (Attachment 2.4.1-2):

* Swamp rabbits (Sylvilagus aquaticus)

* Cotton mouse (Peromyscus gossypinus)

" Muskrat (Ondatra zibethicus)

* American toad (Bufo americanus)

* Northern cricket frog (Acris crepitans crepitans)

* Cope's gray tree frog (Hyla chryoscelis)

* Mountain chorus frog (Pseudacris brachyphona)

* Northern spring peeper (Pseudacris crucifer crucifer)

* American bullfrog (Rana catesbeiana)

* Upland chorus frog (Pseudacrisferiarumferiarum)

* Southern leopard frog (Rana sphenocephala)

* Mud snake (Farancia abacura)
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* Midland water snake (Nerodia sipendon pleuralis)

* Eastern Ribbon snake (Thamnphis sauritis sauritis)

" Pond slider (Trachemys scripta)

" Stinkpot (Sternotherus minor)

Fauna typical of emergent wetland habitat in northeastern Alabama (Attachment 2.4.1-2) include the
following:

* Marsh rice rat (Oryzomys palustris)

* Muskrat (Ondatra zibethicus)

* American toad (Bufo americanus)

* Northern cricket frog (Acr-is crepitans crepitans)

* Green tree frog (Hyla cinerea)

" American bullfrog (Rana catesbeiana)

* Upland chorus frog (Pseudacrisferiarumferiarum)

* Southern leopard frog (Rana sphenocephala)

* Mud snake (Farancia abacura)

* Plain bellied water snake (Nerodia erythrogaster)

" Midland water snake (Nerodia sipendon pleuralis)

* Eastern Ribbon snake (Thamnphis sauritis sauritis)

* Pond slider (Trachemys scripta)

* Stinkpot (Sternotherus minor)

" Great blue heron (Ardea Herodias)

* Snowy egret (Egretta thula)

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION TEXT CHANGES:

Change COLA Part 3, ER Chapter 2, Subsection 2.4.1.3, by inserting the following text as the last two
paragraphs of the subsection, as follows:

The BLN site includes approximately 11 ac. of mixed hardwood forested wetlands.
Mammals associated with mixed hardwood forested wetlands in Alabama include swamp
rabbits (Sylvilaqus aquaticus), cotton mice (Peromyscus .Ossypinus), and muskrats
(Ondatra zibethicus). Forested wetlands also provide suitable habitat for a variety of reptiles
and amphibians. American toad (Bufo americanus), northern cricket frog (Acris crepitans
crepitans), Cope's -gray tree frog (Hyla chtyoscelis), mountain chorus frogq (Pseudacris
brachyphona), northern springq peeper (Pseudacris crucifercrucifer), American bullfrog
(Rana catesbeiana), upland chorus frog (Pseudacris feriarum feriarum), southern leopard
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frog (Rana sphenocephala), mud snake (Farancia abacura), midland water snake (Nerodia
sipendon pleuralis), eastern ribbon snake (Thamnphis sauritis sauritis), pond slider
(Trachemys scripta), and stinkpot (Stemotherus minor) amphibian and reptile populations
are common to forested wetlands in northern Alabama. (Reference 8)

Two emergent wetlands adjacent to Town Creek have been identified on the BLN site.
Marsh rice rats (Orvzomys palustris) and muskrats (Ondatra zibethicus) are common
mammals identified in emergent wetlands. Amphibians and reptiles thrive in emergent
wetland environments. American toad (Bufo americanus), northern cricket frog (Acris
crepitans crepitans), green tree frog (Hyla cinerea), American bullfrog (Rana catesbeiana),
upland chorus frog (Pseudacris feriarum feriarum), southern leopard frog (Rana
sphenocephala), mud snake (Farancia abacura), plain bellied water snake (Nerodia
erythrogaster), midland water snake (Nerodia sipendon pleuralis), eastern ribbon snake
(Thamnphis sauritis sauritis), pond slider (Trachemys scripta), and stinkpot (Sternotherus
minor) populations are associated with emergent wetlands in Alabama. Herons, including
the great blue heron (Ardea Herodias) and snowy egrets (E-gretta thula), often foragqe in
emergent wetlands. (Reference 8)

ATTACHMENTS:

The following document is provided as Attachment 2.4.1-2:

2.4.1-2. Mirarchi, R. E., ed., Alabama Wildlife, Volume 1:. A Checklist of Vertebrates and Selected
Invertebrates: Aquatic Mollusks, Fishes, Amphibians, Reptiles, Birds, and Mammals, The
University of Alabama Press, 2004. (Excerpts)
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NRC Review of the BLN Environmental Report

NRC Environmental Category: TERRESTRIAL ECOLOGY

NRC RAI NUMBER: 2.4.1-3

Have Rafinesque's big-eared bats been observed near the BLN site? Describe where/when the
nearest surveys were conducted by a qualified bat biologist.

BLN RESPONSE:

TVA's Regional Natural Heritage Database contains six records of Rafinesque's big-eared bats
(Corynorhinus rafinesquii), also known as Eastern big-eared bats, having been observed in Jackson
County, Alabama (Attachment 2.4.1-3). These six observations were made from 1953 to 1978 and are
considered historical. The locality of the observations, shown in Attachment 2.4.1-3, range between 13
and 23 miles from the BLN project site. Several of these sites have been examined in the past decade,
and no big-eared bats were observed at these localities.

Endangered species biologists from the Alabama Department of Conservation and Natural Resources, and
from TVA, have examined many caves in Jackson County and throughout northern Alabama since 1990,
and found no populations of big-eared bats in caves in this region. One big-eared bat was captured at the
Walls of Jericho, northwest of Scottsboro, Alabama, during a mist nest survey in 2007. This is the only
known record of this species in northern Alabama for several decades. The Walls of Jericho area is
dominated by sandstone outcrops and deep gorges. This habitat does not exist at the BLN site.

Forested habitat at the BLN site was examined on June 11, 2008. No potential roost trees (mature hollow
trees) suitable for use by big-eared bats were found on the site. An old water storage and pump facility
was also examined (externally). Louvered ventilation openings and areas along the eaves and roof line of
the facility were examined for staining that would indicate that the structure was used by bats. No
evidence of bats was identified.

The closest suitable habitat for this species exists in wetlands on Bellefonte Island (mature hollow trees)
in the Tennessee River and along the extensive sandstone escarpment of Sand Mountain located south and
across the river from the BLN site. Given the overall lack of suitable roost trees, caves, or sandstone
outcrops and no evidence of bat use at the water pump facility, the likelihood that Rafinesque's big-eared
bats use the BLN site is minimal.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION TEXT CHANGES:

None.

ATTACHMENT:

The following document (map and data) are provided as Attachment 2.4.1-3:
2.4.1-3. Tennessee Valley Authority, Regional Observations of Rafinesque's Big-Eared Bat in

Jackson County, Alabama (including TVA Regional Natural Heritage Database Records
of Observations) (Accessed July 2008). (Entire document)
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NRC Review of the BLN Environmental Report

NRC Environmental Category: TERRESTRIAL ECOLOGY

NRC RAI NUMBER: 2.4.1-4

What keystone species are present within BLN cover types?

BLN RESPONSE:

Keystone species have a disproportional effect on an ecosystem relative to their abundance. A species
that serves as the only member of a niche would be considered a keystone species. If that species were
removed, substantial changes to the ecosystem would result. Species common to the BLN site occupy
trophic levels that are sufficiently broad such that niche overlap is widespread. Thus, no keystone species
have been identified on the BLN site. Because a single organism is not the sole constituent of a niche on
the BLN site, the removal of a single species would not cause cascading effects through the ecosystem.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION TEXT CHANGES:

Change COLA Part 3, ER Chapter 2, Section 2.4, by adding new Subsection 2.4.1.4.6, as follows:
2.4.1.4.6 Keystone Species

Keystone species have a disproportional effect on an ecosystem relative to their abundance.
A species that serves as the only member of a niche would be considered a keystone
species. If that species were removed, substantial chanqes to the ecosystem would result.
Species common to the BLN site occupy trophic levels that are sufficiently broad such that
niche overlap is widespread. Thus, no keystone species-have been identified on the BLN
site. Because a single or-ganism is not the sole constituent of a niche on the BLN site, the
removal of a single species would not cause cascading effects through the ecosystem.

ATTACHMENTS:

None.
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NRC Review of the BLN Environmental Report

NRC Environmental Category: TERRESTRIAL ECOLOGY

NRC RAI NUMBER: 2.4.1-5

What species may function as indicators of ecological health on the BLN Site?

BLN RESPONSE:

Species that may function as indicators of ecological health are groups or types of biological resources
that can be used to assess environmental conditions. Such species are often, but not limited to, state or
federally-listed species and other rare species. Typically, such organisms at or near a site can be selected
to characterize the current ecological status of the site or to track or predict significant change in the
future.

Terrestrial organisms that inhabit the BLN site are common inhabitants of the Sequatchie Valley
ecoregion. There is little population information available for those organisms that are less common,
which limits the ability to track possible changes to their status in the future. Therefore, no species exist
at the site that might function as true ecological indicators.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION TEXT CHANGES:

Change COLA Part 3, ER Chapter 2, Section 2.4, by inserting new Subsection 2.4.1.4.7, as follows:
2.4.1.4.7 Ecological Indicators

Species that may function as indicators of ecological health are groups or types of biological
resources that can be used to assess environmental conditions. Such species are often, but
not limited to, state or federally listed species and other rare species. Typically, Such
organisms at or near a site can be selected to characterize the current ecological status of
the site or to track or predict significant change in the future.

Terrestrial organisms that inhabit the BLN site are common inhabitants of the Sequatchie
Valley ecoregion. There is little population information available for those organisms that are
less common, which limits the ability to track possible changes in their status in the future.
Therefore, no species exist at the site that might function as true ecological indicators.

ATTACHMENTS:

None.
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NRC Review of the BLN Environmental Report

NRC Environmental Category: TERRESTRIAL ECOLOGY

NRC RAI NUMBER: 4.3.1-1

Identify how much acreage of each cover type will be permanently lost due to the construction and
operation. Identify how much will be temporarily lost and what cover type the reclaimed community
will resemble.

BLN RESPONSE:

Areas of previously undisturbed habitat that would be permanently lost due to construction are illustrated
in the revision to ER Figure 4.3-1 provided as Attachment 4.3.1-1 to this enclosure. As indicated in
Table 1 below, approximately 87 acres of various cover types would be permanently lost. The remainder
of construction and operational impacts would occur on previously disturbed areas composed of existing
facilities and improved yard grass areas.

Areas temporarily lost would not be restored to their preconstruction undisturbed habitat cover type, but
instead would be available for reclamation. Reclaimed areas would resemble the improved yard grass
areas currently maintained at the site.

In ER Subsection 4.3.1.1, approximately 147 acres are described as the area of anticipated disturbance
based on previously affected areas. This area was derived from an amalgam of existing and planned
buildings, as well as previously disturbed yard grass areas. Because permanent facilities and maintained
yard grass provide limited habitat for wildlife, the reference to 147 acres in Subsection 4.3.1.1 is
removed.

Table 1

Estimated Acreage of Permanently Lost Habitat by Cover Type

Previously Undisturbed Habitat to Be Acres Habitat Lost (Percent of Each Cover
Permanently Lost (by Cover Type) Type Habitat on BLN Property)

Mixed Hardwood and Pine Forest 60 7
Native Grasses 13 11

Mixed Hardwood Forested Wetlands 11 100

Scrub-Shrub 3 1
Note: Previously disturbed yard grass areas are not included as a permanent habitat loss, because
maintenance activities (mowing, fertilizing, etc.) limit their usefulness as wildlifehabitat.

This response is PLANT-SPECIFIC.
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ASSOCIATED BLN COL APPLICATION TEXT CHANGES:

Change COLA Part 3, ER Chapter 4, Section 4.3, beginning with paragraph 2, and Subsections 4.3.1 and
4.3.1. 1, as follows:

Generally, potential impacts associated with construction are temporary and minor, except
for the addition of permanent structures, which affect a small percentage of habitats. An
estimated 4188 200 ac. of the 1600-ac. site are expected to be affected by the construction of
a new facility (Figure 4.3-1). (Calculation of a.fo.tod acreago did not in.lude 25`4 a.. o
cultivated gracslands, because they are arcas that haye been prcvieusly altored and
routinoly inaf...taen.d,-aRd throf•oro a.. Of poor habitat quality). When BLN construction is
complete, approximately 60 ac. of the affected acreage are expected to contain permanent
structures including paved lots. Altered areas not containing permanent structures are
revegetated with grasses and routinely maintained following construction. Figure 3.1-6
depicts a detailed construction plan.

4.3.1 TERRESTRIAL ECOSYSTEMS

A detailed and comprehensive description of the terrestrial environment at the BLN site is
provided in Section 2.4.1.

4.3.1.1 Terrestrial Vegetation

Common effects of construction at the BLN site include temporary and long-term alteration
and loss of vegetative cover, loss of habitat, increased erosion, and increased interaction
between humans and wildlife. Approximately 5560 ac. of mixed hardwood and pine
hardwood forests, 13 ac. of native grass fields, apid-l 1 ac. of hardwood forested wetlands,
and 3 ac. of scrub-shrub communities are located within the proposed construction area.
These areas of land represent approximately 7 percent, 11 percent, a4P-1 00 percent and 1
percent of the above habitat types, respectively within the boundary of the BLN siteT
-esf9eeti6Vy. The remaining acres area-of proposed disturbance, appoxi.matoly 11h ac, are
in areas previously disturbed by'the original construction of Bellefonte Units 1 and 2.
Because vegetative communities within the BLN boundary are common within the entire
Sequatchie Valley, the affected area located on BLN property would be a very small
percentage relative to the total areas present in the region.

ATTACHMENT:

The following figure is provided as Attachment 4.3. 1- 1:

4.3.1-1. Tennessee Valley Authority, Figure 4.3-1, Habitat Affected by Construction, Rev. 1.
(Entire document)
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NRC Review of the BLN Environmental Report

NRC Environmental Category: AQUATIC ECOLOGY

NRC RAI NUMBER: Table 2.4-7

Provide an explanation, if available, of the observed decline in fish species between the 1949 - 1984
samples and the 2002-2006 samples.

BLN RESPONSE:

At least two explanations exist to explain species discrepancies across the years. First and foremost,
sampling gear is inherently biased. Sampling methods historically used to collect fish have changed
substantially compared to currently permitted sampling methods. Historically, TVA assessed standing
stocks of fish using the chemical rotenone to sample several 2 to 5-acre coves per reservoir in the
Tennessee River Valley. This method kills the fish assemblage within the cove or embayment, and every
fish can be identified and counted. Electrofishing and gill netting are techniques currently employed, but
sampling biases associated with current sampling gear should be considered when comparing data
collected by different methods. Due to sampling effectiveness and habitat preferences of fishes, it is
impossible to identify all fish in any given area. For example, darters, chubs, shiners, and minnows
typically inhabit shallow, littoral areas, which are difficult to sample by gill net and not readily accessible
by boats carrying shock equipment. Electrofishing in reservoir environments also has depth limitations,
because the electrical field that can be generated is usually quite small. Gill nets are usually limited by
net size and positioning in the water body; however, they sit on the bottom and are exempt from depth
limitations encountered by electrofishing. Utilization of two currently permitted sampling methods with
different biases provides an entirely adequate basis of information to determine fish community structure
and function without killing entire fish assemblages.

In addition to equipment biases, seasonal sampling bias can be introduced when comparing samples taken
with differing techniques from different times of year. For example, samples collected in spring seasons
are typically used to collect spawning fish species like walleye, sauger, and paddlefish. Because TVA
samples in the fall of the year, these species may be overlooked.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION TEXT CHANGES:

None.

ATTACHMENTS:

None.
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NRC Review of the BLN Environmental Report

NRC Environmental Category: AQUATIC ECOLOGY

NRC RAI NUMBER: 4.3.2-1

Confirm whether restoration plans on the barge slip/dock could involve removal of existing banks and
whether refurbishment includes dredging in the vicinity of the barge slip. If disturbance of the current
habitat is anticipated, identify the area of disturbance.

BLN RESPONSE:

Restoration of the existing barge slip is planned during plant construction. The barge slip is located in an
inlet of the Guntersville Reservoir, as shown in Attachment 4.3.2-1. This illustration is a marked-up
excerpt from the TVA/BLN Drawing DWG-NUSTART-004, which was provided as Attachment C in the
referenced TVA letter dated June 12, 2008. The existing barge slip and dock area consists of a three-
sided structure constructed from driven pilings lined with corrugated metal sheeting on the north and
south sides. The third side at the end of the inlet is sloped bank. As depicted in Attachment 4.3.2-1, the
floor of the barge slip, including the area along the base of the existing dock structure, would be dredged
(i.e., desilted) to a depth adequate to accommodate barge traffic. Thesemaintenance dredging activities
are expected to be similar to, but of smaller impact than, dredging that took place during initial
construction of the barge dock. No previously undisturbed habitats (terrestrial or aquatic) are expected to
be affected by the dredging process.

This response is PLANT-SPECIFIC.

Reference:

Letter from Jack A. Bailey (TVA) to NRC Document Control Desk, "Response to NRC Information
Needs Related to Hydrology," dated June 12, 2008 [ML081280468].

ASSOCIATED BLN COL APPLICATION TEXT CHANGES:

None.

ATTACHMENTS:

The following figure is provided as Attachment 4.3.2- 1:

4.3.2-1. Tennessee Valley Authority, TVA/BLN Units 3 & 4, Barge Dock Dredge Area, July
2008. (Entire document)
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NRC Review of the BLN Environmental Report

NRC Environmental Category: AQUATIC ECOLOGY

NRC RAI NUMBER: 5.3.1.2-1

Provide a current characterization of ichthyoplankton in the vicinity of the BLN site, or provide the
basis for assuming the 1977-1983 data is still valid.

BLN RESPONSE:

The data collected from 1977 through 1983 are still valid, because there have not been any major changes
in the reservoir fish assemblage, water quality, or habitat in Guntersville Reservoir that would indicate an
alteration to spawning success of fish. This statement is based on data and information in TVA's 1985
study titled, "Preoperational Assessment of Water Quality and Biological Resources of Guntersville
Reservoir in the Vicinity of Bellefonte Nuclear Plant, 1974-1984," provided in the TVA letter dated June
2, 2008 (Reference 1), as Attachment A to Enclosure 2, and inferred from Vital Signs reservoir sampling
data presented in studies that were provided in the TVA letter dated June 11, 2008 (Reference 2) as
Attachments A through H to Enclosure 1.

The 1985 preoperational assessment study concluded that the data collected from 1977 through 1983
indicated no major changes in the relative abundance or distribution of ichthyoplankton in the vicinity of
BLN. In addition, changes in reservoir conditions or operations in the intervening years, based on TVA's
1990 Lake Improvement Plan (Attachment 5.3.1.2-1 A) and implementation of its Reservoir Operations
Study (Attachment 5.3.1.2-1 B), would not likely have caused changes in temporal or spatial distribution
of ichthyoplankton in the vicinity of BLN.

This response is PLANT-SPECIFIC.

References:

I. Letter from Andrea L. Sterdis (TVA) to NRC Document Control Desk, "Response to NRC
Information Needs Related to Terrestrial and Aquatic Ecology," dated June 2, 2008 [ML081570368].

2. Letter from Jack A. Bailey (TVA) to NRC Document Control Desk, "Response to NRC Information
Needs Related to Reservoir Vital Signs Monitoring Reports and Coal Gasification Project
Environmental Impact Statement," dated June 11, 2008 [ML081970366].

ASSOCIATED BLN COL APPLICATION TEXT CHANGES:

None.

ATTACHMENTS:

The following documents are provided as Attachments 5.3.1.2-1A and 5.3.1.2-1 B:

5.3.1.2-1A. Tennessee Valley Authority, Final Environmental Impact Statement, Tennessee
River and Reservoir System Operation and Planning Review, TVA/RDG/EQS-
91/1, December 1990. (Excerpts)

5.3.1.2-1B. Tennessee Valley Authority, Final Programmatic Environmental Impact
Statement, Reservoir Operations Study, February 2004. (Excerpts)
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NRC Review of the BLN Environmental Report

NRC Environmental Category: AQUATIC ECOLOGY

NRC RAI NUMBER: 5.3.1.2-2

Provide an estimate of the level of entrainment at the BLN site,

BLN RESPONSE:

Entrainment estimates presented in the report entitled, "Report on Larval Fish Entrainment for the Years
1975-1976, Bellefonte Nuclear Plant Units 1 and 2" (Attachment 5.3.1.2-2A), are based on predictions of
intake design and hydraulic flow characteristics, where it is assumed that biotic entrainment is equal to
hydraulic entrainment (percent of river flow withdrawn by the intake). This report concludes that this
comparison is conservative and overestimates biotic entrainment, due to a variety of factors such as
(1) the assumption of a temporally and spatially homogeneous distribution of ichthyoplankton, (2) the
behavior of larval fish in association with shelter or substrate, and (3) the ability of larval fish to
withstand and escape from low-velocity water currents. During this study, the percent entrainment of
larval fish and eggs ranged from 0.47 to 1.37 and from 0.14 to 0.26, respectively. The total number of
larval fish and eggs entrained during both years of monitoring ranged from 3.314x 10 7 to 8.046x 107 and
from 1.068x10 7 to 6.983x10 7, respectively. These estimates were based on an intake demand of
3.675x10 5 m 3/d for the original design of Bellefonte Units 1 and 2.

The intake system description for the AP 1000 reactor systems states that the daily average flow of
Guntersville Reservoir past the site is 38,850 cfs or 9.50x10 7 m 3/d (Subsection 2.3.1.2.2). The intake
makeup water during normal operation is reported to be 110 cfs or 2.70x 105 m 3/d (Subsection 3.4.2.1).
Therefore, the hydraulic entrainment is 0.28 percent.

Larval fish densities, expressed as numbers per 1000 m 3 of water sampled and collected in reservoir
transects adjacent to the BLN site from 1975 through 1983, ranged from 19,480 to 197,402/1000 m 3 of
water sampled and averaged a total of 54,783 fish larvae over the nine years of sampling (Attachment
5.3.1.2-2B). If the biotic entrainment is equal to hydraulic entrainment, albeit a conservative assumption,
then 0.28 percent of the annual average larval fish density would represent the level of entrainment of fish
larvae at the BLN site. This yields an estimated 15,340/1000m 3 of fish larvae entrained.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION TEXT CHANGES:

I. Change COLA Part 3, ER Chapter 5, Subsection 5.3.1.2.1, by inserting three new paragraphs after the
sixth paragraph, as follows:

Entrainment of ichthyoplankton and larval fish carries a 100% mortality rate. A study of
ichthyoplankton and larval fish in the Guntersville Reservoir from 1977 - 1983 did not result
in the collection of any species of special interest. The overwhelming majority (95 percent) of
entrained ichthyoplankton were from freshwater drum (Aplodinotus grunniens), which are
one of the only pelagic spawning fish species (Reference 7). However, egg characteristics
of many fish species are such that they would not be entrained. Some Catostomidae
species lay heavy eggs in open water, which sink to the bottom leaving them less vulnerable
to current patterns (Reference 18). Species from families Catostomidae, Clupeidae,
Cyprinidae and Percidae lay eggs with adhesive properties that stick to substrate such as
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logs or emergent vegetation and are not susceptible to directional flow (References 18 and
19). Some species of families Centrarchidae, Ictaluridae, and Cyprinidae display parental
care by laying eggs in nests and guarding them until they hatch. (References 19, 20 and 21)
Entrainment estimates presented in a 1977 TVA report (Reference 23) are based on
predictions of intake design and hydraulic flow characteristics, where it is assumed that
biotic entrainment is equal to hydraulic entrainment (percent of river flow withdrawn by the
intake). This report concludes that this comparison is conservative and overestimates biotic
entrainment due to a variety of factors such as (1) the assumption of a temporally and
spatially homogeneous distribution of ichthyoplankton, (2) the behavior of larval fish in
association with shelter or substrate, and (3) the ability of larval fish to withstand and escape
from low-velocity water currents. During this study the percent entrainment of larval fish and
egqs ranged from 0.47 to 1.37 and 0.14 to 0.26, respectively. The total number of larval fish
and eggs entrained during both years of monitoring ranged from 3.314x10 7 to 8.046x10 7 and
1.068x1 07 to 6.983x1 07, respectively. These estimates were based on the intake demand of
3.675x105 m 3/d for original design of Bellefonte Units 1 and 2.

The intake system description for the currently considered AP1 000 reactor systems states
that the daily average flow of Guntersville Reservoir past the ýite is 38,850 cfs or
9:50x10 7 m 3/d (Subsection 2.3.1.2.2). The intake makeup water during normal operation is
reported to be 110 cfs or 2.70x10 5 m 3/d (Subsection 3.4.2.1). Therefore, the hydraulic
entrainment is 0.28 percent.

Larval fish densities, expressed as numbers per 1000 m3 of water sampled, collected in
reservoir transects adiacent to Bellefonte Nuclear Plant site from 1975 through 1983 ranged
from 19,480 to 197,402/1 000m 3 and averaged a total of 54,783 fish larvae over the nine
years of sampling (Reference 24). If the biotic entrainment is equal to hydraulic entrainment,
albeit a conservative assumption, then 0.28 percent of the annual average larval fish density
would represent the level of entrainment of fish larvae at the BLN site. This yields an
estimated 15,339.2/1000m 3 of fish larvae entrained.

2. Change COLA Part 3, ER Chapter 5, Subsection 5.3.5, by adding references as follows:
23. Tennessee Valley Authority, "Report on Larval Fish Entrainment for the Years

1975 - 1976, Bellefonte Nuclear Plant Units 1 and 2," 1977.
24. Tennessee Valley Authority, TVA Data Services Branch, "Summary of TVA Larval

Fish Investigations," 1983.

ATTACHMENTS:

The following documents are provided as Attachments 5.3.1.2-2A and 5.3.1.2-2B to this enclosure:

5.3.1.2-2A. Tennessee Valley Authority, "Report on Larval Fish Entrainment for the Years
1975 - 1976, Bellefonte Nuclear Plant Units 1 and 2," 1977. (Entire document)

5.3.1.2-2B. Tennessee Valley Authority, TVA Data Services Branch, "Summary of TVA Larval
Fish Investigations," 1983. (Entire document)
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AMPHIBIANS

CLASS AMPHIBIA

riles) that the comtmittee Felt merited separate rreatmenL Five established exot-

ic species, one frog and four lizards, also are &dcumented within the state.

Priority designations were based on each species' population in
Alabama, without regard to status clsewhere. Thus, a species whose distribution

barely reaches the state may be classified as Priority 1. 2, or 3, even though it may

be secure in adjacent states. The committee followed the scientific nomenclature
of Crother (2000). However, the selection of common names was guided by tra-
ditional usage, and frequently differed from those propxosed in that document.

I thank the other 16 committee ntembers for the dedicated effort each
put into this project. I am most indebted and gratieful to Robert H. Mount. pre-
Viious chair of thi-: committee, edih w ,of the 19S4 and 1986 publicationz, and
atirhor of The Reptiles and Amphibians of Alabania. His long-term naturalist'S

perspective: has been invaluable, and much of what follows in thhi, secition is
derived extensively from his work.

Mark A. Bailey

FROGS AND TOADS
ORDER ANURA

"TRUE" TOADS - FAMILY BUFONIDAE

American Toad Bufo arnericricaeti. Fairly comnmon in northeastern Alabama abiove Fall
Line Hill-. Breeds in temporary woodland pools jsnuary to Mlay. Encountered most fre-

qentrlv late winter to early spring near deciduous forest. Lowest: Conservmion
Cancern.

Fowler's Toad Bufo fou.uleri. Common statewide in a variety of habitams, including dis-
turbed areas. Breeds March to A-i,,ut. often in more permanent aquatic sites than
other toads. Alabama's most coinmmonly encountered and widely distributed road:
often seen on roads. Lowest Conetrvation Concern.

Oak Toad Bufo quercicus. Uncoimmon to fairly common south of Blackland Prairie.
Found locally in Ccxsa River \Valley of Ridge and \Valley. where it has not been veri-
fi•d for many years. Breeds April to July in temlorary pools. Inhabits areas of sandy
soils, especially fire. maintained pine flatw.ods. where it nmy be absent from some
areati of seeminglh suitable habitat. 4MOL)ERATE CONSFERVATION CONCERN.
(Fig. 80, p. 113)

Southern Toad Bufo terrestyis. C'mumon in southern :nd western portions of Alabhma,
xccupying all. of Coastal Plain. and western portion> of $oudiwesiern Appalachians.

Breeds March to June in small ponds and woodland pools. Exploits a variety of habi-
tats. Often seen on roads. Lowest Conservation Concern. (Fig. 81, p. 113)

TREEFROGS AND ALLIES - FAMILY HYLIDAE

Northern Cricket, Frog Acris crepitmns lfepitans. Common ,blove Fall Line Hills and
locally common in Coastal Plain. Oiours essentially statewide. Breeds Mvlarch throutgh
August in a wide variety of aquatic habitats, especially margins of permanent water
bodies with sparse vegetation. Low Conservation Concern. (Fig. 82, p. 113)

,Southern. Cricket Frog Acr-L; gih-ds gs)illus. Common in Coastal Plain, locally common
alb.we Fall Line Hills, absent from northeastern and extreme northern Alahama.
Breeds March through August in, and near. iempor-ary water b'di-, preferring weedy
shorelines, wet meadows, and similar hahitars. Lowest Conserv:tmon Concern.
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Pin: Barrens Trefrc-g H yI• atdersomii. Threatened. Known from fewer than 20 isolat-

ed locations in. .outhern Escambia, Covin,ton, and Geneva Counties as part ofa dis.-
ju, ncy popuilntion shared with the Florida Panhandle. Breeds March to August in fire-

maintaintd .shnrb Ibgs. Habitat juality and quantity declining, especially on private

lands. HIGH CONSERVATION CONCERN.

Bird-voiced Treefrog l-1 vLi vitoca. O~mmon in Coastal Plaiin to which it is apparently
rest.ricted. If valid, one unverified record from Sr. Clair County in, Ridge and Valley
ccoregion wodkl reprcsent :a northern disjunct population. Breeds April through July

in forested swamps, heaver ponds, and floodplhins. Lowe-st Conservation Concern.

Cope's Gray T"reefrog Hyil chrtsoscelis. Common statewide. Breeds April through
August in temporary to semi-t7ermancni pools. Found in a variety of habilts, most

frequently in association with deciduous forest. Lowest Conservation Concern.

Gretn "Treefrog HIyki cinerea. Common nearly statewide, but rare or absent from por-
linns of Interior Plateau and northern portio11ns of Sinuhwestern Appalachians, Ridge

and Valley. and Piedmont. Breeds April to August in perimnent aquatic habiraus with
emergent vegemtrion. Lowest Conservation Concern.

Pine \Voods Treiefrog Hyla fentorahls. Locally common in Coastal Plain. where most
frequently encountered in Dougherty Plain -and Southern Pine Plains and Hills.

D)isjtmincr pOpulaltaions in Ridee and Valley have nor been verified in many years.
Breeds April to August in Let ponrrv pools tnd ponds. Typically inhaibits pine-dom i-

nawted fP rests in areas of s ndy soils. Lowest Conserv;ation Concern.

1iarking Treefrog Hyla gratiosa. Fairly common in Coastal Plain. scarcer in other
regions, where suitable habitats often :ire limited and distribution more localized.

Occurs essentiallh statewide. Breeds March through July. usually in temlporary ponds

or fishlesS semi -permanent. ponds. Low Conservation Concern. (Fig. 83, p. 113)

Squirrel Treefrog m-' Hk squirella. Common in Coastal Plain, less common and local in
Ridge and Valley and exirenme southern Piedmont. Breeds April to August in tempo-

rary l>.ols and ponds, exploits a variety of habitats. and often encountered around

buildings. Lowest Conmervation Concern.

Mtlountain Chonmi Fr-4 Psetec'x-ris brchy/plmionn. Fairly common from Fall Line Hills

northwvard, absenL f•om most of Coastal Plain. Breeds December to April in shallow

iemttora!r, pools io, wooded areas. most. often in hiilly terrain. ILowest: Conservation

Concern.

Northern Springt I ceper IseudacTis cnicifer c'rncifer. Common statewide. Breeds January

to April in ,onds& pools, and swamps in, or near, wooded areas. Rarely encountered dtjr-
inc wtirmer months. Lowest Conservation Concern. (Fig. 84, p. 113)
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Upland Chorus Frog Pseudawris fctiarirm feriarti.L Common nearly statewide; absent

from "utreme southern Al;bama except along Co0necuh and. Citatahoochee Rivers,

where its distribution bairely extends into Florida. Breeds Decemtber to April in tem-

plorar, pools in woods and fields. Lowe~i Conservation Concern.

Southern Chor us Frog I'seudticris nirf ltiigriw. Locally common in D)ougherty Plain

and Southern Pixine Plains and H-lills. Also occurs in ceaMtn portion ofSotithern Hilly

Gulf Coastial Plain. Breeds Febtui imry to May, usmmallv in traso, temporary wetlands in.

or near, areas of" sandy soils. Lowest Conservation C, ncern.

Little Grass Frog Pseu darris ocularisý Rare and periphendl in Doughe ritv Plain. This tini-

est. of North American frogs. found from Fhlrida to Virginia. lbmely reaches extreme

southeastern A\lbmta. Known from only four loc;dities in southeastern Hlousmon

County'. Breeds late winter to late stnuner in shallow, gra•ss.y cypress ponds and road-

side ditches. HtC;IGH CONSERVATION CONCERN.

OrnateChorus Frog, Psemulticris omma. Uncommon to locally common in Coastal Plain

east of Cahiaba and Alabamia Rivers. Occurs west o•f Mobile Bay in southern

Mississippi. Expected in &Iobile and \Vashington Counties of Alabama. Breeds fromn

December to March in dhaliow, tern j.rarv pIzol Choruses indicate pcssihle presence

of other winterlbreeding amphibians of conserv.iion concern. such as gopher frogs

,und flatwoods salamnamders. MODERATE CONSERVATION LONCERN. (Fig. 85,

p. 113)

LEPTODACTYLID FROGS - FAMILY LEPTODACTYLIDAE

Greenhouse Erog lc.litherhinctylhms plctm irostris. Exotic. App;,rently confilned.to coastal

areas of B:ddwin and Mobile Counties, where it ptre!rs hlawn edges, gardens, and
greenhouses to "natunrl" habitint.

NARRIOW-MOUTHED TOADS AND ALLIES - FAMILY

M ICROHYLIDAE

EFastern Narrow-mouthed Toad Gastrophnymmc cnrolinensis. Corinmon statewide. A secre-

tive burrowing frog tlhat breeds April to September in vegetated margins of lakes,

ponds, and ditc)es. Lowest Conservation Concern.

SPADEFOOT TOADS AND ALLIES - FAMILY PELOBATIDAE

Eastern Spadefoot. Scaphiupo,.; hollhnoukii. Locally couminon statewide. A secretive bur-

rowi ng frog that. mmay breed m arty season followiii- heavy rains. C:ipable of reproduic-

ino in pools that hokl\d water only two to tirle weeks. Susceptible to destiruction of

brecding habitat, which ntav not be readily recogni'.ed as wetland. I- w Conservation
Concern.
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"TRUE" FROGS - FAMILY RANIDAE

Gopher Frog R&111 capito. Endangeted. Principally a C ,xistnl Plain longlkaf pine k,.r-
est inhabitant, where 10 historic records exist. Subspecific allocation of Alabama
Iopulopti,,, izu problematic: formerly considered R. c. settosa. dusky gopher frog (see
Mississiqppi gopher frog). Highly terrestrial. but breeds late Jantiary tof March in open
Iemprnrv" ponds. Alabama's iive extant breedingt sites are in Escambia and
Covington Counties. The only Ridge and Valley breeding pond (Shelby CGounry)
%\Wa drained for a subdivision in 1997, and a Barbour County breeding pond was
destroyed by road construction. HIGHEST CONSERVATION CONCERN.

American Bullfrog Rana caiesbeiama. Common statewide. A large, familiar. hitghly
aquatic frog. Breeds March to Autgust in lakes. ponds, and many streams. Lowest
Conservation Concern. (Fig. 86. p. 1 13 )

Bron:e FrtmjGreen Frog Rana clamiutns &sp. Common statewide, this highly aquatic
and faamiliar frog is bron-e (1R. c. clantitans) in southern and green (R. c. ie/lanoua) in
non hern Alabama. Breeck April to August. Prefers swantps, small streats, aincd other
m•'inric habitats. Lowest Conservation Concern.

Pig Frog Roan gr.;Iio. Locally common in Lower Coastal Plain and southernmost tier of
counties of I)Rtghcruy Plain and S utihern Pine Plains and Hills. A large, highlyaquatic frog t plcrmnallent, open water bodies with entergent vegetation, Breeds April

to a.I'\tr. Lowest ConservatiOn Concern.

Mississtppi Gopher Frog Iýnaru sevosa. Endangrd/Possibly extirpated. Recently
described (2001) as western component of what had been considered R. capito .sevosn
(dustky gopher frog) from Mobile Bay ro Louisibn a. Currently known from a single
population in M ississippi, but also recorded from Gutlf Coast: Flatwoods of Alahamna
(utthwn of Dog River). Siil:ir in appeara nce and habitat; requirements to gopher frog.
Secretieo and difficult to survey. Listed as endangered by the U.S. Fish and Wildlife
Service. HIGHEST CONSERVATION CONCERN.

River Froe Roana heckscltri. Peripheral and rare in southern portion of Southern Pine
Plains and Hills. and porentially in DouIgherty Plain of souLthernm ost tier of counties.
Common in Florida and (.;eorgia. Doicumenrted in Alabama from four old records.
HIGC HIEST CONSERVATION CONCERN.

Pickerel Frog Reino pavdtstris. Fairly commaon to uncommona and locally distributed in all
regions above Fall Line, with disjttncr popultitons in Litte Hills and Southern Pine
Plains and Hills of Coastal Plain (Monroe and Conecuh Counties). Frequently
encountered in. and near, cave entrances, buit exploits other cool-••ter habitats.
Breeds in winter and early spring. A Conecuh ContyMV population, associated with a
limtestone cave, has not been confirned in over two decades. Low Conservation
Goncerrt. (Fig. 87, p. 114)

AMPHIBIANS AND REPTILES 109

Southern Leopard Frog Rana splenrcepluda. Cotnmon sratewide. Fairly aquatic but
ranges away from water when foraging. Oft en seen on roads. Breeds mostly December
dhrough March in woodland pools, swamttps, ponds, and other wetlands. Lowest
Conservation Concern.

Wood Frog Roan syh'adca. Rare and local in distribution. D)ocumented from twelve
locations in eastern Ridge and Valley and ttpper Piedm,.nt from Moutia Che-aha. in
Talledega Countt, south to Foroeshnoe Bend in Tallaroisa County. A highly terrestrial
frog, of deciduous forests. Breevddk Jatiary to Febnrirv in woodland pools. Thought to be
declining, but status not inve('Stigated in over two decades. MODERATE CONSER-
VATION CONCERN. (Fig. 88, p. 114)

SALAMANDERS
ORDER CAUDATA

MOLE SALAMANDERS - FAMILY AMBYSTOMATIDAE

Flatwoods Salamander Amht"qlona cingutatum. Endangered. Historically known from
five sites in low pine flatwo-ods of So••ithern Coastal Plain, Do-ugherry Plain, and Sout-

them Pine Plains and Hills. Highly secretive and burrowing. Not documented in Ala-
atana in over two dec:des despite surveys from 1992 to 1995. M:ty persist in scattered

remmmnts of intact habitat, which continle to decline throutghl fire suppression, devel-
opment, and conversion of forest type. HIGHEST CONSIERVATION CONCERN.

Spotted Salatmander Antbystoma meaactduztutt. Uncommon It fairly contanon statewide
except southern Coastal Plain and ititch of southern portions of Dougherty Plain and
southern Pine Plains and Hills. Believed to be declining. FotInd predominantly in low
hardwxxl fo.rest where it breeds in woodland pools in wintrer. Low Conservat on
Concern. (Fig. 89, p. 114)

Marbled Salamander Air.nsurmut oplotitl. Fairly common anlt. stmilar to spjotted sal-
amander in distril:ution, habits, and hatbhitr reqtuiretnents. Low Conservation Concern.

Mole Salamander Atibstomra rnl! .ideutn. Locally coutonun to unconmtnon in Coastal
Plain. wirh scattered populations known from Interior Plateau. Populations al2so
known from southwestern Appalachians a few mile- east of Georgia Nbrder, and
expected in adjacent portions of northeastern Alabama. A btrrowtng salatander that
breeds in winter in woodland pools. Low Cotnserv-aion Concern.

Small-mouthed Salamander Ambysunm t exaonto. Poorly ktiown in Interior Plateau
and western two-thirds of Coastal Plain, where it may be largely confined to flooxd-
plains of rivers and larger streams. Extends eastward alo:ng Alabama River to
Montgomery Cotint\. A winter-breeding, burrowing salananmler; uses fliodplain pools

I t

ld



122 ALABAMA WILDLIFE -VOLUME I-

Eastern Indigo Snake I)rimarchon couperi. End:,ngeredl/Possibly extirapted. Hisrorically
reported from Southern Pine Plains and Hills in Mobile. Baldwin, and Covington
Counties in extreme. southen Iaabama, but not documented from natuiral populations
in state since 1954. Recent reports may be from several experimental introductions in
hare 1970s and 1980s. Furnher investigation into possibly extant natural populations is
needed, especially in Mohile County. Listed as threatened by the U.S. Fish and
Wildlife Service. HIGHEST CONSERVATION CONCERN.

Corn Snake EPaphe gmuttea giatab. Uncommon to locally fairly common statewide.
While still if:irly common in northern Alab:ma. Coastal Plain populations have
declined precipitously. Somewhat arboreal. but less so than related rat snakes. Corn
snakes nest in loose soil or organic debris, are mainly nocturnal, and are found in a
variety of terrestrial hahitat:s that support sizeable small rodent populations. MODER-
ATE CONSEIWVATION CONCERN.

Rat Snake Ekaphe obsoleta ssp. Fairly common statewide. This large arboreal snake,
known to many as "chicken snake," has not declined like corn snakes. Rat snakes may
nest high ill tree cavities, a position that may reduce mirttality from fire ants and otlher
igrou nd-fo4rging predators. Occurs in most terrestrial habitats, and occcasionally may be

found in. or near, fore.sted suburhs. Populations in extreme northeastern Alabania are
E. o. obsouetat (black rat snake), while others. except inrergrades, are E. o. spih)ides
(gray rat snake). Lovwest Conservat-iion Concern.

Mud Snike Farancia abacira ssp. Uncommnon to fairly omnimon throutghout Ciasia I
Plain, wherever suitable habitat is fo•nd. Also known frotm Interior Plieaiiu near
Tennessee River. A large and secretive semi-aqui.atic snake of beaver swatimps, ponds,
floidpla ins, and slutggish streatns. Includes two intergrading subspecies, i a. ablCraC
(eastern mud snike) and F. a- reinuardi (western ii tad snake). Lowv Cinsermiuion
Concern. (Fig. I00. p. 115)

Rainbow Snake Fairncia er'trogramma urtrogrimtrri. Rare and possibly threatened.
Seldom encountered in known distribution, which itncludes Coastal Plain and possi-
bly adjacent regions above Fall Line Flills. Recorded from fewver than 10 locations in
Alabama. A large semi-aquatic burrowing snake of rivers, large creeks, and occasion-
ally ponds. HIGH CONSERVATION CONCERN.

Eastern bIlog-nosed Snake Hjtýurelon plktirhinus. Uncomumon to rare in many places
where formerly common. Sta0ewide itt distributitn. Often cal led "spreading ýadder'" this
familiar snake is apparentlV declining for unknown reasins. Typically inhabirs fields,
open wo(xls, and disuirbed areas. MODERATE CONSERVATION CONCERN.

Southern I-log-nosed Snake Hleterodon simus. Endangered/Possibly extirpated. KnOwnvn
from portions of Coastal Plain and Ridge and Valley. A small secretive snake of sandy

I
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woods, fields, and other upland habitats. Athoutgh at least 10 records exist., none are
knovrwn since 1975. Reasons for apparent decline unknown. Southern hognose snakes
-are declining throughout their distribution. but still occur in parts of southcrn
Georgia. South Carolina, and Florid:a, and may persist in very low numbers in
Alabhama. HIGHEST CONSERVATION CONCERN.

Prairie Kingsnake La-prtlpnajehis calligasier calligaster. Peripheral and uncoammon in
Interior Plateau, and possibly Appalachian Plateat north of Tennessee River. Known
from Madison C)unty, and may occur in Limestone and Jackson Counties. A secre-
rive and poorly known burrowing snake of open woodlands and grassy areas. HIGH
CONSERVATION CONCERN.

Mole Kingsnake !innpropehis calligaster rhatntimactlata. Uncommon to rare in Coastal
Plain, uncommnon elsewhere. Thought ro occur statewide, but records are lacking from
sustan tial areas. A secretive burrowing snake of wo•(ds and fields. OccasionIaly found
aibove ground after dark, especially after rains. IMODERATE CONSERVATION
CONCERN.

Eastern Kingsnake Lamnpropehis gettla getila. Rare to iincommon, and possibly threat-
ened. Found in sonutb-central and eastern portnion of Coastal Plaiin :and aIdjacent
Piedmi Ont.. Also known fromi Dauphin Island. A large, diurnma, COInS.icuouS grrotand-
dwelling snake of most terrestxrial Ihaitas. Ftrme'rly one of Ahlbanmis most comm,.i•hn ,
encountered snakes, it and speckled kingsnauke have declined markedly for reas ins not
well understood. HIGH CONSERVATION CONCERN.

Specklcd Kinngsnake Latprtopchtis getuki holbraoki. Rare to t uncommuton, and possihIly
threatened, Coastal Plain ituhabitant, except for those portions occupied by Casremn
and black kingsnakes. Arains its greatest pop:ulation densities in Blackland Prairie.
This subspecies is sittmilar in both habits and conscrvarion status it eastern kingsnake.
HIGH CONSERVATION CONCERN.

Black Kingsnake Illaatpropfetis getiiki nig'a. Fairly common above Fall Line I-ills in
northern Alabama . Similar in hahits to east.ertn and speckled kingsnakes. but appar-
ently has not declined to extent of Ca:astal Pl:iin forrms of L. gerla. Lo w Conservaation
Concern.

Scarlet Kingsnake Lnamproleltis rriangulum elapsoides. Uncommon to fairly common.
Presumed statewide in distribution. hut tmatny areas lack records. Secretive and rarely
seen except in spring. Along with scairlet snake, sometimes confaised with tlhe coral
snake due to its similar coalorful amaded patiern. Low Cotnservation Concern.

Red iMilk Snake LUmtipropehis trimtgmaltn syspilt. Uncommon :and infrequently encoun-
tered in northwestern portion of Appalachian Pl:iatea. lnhlhbits woiwidlatd, oflten near

I
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rocky areas. A secretive snake usually found in, and under, routing logs, and occasion-
ally seen on roads at ni'tght. Intergrades eastward with eastern milk snake. IMODER-

ATE CONSERVATION CONCERN.

Eastern Milk Snake Lbmprtpeltis trimglntnlm triangulmn. Uncom mon and infrequnteniv

eneouintered in eastern po rtions of Aplpialchian Plateau, including Lookout

NMountin. Similar in habits and habitat preference to red m ilk sna.kc, with which it

intergrades westward in i)eKailb and jackson Cmunties. MODERATE CONSERVA-

TION CONCERN.

Eastern Co:achwhip ,t\Litic•phis flagellm .flagelom. Formerly Cott1n0on, now declining

and generallv rare to ui ncottll ton, especially in northern Alaba ni. A large conspicit-

Ius snakc of sparse grassy woods and fields from Tennessee River to coastal dunes.

While some northern populatiions are feared extirpated, a few areas di scrutiby or Ire-

quently burned Coasml P'lain habifais still support fair nimbers. NIODERATE CON-

SERVATION CONCERN. (Fig. 101, p. 115)

GIlf Sidtrin arsh Snake Nerodia clzrkii clarkii. Uncommmon to fairly cimmonit in su i table

habhitar, which is limited. This coi astaI wer snike has specialized habitat requirements

and has dcclined dtie to dLlstructiton :i11l degrndation ofsalt ni: mrshes in both Bahdwin

and Mobile Counties. Fornmerly considered a subspecies of N. feisciata. MODERATE

CONSERVATION CONCERN.

IMississippi Green Watrcr Snake Nerodia cyclopiotn. Peripheral and fairly r:(imii on in

Southern Coastal Plain from Tensaw Delta westward. A large snake of forested

swampss, oxbows, and shIlgish, tree-lined streams, where it may be fotind as far as 97

kilometers (60 miles) inland from coastal areas. Less frequently encountered in lower

Mobile Bay area, where fitrest gives way to imarsh and grass flats. MODERATE CON-

SERVATION CONCERN.

Plain-bellied Water Snake Ncrodia enrhogast ssp. Comimon statewide. A large snake

of mosr permanently aquatic habitats, especially swamps, sluggish streams, and weedy
lakes and ponds. Chiefly nocturnal. Includes two intergrading subspecies, N. e. er-

tlnogasier (red-bellied water snake) and N. e. flavigcster (yellow-bellied water snake).

Lowest Conservarion Concern.

Southern Watrer Snake Nemodia ftcsciata ssp. Common across soudtern portions of
Coastal 1ia ini. Inmihabi ts ituost permanently aquatic habitats, especially sinkhole porlnds

and streams with abundant vegetation. Includes subspecies N.J f. fasciat (handed

wiater smiake), N. f. coinfluetms (broad-banded water snake), and N. f. pictiventris (Florida

water smiake) and inergrades. Lowest Conservation Concern.
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Florida Green Water Snake Ne-odia floridani. Peripheral and locally common in
Southern Coastal Plain from Nobioile Bay eastward in Baldwin Ciounty. Similar in
appearance tvo Mississippi green warer snake, hutt inhabits marshes and wet prairie
habitats instead of forested wetlands. Not known more than 48 kiloiieters (30 miles)
inland from coasral areas, and susceptible to local extirpations from hurricanes.
IMODERATE CONSERVATION CONCERN.

Diamond -backed \Mater Snake Nerodia rhombifer. Fairly comn mon to Conr non iw west.-
ern portions of Coastal Plain, extending eastward "ilong Tennessee and Tallapoosa
drainages to NMacon County. A heavy-bodied large snake of river slouighs, lakes, and
swamps. Low Conservation Concern.

Midhind Wailr Snake Nerodia sipedun I leuralis. Common stateewide, except southern-
most p',rtions of Coastal Plain, where apparently confined to immediate vicinity dvi-
Conecuth, Yellow, and Choctawhatchee Rivers. A conspicuLoIs inhabitant Of ponds,
lakes, and streams, and the most frequenrly encountered water snake in the northern
twoy-thirds of Alabama. Lowest Conservation Concern.

B3rown \'nater Snake Nerudia taxispilota. Fairly common in sotirheastern portion ofi

Coastal Plain. Most frequently entcountered in streamns and struan i Impotlndnments.
Large and active by day, it basks consp;icuously and is frequently subject to human per-
secution. Low Conservation Concern.

Roiugh Green Snake Opheodrys aestietis. Uncommon to ftirly commiion stmewide.
Formerly more cotminon, this familiar slender and docile snake is foCund in a variety of
heavily vegetated terrestrial habitats, including overhanging branches around lakes
and streams. Reasons for apparent decline tinknowvn. Low Conservation Concern.

Black Pine Snake Pimophis menkioleicus lodiingri. Rare and possibly endangered in
sotithern Pine Plains and I-lills region vwest of Mobile Bay. Also known from
Buihrstone/1iin. I-I ills of Cla-rke Coimnty. Apparently extirpated front large area a "on 0id
Mobile. Intergrades east of Mobile Bay with Florida pine snake. A large snake of dry,
periodically burned open pine or mixed pine-scrub oak forest with abLundant ground-
cover vegetation. Currently a candidate for federal listing. HIGHEST CONSER-
VATION CONCERN.

Northern Pine Snake .Pittophis mclaiolens ielatlhtjcits Ratre and possibhl thrteat-
ened. Populations rs may be disjunct and very localized in Ridge amd Valley,
Appalachian Plateau, and Interior PlaIteau. A large upland snake of relatively open,
periodically burned pine or mixed pine-hardwood forest and adjacent clearings in
sandy or gravelly uplands. HIGH CONSERVATION CONCERN.
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Florida Pinte Snake Pitimphis nielanoleucus mugits. Threatened in sonthern portion of
Coastal Pliin cast of Mobile Bay. Also known fIQ'in Southern H-1illy Culf Coastal Pla it
region of Russell County in IIxtrein eastern Al i mm. IndividuaIls from Escjmbia and
Baldwin Counties are intergradient with black pine snake, and a Fall Line Hills pop-
ulat1i,'n in Elmorc Counl1ty appears to be intergridient with northern pine snake. A
large snake of open, periodicallv burined pin. forest with :abundant groundcover.
FreqtientlV associated with burrows of ,opher tortoise and southeasrern pocket gopher.
HIGH-CONSERVATION CONCERN.

Glossy Criayfish Snake Regina rigi~d sinicola. Fairly common in Coastal Plain, except
extreeNsi northwestern portions. A small secretive snake of ponds and swamps. Believed
to be stable throughout Most of its distribution. Lowest Conservation Concern.

Quee1n: Snake Regina sepienttitato. Fairly common to ulncommon. Nearly starewide.
butt apparently absent from Coastal Plain west ofTombigbee River, and from southern

portions of Baldwin County. Believed to be declining, especially in southern Alabama.
A small slender water snake of stre;amns and stream imp)oulndmlents, Ofenll seen basking
on limbs overihanging warer. MODERATE CONSERVATION CONCERN. (Fig.

102, p. 1 16)

Pine Woods Snake Rhodinaca flavilaaa. Peripheral and rare in soiuthern Coastal Plain
:and sout herIn Pinle Plains and Hills of soii thwestern Alabama. where known from only

:, few localities ifin MobilI, \ashingt in. and Baldwin Co)unties. A small secretive
snake of damp pine flatwoods; occasionally appears in residential areas. MODERATE

CONSERVATION CONCERN.

North Floridat Siamp Snake Seminairix pygoae pygaea. Peripheral and rare in extreme
southern C'o~itil Plain. Known from three Covingron Cotnty localities and one local-
mry west. o0fConecuh River in Escambia County dtha represents the northwestern limit
of the known United StaLes distribution. A small secretive snake of swanmps and
weedy ponds. HIGH CONSERVATION CONCERN.

DcKay's Br()wn Snake Storeria dekayi ssp. Common essentially' statewide, but lack Of
record, fro much of southeastern Coastal Plain may reflect actual scarcity or absence
there. One of Alabama's mo-,st comm1on snakes north of Buhrstone/Lime- Hills. Often

encountered around human dwellings and erroneously called "ground rattler."
Includes three intergrading subspecies, S. d. dekavi (northern brown snake), S. d. lim-
netes (marsh brown snake). and S. d. wrighitonn (midland brown snake). Lowest
Conservation Concern. (Fig. 103, p. 116)

'Nordtern Red-bellied Snike Storeria iccipitomaculara occipitomaculawa. Fairly common

sýtaewide. A small, secret ive ground-dwelling snake of inesic. forested habit ats where

soils are moderately heavy. Often fi-,imcl under logs, rocks, and other objects. Believed
to be decl ining in manv areas. LoIwest Conservation Concern.
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Soit theasifernt Crowned SnAke Tantilla coronatr. Fuiirlty coInnmon strmewide, but
thdught to be declining. A twiall. secretive ground-dwelling snake of dry woodland

ridges and hillsides. Often fo lund under rocks, logs, and in rotting stumps. Low
Conservation Concern.

lEastern Ribbon Snake laminol.phis sourhis sca'ituts. Fairly commion starewide, butt not

as frequent h encourntered is in the [p;ist. A seiniesquaoic snke -of marshes, heaver

swvamitps, Iake and Itr.iati itmargins, and wet meadhws. Lma Co nservatiin Concern.

Eastern C..utin.r Snake Thmonnolphis sirmolis sirtolis. Fairly commnon statewide.- \Cry genu-
eralized in Ihlbitait preferences., and Io'und in m1lost terrestrial habitat types. Frequently
encountered, especially in northern Alabama. Low Conservation Concern. (Fig. 104,
P. 116)

RIoth Eartdh Snake Virginia-stmriada. IF:tirle common ticrtss iost of Al:.ltin:i, and pres-

ent in all rectior. excepit Interior Plateau Absent from noirtheastern p•rtions of
Appalachian PlaIeau and Ridge and Valley. Inhalbits relativecly drier woo.Adlhnds than
smooth earth mnakie. More commonly encountered iti Coaistal Pl.ain, and believed to

ha'e declined In recent decadtc. Loawest Conservati:om Concern.

Sinootfh Earth Snake Virginia ialcriae ssp. Commtn statewide. IUsttally intmbits more
mesic woodlands than ruowh earth snake, but: both th;.v occur tog.0ether, and are vetr
similar in appearance. Most Alab:tmim p~opilations are V v- tviileriae (eastern smooth
earth snake), but western populhations may show influence of intergradation with V. e.
elegans (western smooth earth snake). l.owest Conserv:-tion Concern.

CORAL SNAKES - FAMILY ELAPIDAE

Eastern Coral Snake Miciruns ]ilduiiis. IRVire and p,,ssibly thre'atened. A colorful, ven-
omous snike principally occurriing in Co:ist:l Plain f'ri ns Buhrstone[Litte Hills south-
ward, but also known from disjunct localities in soutrhern Ridg.C in1ld Valley (Bibb and

St. Clair Counties) and Piedmont (Coosa C(tI ntv).. Spends inci ti ime underground,
emerging to traige. its etarly torning and lite a fteinoon. Inh:,kits ,i variety of terrestriail
Ihabitits lha-ving loose, friable soils. Few recent observations inay indic:tre tlsit this

secretive-species has declined its ALibitna. Two more comnmon and similarly pa'treised
nonvenotnous snakes, scarlet kingsnakes and scarlet snake•, are frequtently ntistakets
IfOr easterm coral snakes. HIGH CONSERVATION CONCERN.

PIT VIPERS - FAMILY VIPERIDAE

Copperhsead Agkistrodon cimottor'ix ssp. Co0nrnisn statewide. Ni Mst frequently eileottln-
teted veisomous sisikein iAl.abma. na hihabils it wide variety of iplaind Ihbitlats. May be

itnCresing its parts of Coastal Plain, especiilly wshere fire is suppressed. Includes stib-
species A. c.. comortrix (southern copplte:sd) and A. c. P10keson (northern copper-
he:td). Ltowest Conservation Coicsrn. (Fig. 105, p. 116)
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Cottonniouth ,It Agkisnodon piscivorus ssp. Commnon statewide. Occurs in most aquatic
habirats, but reaches greatest abundance in Coastal Plain swamps. The only venom1nous
aquatic snake in North America. Includes ,;ubspeCies A, p.. piscivorus (eastern cotton-
mouth), A. P. coranoi (Florida cotton mouth), and A. p. leucostoma (western cotton-
iiuth). Lowest Conservation Concern.

Eastern Diamondback Rattlesnake Crotalus adimbicutes. Uncnmmini to rare and po s-
sibly threatened. Alabama's largest venotious snake. Exploits a variety of upland hahbi-
rats from extreme southern portion of Southern Hilly Gulf Coastal Plain to Gulf
Coast, favoring relatively dry pine flatxv ods and longletaf pine-turkey oak sandhills.
Overwinters in stunp holes and gopher tortoise burrowvs, where it is vulrnerable to
"gassing" by snake hunters. Infrequently encountered where formerly common, and
now absenr from many areas of historic occurrence. HIGH CONSERVATION
CONCERN.

Timber Rattlesnake Crothlts horrnids. Fairly common to uncommon statewide, except
for extreme southern Alabama. Ctmmonly called carnebraike or velvet-rail ratlesnake.

A lar.ge venomous snake of upland and lowland forested habitats, especially in sparsely
settled areas. Declining or absent from many formerly inhabited areas because of direct

persecution, habitat fragmentation, and gradual loss of deciduous and mixed forest
types, but still apparently secure in some areas. Low Conservat:ion Concern.

Pigm y Rattlesnakc Sistru.s miliarins ssp. Uncommi mon t:o rare. Starewide it] distribu-
tion, brut rarely encountered in recent vyears except in extreme southern Alabamia.
Believed to be declining. Inhabits a variety of upland habitats. Often called "ground
rattler" by thIose who recognize it. Includes subspecies S. m. tailiarins (Carolina pigmy
rattlesnake), S. in. barbouri (dusky pigmy rattlesnake), and S. 711. streckeri (western
pigmiy rattlesnake). MODERATE CONSERVATION CONCERN.

TURTLES

ORDER TESTUDINES
SEA TURTLES - FAMILY CHELONIIDAE

Loggerhead Sea Turtle Caretta carerta. Rare and endangered along+Gtlf Coast. Most
frequently encountered sea turtle in Alabama's waters, and only one that regularl'
nests on Alabama beaches. Mainly carnivorotis, bUi sotie vegetation is con1sumed.
Listed as threatened by the U;S. Fish and Wildlife Service. HIGHEST CON-
SERVATION CONCERN.

Green Sea Turtle Chelonia mytkts. Rare and endangered along, Gulf Coast. Nesting in
Alabama is rare. Small, numbers of this herbivorous species, most often subadhilts,
occtu r i)n state waters, but feeding areas ofstmuberged grass beds are linmited in Alaba ma.
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Listed as threatened by the U.S. Fish and Wildlife Service. HIGHEST CONSER-
VATION CONCERN.

Kemp's Ridley Sea Turtle Lepidoechelys kempii. Rare and endangered along Gulf Coast.
Althouglh virtuailly entire populattion nests in Mexico and southern Texas, at least two
nests have been documented in Alabama. An occasional visitor to Alhbama waters,

where it is Solnetimes caught in shrimp nets. Mostly carnivorous. Listed as endan-

gered.by the U.S. Fish and Wildlife Service. HIGHEST CONSERVATION CON-
CERN.

SNAPPING' TURTLES - FAMILY CHELYDRIDAE
Common Snapping Turtle Chelydra serperntina serperuinta. Cirmr, on statewide. A lare
aquatic turtle of a wide variety of permanently aquatic habitats. Lowest
Conservation Concern.

Alligator Snapping Turde Macrochelys tettmainckii. Uncommon to rare in streams south

of Tennessee River, and very rare in Tennessee River system. Most nutnerous in
Coastal Plain. Inhibits-rivers, ox btyws, and sloughs, antid occasionally occurs in medi-

um-sized creeks. A very large turtle that is recovering from historic commercial har-
vest for food. HIGH CONSERVATION CONCERN.

LEATHERBACK SEA TURTLES - FAMILY DERMOCHELYIDAE
Leatherback Sea Turtle DOcrinochelys coriacea. Rare and endangered along Citulf Coast.

An occasional visitor to ala)ania w\,aters, but not known to nest in state. Largest of
sea turtles, feeding primarily on jellyfish. Listed as endangered by the U.S. Fish and

Wildlife Service. HIGHEST CONSERVATION CONCERN.

EMYDID TURTLES - FAMILY EMYDIDAE

Painted Turtle Chrysemys picto ssp. Common to fairly common in Tennessee,

ChataAtilkohee, and Mobile Bay drainages except portions of Black Warrior and
Cahaba Rivers. Includes three iltergrading subspecies, C. p. picta (eastern painted tur-
tle), C. p. dorsalis (southern painted turtle), and C. p. margiaita (midland painted tMr-
tre). Lowest- Conservation Concern.

Eastern Chicken Turtle Deirochelys reticukliria reticularia. Uncommon to locally com-

mon. Occurs throughout Coastal Plain and a portion of Ridge and Valley, where it is

less frequently encountered. A turtle of semi -penertnnenretshallow ponds, swam ps, and
borrow pits. Often moves on land, where it aestivates and sometimes overwinters
tinder leaves. Low Conservation Concern. (Fig. 106, p. 116)

Barbour's Map Turtle Cirmpiemys barrbouri. Uncommon to fairly common in large
streams of southeastern Alabama, where restricted to Chattahoochee and
Choctawharchee River systems. The Choctawhatchee River population only recently
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was discovered (1997). Greatest numbers occur along stream si retches with exposed
limestone and abIundant snags for basking. HIGH CONSERVATION CONCERN.

Escatina It Ialp Turtle Grapienuys ernsti. Fairly common to cmmon, but limited to
Escambia (Conecuh), Yellow, and Chocilawhatchee River dr:minages. Relatively
recently (1992) separated as species distinct from similar Alabanta map turtle, G. pul-
ehra. Occurs both i nmain channels of larger streans and in smaller tributaries. MOD-
ERATE CONSERVATION CONCERN. (Fig. 107, p. 116)

Northern Map Turtle Grapiemys geographica. Uncommon to locally common in
Interior Plateau. Appalachian Plateau, and Ridge and V\alley. Absent from Coasial
Plain, but occurs in Tennessee River system as well as upper Mobile Bay drainage
(Black Warrior. Cahaba, and Coos River systems). Inhabits rivers as well as smaller
creeks. Low Conservaliiin Conce•n.

Black-knobbed S:iwback Graprernys nigrbila ssp. Fairly common in Co)astal Plain
reaches of Alabarma., T•ibigbee. Black Warrior, COahaba, Coosa, and Tallapoosa
Rivers, but not ;is cominilr as in past. Endemic to Alabania, except for a small portion
of distribution in Mississippi. Includes subspecies G. ii. nigrinoda (northern black-
kni•bbed sawback) and G. it. delhicola (southern Iblack-knobbed sawback). MODER-
ATE CONSERVATION CONCERN.

OuLichital Map Turtle GrapireNys iuauhitensis. Fairly commonm in Tennessee River reser-
v Oirs f northern Alial; ia. A hlrge turtle of low-gradient sitreains an idimpou ndtnents.
Often seen bhtsking in ktrge numbers during spring. Lowest Conservation Concern.

Alabama Map Turtlc Grapteinys pulchra. Fairly common thl0roughout Mobile B00 ,
drainage. MNistly confined to Alabama, but ranges into Mississippi along Tomnbigbee
River and int,, C(eorgia along Cotosa River. Occurs hoih in nitin cha nnels of larger
streams and sinaller tributarics. Liw Conservation Concern.

Mississippi Diamondback Terripin Maktealernts terrapin pileaia. Rare and possibly
endangered in coastal inmirshes of Mobile and rBldwin Counties. Formerly muitch more
cOnmmon, but declining due to variety of factors, including habitat degntdation and
mortality in crab traps. HIGHEST CONSERVATION CONCERN.

Alabina Red-bellied Turtle Piezadcmys alabamensis. Endangered. Restricted to extreme
lower portion of MXobile Bay drainage in Mobile and Bildwin Counties. Primarily a
freshwater species. but may Occur in moderately brackish water with abundant vegeta-
tion. Designated the official state reptile by the Alabama Legislature. Listed as
endangered by the U.S. Fish and Wildlife Service. HIGHEST CONSERVATION
CONCERN.
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River Cooter Pseuidemys coneiana cilincinna. Cotmit iton and stirewide in rivers, aikes,
and larger streaius. Subspecific ;llocamion of Alblhamua's populations is pi-bhlenuit ic.
Lowest Conservation Concern.

Florida Cooter Pseudeinis conicina flartirkitna. Somewhat peripheral, arnod fati rl el in mon
in sitthern portion of CosrIal Plain. Taxtist im ic Status lutestionable; mailn1iiy authoritie-s
consider it a full species, P. floriitktna. Occurs in vegetated lakes and ponds, as well ais
oxbows and vegetated mlargins of large slutgish streams. Lowest Conservtintin
Concern,.

Eastern Box Turtle Terapetne carohitia ssp. Colmmiiion to locally uncoimmion or rare
statewide. While they have declined over past two decades, box turtles still are fre-
cluently encountered (especially after rains) in, or neair. forested areas. Often seen on
roads. Includes subspecies T. c. carolina (eastern box turtle) with inlluence of T. C.
niajor (Gulf Coast box turtle) and T. c. TriunllgUis (three-toed box turtle). Low
Conservation Concern. (Fig. 108, p. 116)

Pond Slider Tr-achemys scriplia ssp. Commnton statewide. Inhabits ponds, lakes, rivers,
creeks, and swamps. Shows high tolerance to pollution. Includes two inrergrading sub-
species, T. s. scripta (yellow-bellied pond slider). T. s. elegans (red-eared pond slider),
and possibly a third, T. s. troosti (Cumberland pond slider). Lowest Conservatiion
Concern.

MUD AND MUSK TURTLES - FAMILY KINOSTERNIDAE

Eastern Mud Turtle Kinisternion sinttibrtnn sls. Coninton statewide in virtuill y All
aquIatlic habitats except free-flowing creeks atnd rivers. Often wanders on land and is
frequently seen crossing roads. Incltides K. s. subrmlntuni (eastern m11Ud turtle) and K. s.
hiipp/icrCepis (MIissiissippi muid turtle), :and intergradcs between the iwo. Itvwest
Conserva tion Concern.

Razor-backed Musk Turtle Sterontheni. carnantts. Peripheral in Escatawpa River and its
tributaries in Mobile County. Possibly occurs in Red Creek in Washington County.
Long known fromt Mississippi, it was first documented from Alabaama in 1994. HIGH
CONSERVATION CONCERN.

Flattened Musk Turtle Sternoldienus depressus. Threaiened. Restricted to Upper Bhlck
\Varrior River Basin in Southwestern Appalachians. Occurs only in Alabama. A stuall
bonttn-dwelling turtle of rocky rivers and large creeks. Extirpated from umany formerly
occupied streams. Although most habitat is degraded, a few si-eable o1ptulations
retnain in certain free-flowing streams with good water quality. Some reservoir habi-
tats also are inhabited. Listed as threatened by the U.S. Fish and Wildlife Service.
HIGH CONSERVATION CONCERN.
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Loggerhead Musk Turtle Stenorherus minlor ssp. Common essentially statewide, except
f1)r upper Black Warrior River system. A hottom-dwelling small turtle of creeks and
rivers. Includes subspecies S. m. minor (loggerhead musk turtle) and S. 7n. pehtifer
(stripe-necked musk turtle) and itergrades. Low Conservation Concern.

Stinkpot Stero•therus odratus. Common statewide in a variety of sluggi.h-water envi-
ronments. More toleran: of habitat degradation than other members of its genus.
Lowest Conservation Concern.

TORTOISES - FAMILY TESTUDINIDAE

Gopher TI)rr(ise Gopihers polypheuuus. Threatened. Greatly reduiiced from historic akun-
dance; locally common in only a fiew protected areas. A large hurrowing land turtle of
open sandy areas in Coastal Plain south of Blackland Prairie, and extreme eastern Fall
Line Hills. Western population (Louisiana; Mississippi; and Mobile, Washington,
and Choctaw Counties in Alabama) listed as threatened by the U.S. Fish and
Wildlife Service. HIGH CONSERVATION CONCERN.

SOFTSHELL TURTLES , FAMILY TRIONYCH1DAE
Florida Softshell Apalore fieox. Peripheral. Known from only a few localities in south-
ern Baldwin County and extreme sou:hern Coastal Plain in the Yellow and
Choctawhatchee River systems. Inhabits sluggish streams, lakes, and ponds. MOI)ER-
ATE CONSERVATION CONCERN.

Midland Smoorh Sofrshell Apalone mnutica muica. Common. Inhabits Tennessee
Vallev creeks, rivers, and i mpouncLhnents. Low Conservatioin Concern.

Gulf Coast Smooth S& fishell Almlumde mutica cah'ata. Commmon. Coastal Plain portions
of Mobile Bay drainage. Inhab.its creeks, rivers, and impoundments in western portion
of Coastal Plain. Low Conservation Concern.

Eastern Spiny Softshell A palone spinifera aspera. Fairly common. Inhabits streams and
Likes of Tennessee River drainage. Low Conservation Concern. (Fig. 109, p. I 16)

Gulf Coast Spiny Sofishell Apalone spinifera spinifera. Fairly common. Inhahits streams
and lakes south of Tennessee River. Low Conservation Concern.
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ARMADILLOS, SLOTHS, AND ANTEATERS
ORDER XENARTHRA

ARMADILLOS - FAMILY DASYPODIDAE

Nine-banded Armadillo Dns-ypus novemincjttcits. Found statewide and common in
woodlands, forest edges. savannas, and brushy areas. Breeding occurs in summer,
implanttion is delayed abtx.m 14 weeks, and four quadruplets are. birn in late winter
or early spring after a ,estation of 120 days. Diet. consists primarily of insects, their lar-
vae, and invertebrates, but fruits, mnushrooms, eggs. and small vertebrates also con-
sumed. Lowest Conservation concern. (Fig. 153, p. 20 )

RABBITS, HARES, AND PICAS
ORDER LAGOMORPHA

RABBITS AND HARES - FAMILY LEPORIDAE

Marsh Rabbit SylVtilkPus plustris. Poorly known. Restricted to southernmost cotunties.
Primarily occurs in and around marshes and swamps. Sexually active year-round. ges-
tation period 30-37 days, several litter, averaging three to five young borm annually.
Feeds on variety of lowland plants, including cattails, rushes, and cane, and also con-
Sumes twigs and heaves of trees, shrubs, and wcoody vines. HIGH CONSERVATION
CONCERN.

Swampi Rabbit Syltilagas nqttUiCus. Poo:•rly known. Distributed statewide, except for
sotuthern tier of counties along Florida Panhandle. Found in floodplain forests, wood-
ed boutomlands, briar and honeysuckle patches, and canebrakes. Prodtuces lip to eight
liners averaging three to six young annually. Diet includes a variety of plant material,
such as grasses, sedges, shrubs, twigs, and bark. Low Conservation Concern.

Eastern Cottonctil Sylvilagus floridtnus. Common and found statewide. Primarily
occurs in deciduous forests and forest edges, but also in grasslands, along fencerows,
and in urban areas. Produces up to seven litters averaging three to five young annually;
gestation about 30 days. ForLs and grasses comprise most of diet in summer, but con-
sumnpiion of twigs and tree bark increases in winter. Lowest Conservation Concern.

(Fig. 154, p. 201)

'kr'pslachian Cottontail Sylvilagus obscuras. Poorly known. Records only from north-
eta third of Alabmina. Inhabits dense wo,°idlands and motntainous areas. Gestation 28
d 's; average liner size is five with two tothree young produced annually. Diet most-
ly gra and clover; other foods include herbaceous plants and shrubs, twigs, buds,
seeds, and fruit. HIGH CONSERVATION CONCERN.

RODENTS
ORDER RODENTIA

SQUIRRELS - FAMILY SCIURIDAE

Fastern Chipmunk Tamias striatus. Common. Found staiewide, except for extreme
soutthwestern and .-sotiheastern regions. Occupies wooded areas with dense canopy and

sparsely covered forest flco.)r, open brushy habitats, ravines, deciduous growth along
streams, and urban areas. Gesta ton 31-32 days; two litiers averaging four to five young

produced each year. Seeds, nuts, insects, other invertebrates, and fungi are important

foodts. Lowest Conservation Concern.

\Voo.dchtuck Mtrnnota monax. Poorly knuown. Distribution includes northern two-
thirds of state. Occupies forest edges and open fields and pastures near brushy

fencerows or other cover Breeding occuirs upon emergence from hibernation in spring.

Gestation 31-33 dcays; one litter avcrn2ing four to five voung produced annually. Diet
includes various weedy plants, bui clover and alfalfa Ftvored. Fruits and agricultural
crops also consumed. Lowest Conservation Concern. (Fig. 155, p. 201 )

Gray Squirrel Sciimus carolinerais. Common. Found statewide in hardwood forests,
mixed iorests, and turban areas. An imnportant game species, active throughout year.
Two litters of two to four voung born annually. one in late winter and another in sum-
mer; gestation about 44 days. Diet include- sceds. fruits, flowers., leaves, bark, and some
insects, eggs, and young birds. Lowest Conservation Concern. (Fig. 156, p. 201 )

Fox Squirrel Sciurus niger. Fotind stuatewide, this large tree imuirrel favors mature decid-
uousand pine-oak woodlands, but also occurs at forest edges and in riparian woodlands.
Two reproductive peaks occur in late winter and mid-late sutntner. Gestation about 45
days, with an avetrage of three votung born. Diet is acorns, pine seeds, other nuts, and a
wide variety of plant and anniul material, includine fruits, corn, and other grains. Lo'w
Conservation Cconcern. (Fig. 157, p. 201)

Southern Flying Sqlmirel Glnucomys vulans. Foutnd staeewhde. Most commnon in
mature, broad-leaved forests, but also found in coniferous-lcciduous woodlands, and
urban areas. Nocturnal existence belics its common occurrence. Breeds in mid-sum-
tier to early winter. Gestation about -40 days, with an average litter sizc of two to three.
Foods are nutrs of deciduous trees. such as oaks and hickories, but als consumes seeds,
fruits, buds, bark, fungi, insect"., eggs. and small vertebrates. Lowest. Conservation

Concern. (Fig. 158, p. 201)

POCKET GOPHERS - FA itlLY GEOMYIDAE

S.outheastem Pocket Gopher Geomys priteuis. Poorly known. Seemingly less common
now than previously; once occcupied soutlhern half of Alahiiaa. Usually occurs in dry.
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sandy soils. hut may inhabit well-dra ined, gravelly, ultanid sitres. Peaks of reproductive
activity occur February-March and June-August. Females prcoduce two litters.of abOut
two yc,ua iunnually. HIGH CONSERVATION CONCERN.

BEAVERS - FAMILY CASTORIDAE

beaver CLstor canriuknsts. Once extirpat-d, or nearly so, now common. Found
..t-.wide in all habitats with open xvater. C(nsidered a pest in some areas, bcauae of

flooding caused by construction of d(mni. In April-June. three to five young born after
a gestarion of about 107 days. Sexoual maturity reached ar two years. Diet includes
leaves, hranchl ls, and bark of moss kinds of wo<ddy plants that grow near water. Lowest
Conservation Concern. (Fig. 1.59, p. 202)

RATS AND MIbCE - FAIMILY MURIDAE

Marsh Rice Rat Ot-yzo•om polustris. Common ard found statewide in wet meadows and
duase vegmaton near marshes, swamps, streams, pomds, and ditches. Probably breeds
I 'oiughoitVyear. Gestation 21-28 days, aveiage litter size four Lo live, and sexual matu-

1iti, attained at six to eiht weeks. Die.( includes se'eds and green plants. but insecrs,
snails, and other animal materials arc constumed. ILowwest Conservation concern.

Eastern H•krvest Mouse Reithrmdmuoincs hmanidis. Poo ,mly known. Once common in old
fields comnining dense stands of" weeds and gras•ses, Umt nay be declining in Alabatma.
Breecd- I Ihr0iOghout year, gestation 21-22 day&s and litter of two IoL three. Seeds comprise
mos10 ot diet, but insects Mid green vegetation also eaten. MODERATE CONSERVA-
TIOIN CONCERN.

Oldfield Mouse Peromyscits polionorns. Poorly known. Primarily distributed in
sandy-soiled habitts in eastern and southern Alabama, bitt tlso occurs in west-ceUtrIal
and northrvl~estm pagrs of state. Occurs in foallow fields.with herbaceous vegceation, and
along ro - dsidcs in agrictliuuril areas. Breeds throughout year. Gestation ablut 22 days
with an average of four Tyoung horn. Diet mostly consists of seeds of grasses and herbs, but
green pitm;s and insects also o ,inumed. MODER.rATI'E CONSERVATION CONCERN.
(Fig. 160, p. 202)

Alabam ia Beach Mouse LP polionotmis ammontews. Known only from coastal dune areas of
B1aldwin aotinty•, Alahalna. Distribution continues to shrink duii to construction of
beach-front buildings and associated destmruction of habitat. Monogamous, with strong
pairn )nds; reproduction peaks in late autumn and etirly winter. Gestation about 28 days,
1itter size varies ltom two to eight. Diet. includes sea oat0s. buesceioM. and a variety of
insects. Listed its endangered by the U.S. Fish and Wildlife Service. HIGHEST
CONSERVATION CONCERN.

Perdido Key Bemch .Mrlouse P. polioilotus trisswylqiis. Known only from Perdido Key, -
B1lclwi n- Counry, Alabamna. Stormns and habitat destruction have reduced distribution
fromn entire length of Perdido Key to a few remnant and reintroduced FA)puplations.
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Although there are distinct morphological and genetic differences, ecology and repro-

duction similar to the Alabama beach mouse. Listed as endangered by the U.S. Fish

and Wildlife Service. HIGHEST CONSERVATION CONCERN.

Cotton Mouse Pcomrnysctts gossypinis. Cotnimon. Found. statewide in dense underbrush,

bottomland hardwood forests, and a variety of other habtlacs. including old fields, ulmand

forests, hammntuocks, and swa•m• s. Pxcept for summer, l'reeds year-round. Gestation about

23 dacs; litter size averges fokur. This otportunisrtc VmInmeore consumes insecxts, spiders,

slugs, and snails, but als, eats ecds and fungi. Luveit IonseratiolI concern.

White-footed iMotis Peroittyscics k-ticopus. P",orb known. Occursý; in northern two-thirds

of state. Common in woodllands with fallen logs. brush pile-, and rocks, and in shrubs

along fencerows and streams. Breed. ycýar-round, with redticed activity in summer.

Several litters of three to four produced annually; gestatiif 22-23 days. Females may be

pregnant and lactating simultaneoudyv Diet includes seeds, nuts, fruits, otlier plant mate-

rials, and small invertebrates. Lr.,wmsr Conservaion cc'eern.

Golden NyOuise Och'otomnyt- maollf. Common in i v-ariet of habitats, including wood-

lands, iloodplains, birdcrs ,of fields, and thikere Fitalsring sl ampIs anhd clenise wodAs.

HNighly social; up to eight have been found in same nest. Brmeding occurs all year.

Gestation 25-30 days; litter size usuallv two to three. Seeds 1nd invertebmtaes foni

lnajorit-y of diet. Lomwest Conservation cncernl.

Hispid Cotton Rat Signviclnn hispidus. F)und statewide. e'peciille in igrassy areas of fields

and along rxidwnys. Populations ihctuate greatly amont r-a, but usIaI llV abutidant ,it

densely vegetated habitats. Acvive clay and night. Prhlitic breeder; gestation aloimu 27

days; one t,, 15 young per litter; and young mature in ý.iumt eight weeks. Primarily her-

bivoroun, buit will consunin nirtertebrates. sýmall vertebrates, and bird eggs. Lowest

Conservation Concern. (Fig. 161, p. 202)

Lotern \Vwodrart Neotomiia flodridana. Potrlv known. :No recent 'u:tveys; pmplaitions may

h, declining. Occupies woodland and brushy habitats south oil Tnnessee River. Usually

found assciated with. rocky outcrops.4 but, also in areas with dense vegetation. Mating

occurs throughout year with an average of two to three xounog born after a gestation of

abiut 35 lays. MO1)ERATE CONSERVATION CON(R'F.N.

Alleghenis \VA6odrar NeotoLa meigister. Probably vt.:tricn:d to region north of Tennessee

River. lossibly confhnedlto areas with rocky (tt.Cot pz, crevices, caves. and bomulder fields,
hut also may occupy \v r,-dlands and brudshy aca,. Breeds throughout year; litter size of

tWtQ to three; gestation about 35 days. Die consists of plant. IMaterials. HIGH CON-

SERVATION CONCERN.

Prairie \c.le %lic-omrs ,mhroaster. Pt n,rlv known. Occupies reuis with dense grisses, such

as pastures, roadsidos, and ed'se-s 'xi hlelds in nonh-cenrta Aitbhama. Breeds throughoum

I



ATTACHMENT 2.4.1-3
TENNESSEE VALLEY AUTHORITY

REPORTED OBSERVATIONS OF RAFINESQUE'S BIG-EARED BAT IN JACKSON
COUNTY, ALABAMA (INCLUDING TVA REGIONAL NATURAL HERITAGE

DATABASE RECORDS OF OBSERVATION)
ACCESSED JULY 2008

Tennessee Valley Authority

Reported Observations of Rafinesque's
Big-Eared Bat in Jackson County, Alabama
(including TVA Regional- Natural Heritage

Database Records of Observations)
(7 pages: Map and 6 database records)

Accessed July 2008



Nals of Jericho Locality

v,,¸ • ,t•

N4;.

Corynoiilnus rafinesquii cave records (maiked in yellow)
for Jackson County, Alabama.

Att. 2.4.1-3 Reported Observations of Rafinesque's Big-Eared Bat in Jackson County, Alabama
(All are historical, reported between 1953 and 1978)
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Record of observation - Rafinesque's big-eared bat (Corynorhinus rafinesquii)
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Record of observation - Rafinesque's big-eared bat (Corynorhinus rafinesquii)



SCOMNAME Eastern Big-eared Bat
BA5SEORANK E - Veriied extant (viabily not assessed)
SUBRANK
COUNTY JACKSON
STATE AL
STRANK 52
5T_STATU5 PROT
FEDSTATUS
WATERS1-ED 06030001 - Guntersle Lake
PRM_?REF PNDTUTOITVUS: TUTTLE MERUN D. MILWALKEE PUBLIC IUSEUM MILWALKEE WISCONSIN.
GENCOM
GENDESCR
EODATA TUTTLE (PERS. COMM,.) REPORTED THAT THIS CAVE 15 UTI]IZED FOR A MATERNITY COLONY. THE CAVE IS ALSO UTILIZED BY NEOTOMA FLORIDANA MAW
LAT 344117N
LONG- 0861115W
LAT_DD 34.6881
LONGDO -86.1875
EXSTEONUM TV:005; AL:005
X 1912123.00144
Y 129183.789619
DIRECTIONS ISABELL SPRING CAVE (GCAVEAL071.019). 0.74 AIR MILES NORTH-NORTIEA5T OF LIM ROCK SCHOOL AT AN ELEVATION OF 740 FEET.
OWNERNAME
MAPSHEET 34086-F2 : Li Rk
VERDATE 04109/1998
TRAN DATE 0912111976
FOB'ERVED 1976-08-09
LOBSERVED 1976-08-09

tfied I feature

o Quad Polygons
E0 TEST
o DRGBA.DRG 100K
F] DRGEBA.DRGZ4K
Co SDE,RWM_TVA2OPfOLY(
' Power Service Area

SSDE.HERCRITICALHABI-
[]NRI Layer

o PROPDBA.FOSSIL PLANT!
OReservoirs T

o Dams

ol GIEORTHO ONEMETER E~
o GIEORTHOONE_METER_( 4
o GIEORTHO.TWO METER {
ol ELEYD8A.NED ELEV ~ .

TVA Regional Natural Heritage Database

Record of observation - Raf'nesque's big-eared bat (Corynorhinus rafinesquii)
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Record of observation - Rafinesque's big-eared bat (Corynorhinus rafinesquid)
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ER Figure 4.3-1

Habitat Affected by Construction
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Revision I
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SECTION THREE: RECOMMENDED PLAN OF ACTION

Chapter 6

Preferred Alternatives and Supporting Recommendations

This study proposes that TVA reservoir operations be modified to delay summer

drawdown in tributary lakes, maintain increased minimum flows below tributary

dams and in main Tennessee River reservoirs, and, where necessary, increase

dissolved oxygen in releases from TVA dams to improve water quality and

protect aquatic life.

The preferred release alternative is to provide minimum flows affectink all

-dams, plus increase dissolved oxygen in tailwaters to a level of 5 or.-

6 milligrams per liter through aeration of releases from 14 tributary-dams and

two mainstream dams and state action to control upstream pollution

(alternative B).

Implementation of this alternative should improve water quality and aquatic

life throughout the Tennessee River system. No adverse impacts are expected.

However, to respond to public concerns expressed during review of the Draft

Environmental Impact Statement (EIS), two commitments'are recommended in.

conjunction with release improvements. First, TVA should take steps to inform

the public of the hazards associated with providing minimum flows by turbine

pulsing. Second, TVA should.monitor the effects of the proposed biweekly-

average summer flow requirements at mainstream dams on water quality and_,

-aquatic life.

.,In support of the proposed release improvements, the study further recommends

that TVA:

o work with the states to implement release improvements within a five-year

period, tailoring actions to the specific needs at each dam,

o focus its aeration research on autoventing turbine technology, and

o work with interested local areas to find ways to finance releases for,

recreational floating.

The preferred lake level alternative is to fill 10 tributary lakes more

aggressively, and maintain recreational pools levels until August 1

-(alternative 1).

Implementation of this alternative would enhance recreation on tributary-lakes

and provide economic development benefits. No significant adverse impacts

have been identified. However, to-respond to public comments received on the

Draft EIS, TVA should commit to monitoring shoreline development trends if

lake level improvements are made.
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2 The Water Control System

Fall Drawdown. Reservoir elevations are lowered to the winter operating level
beginning at various dates through summer-and fall (Appendix A, Table A-08).

Water Release Guidelines

TVA manages the rate of flow and water levels through the system by selective releases from
the dams. These releases affect water quality conditions in the tailwaters and reservoirs, water
supply to the lower reservoirs, and the temperature of cooling water for coal and nuclear power
plants located on mainstem reservoirs. TVA also manages flows in the tailwaters to maintain
water quality and aquatic habitat. At times, TVA releases water to provide flows for special
operations, as described in a following section.

To meet flow needs in the tailwaters and flow-through needs in the downstream reservoirs, TVA
has adopted two broadly defined reservoir release policy elements: project minimum flows and
system minimum flows. A minimum flow is a release from one or more dams to meet down-
stream water needs (e.g., navigation, water supply, aquatic habitat, and waste assimilation); a
minimum flow does not represent the lowest flow rate that TVA can pass from a dam or dams.

Proiect Minimum Flows

Project minimum flows are flows released at a specific reservoir (Appendix A, Table A-03).
TVA implements project minimum flows to achieve specific operating objectives, including water
supply and water quality improvements, and benefits for aquatic habitat and fisheries. Project
minimum flows are provided below seven mainstem (these are also the system minimum flows
discussed below) and 20 tributary reservoirs in a variety of ways, including instantaneous flows
(continuous via small turbine operation or sluice outlet setting), pulsing flows (use of a
generating unit at various hourly intervals), and daily average releases.

Minimum flows at 10 tributary projects were developed on the basis of techniques used by the
USFWS to enhance aquatic life in streams in other regions of the country (see discussion of the
Lake Improvement Plan in Chapter 1). These minimum flows are intended to afford greater
protection for aquatic life from environmental stresses than would occur under average dry
conditions.

System Minimum Flows

System minimum flows are indicators of total flow to meet requirements for navigation, water
supply, cooling water for coal and nuclear plants, water quality, and aquatic habitat. System
minimum flows are measured at the Chickamauga, Kentucky, and Pickwick Dams and other
locations (Appendix A, Table A-03). These flows include a bi-weekly average minimum flow in
summer and a daily average minimum flow in winter. If the total of the project minimum flows
discussed above plus any natural runoff from the watershed is insufficient to meet these system
minimum flows, additional water must be released from upstream reservoirs to supply the
difference.

Tennessee Valley Authority 2-15
Reservoir Operations Study - Final Programmatic EIS
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SUMMARY

The samples taken at the Bellefonte transect have similar characteristics

to those taken at other transects within the reservoir. Hydrodynamic

investigations performed by TVA yield the assumption that hydraulic entrain-

ment by the intake will be from the reservoir channel rather than the Town

Creek embayment via the backwater area as previously (1974) assumed. Based

on experience gained through recent FWPCA Section 316(b) investigations for

TVA steam plants, the assumption that hydraulic entrainment is a predictor

of biotic (ichthyoplankton) entrainment is judged to be conservative.

The data shows ichthyofauna of Guntersville Reservoir, while varied, is

dominated by the clupeidae (approximately 70 to 90 percent of all larvae

captured); cyprinidae, catostomidae, sciaenidae, and in certain restricted

habitats, centrarchidae, are important constituents but do not exceed 10

percent of the larvae captured. Weekly estimates of entrainment, but with

one exception, are less than 5 percent for individual taxa and less than

3 percent for total fish and eggs. Annual estimates for individual taxa,

total fish, and total eggs range from 0.01 to 2.31, 0.47 and 1.37, and 0.14

to 0.26 percent, respectively.

TVA's evaluation of these data yields the conclusion that the impact of

entrainment of icthyoplankton into the intake system at BNP is insignifi-

cant and that no changes in present intake design or proposed operation of

this intake system are merited. Therefore, the proposed intake system of

the Bellefonte Nuclear Plant can be operated as designed.
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SAMPLING METHODS

1975--Samples were taken each week in the Bellefonte transect (TRM 392)

and biweekly (every other week) at the downstream transects (TRM 385 and

369), according to procedures provided as Appendix A. One change in the

procedures was made. Growth of Eurasian milfoil in the overbank (back-

water) area prevented sampling in that area; sampling stations in the

inshore area immediately outside of the backwater area were established.

1976--Accepted and documented procedures were again followed. Herbicidal

treatment of Eurasian milfoil allowed re-establishment of sampling in the

backwater area. Two changes involving sampling gear were made:

1. Mesh size on all nets was reduced from 0.79 mm to 0.50 mm to increase

the effectiveness of capture of eggs and the smallest sizes of fish

larvae.

2. The primary sampling gear used in 1975 (1 m diameter push net) was

replaced by a 0.5 m tow net. This net was towed in an oblique path

to gain more representative samples with respect to the entire water

column, because the push net only sampled the extreme upper stratum

(1-1.5 m depth) and vertical nets were not judged to be yielding

completely representative and comparable samples owing to reduced

volumes of water filtered.

It
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ANALYTICAL METHODS

Samples were individually preserved and transported to the laboratory

where contents were sorted, identified to lowest possible taxon (Hogue,

et al., 1976), counted and measured to the nearest mm total length.

Calculation of estimated entrainment is performed using Marcy's (1973)

approach. Results of the hydrodynamic investigations show that the initial

assumption regarding recruitment of water to the intake is incorrect.

Water from Town Creek embayment flows primarily to the river channel rather than

through the backwater area. In addition, the design of the intake

channel is such that the intake will draw water from all strata of the

river channel. Therefore, entrainment estimates are calculated by the

equation:

Di Qi
E - X i X 00

r

where Qi = I plant intake flow (3.675 X 10 5 m3 /day)

Qr - reservoir flow (m3 /day)

Di - density of larvae or eggs vulnerable to the intake

Dr = mean density of larvae or eggs in the Bellefonte plant transect

E - entrainment

Reservoir flows for each sample date are obtained from the River Control

Branch, Division of Water Management, TVA; intake water demand is the

maximum design demand (n150 cfs). Densities of larvae and eggs vulnerable

to the intake are assumed to be the weighted mean densities of the strata

nearest the plant intake; day and night densities are averaged to yield a daily

mean. Mean densities of larvae and eggs in the plant transect are obtained

by subdividing the areas of the cross-sectional transect profile into areas
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sampled by each type of gear at each station. Weighted mean densities are

then calculated as E (D Ws) where Ds = unweighted sample density and W=
S

station weight.

Estimates of numbers and percent of transported organisms entrained are

calculated for each taxon, total fish, and eggs for each sampling period.

In addition, estimates of total entrainment for each taxon, total fish,

and eggs over the entire sampling season are made. For these estimates,

average Di and Dr values are calculated as above and multipled by the

respective 24-hour reservoir flow and intake demand to yield 24-hour

estimates of numbers of fish. The areas under the curves of numbers vs.

time for entrainment and reservoir transect samples are integrated to

yield estimates of total numbers of larvae or eggs entrained and total

numbers passing the plant. The ratio of these numbers are then con-

verted to a percentage.
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RESULTS AND DISCUSSION

In 1975, 19 weekly samples were taken, yielding a total of 1,407 samples;

in 1976, 18 weekly samples were taken, yielding a total of 702 samples

KTable 1). The smaller number of samples taken in 1976 was due to the

elimination of stationary nets and vertical nets, neither of which added

substantially to the quality of the data gathered in 1975. As seen in

Table 1, the sampling dates for each period were comparable for the two

years.



6

SPECIES COMPOSITION AND RELATIVE ABUNDANCE

Twenty-nine taxa of larvae were identified from the 1975 samples (Table 2).

Clupeids (probably Dorosoma) dominated the catch in all three transects,

ranging from 72 percent of the catch at the plant site (TRM 392) to 90 per-

cent at the downstream transect (TRM 369). Three other families each con-

tributed 2 percent or more of the catch at all transects: cyprinids, cat-

ostomids, and sciaenids (Aplodinotus).

In 1976, 38 taxa were identified from the four transects sampled (Table 3).

As in 1975, clupeids dominated the ichthyofauna; only in the backwater area

(TRM 393) did the percentage of clupeids in the catch fall below 90. Only

one other family (the cyprinids) consistently contributed more than 1 percent

of the catch. Sciaenids contributed from 2 to 6 percent except in the back-

water transect, while centrarchids contributed 10 percent of the backwater

catch.

The substantial increase in catch in 1976 is due probably to a combination

of three factors: natural fluctuations in spawning success, improved sampl-

ing methods, and the reduction in mesh size of the sampling nets from 0.79 mm

to 0.50 mm. Analysis of length-frequency data (early 1978) may confirm the

effect of reduced mesh size on catch.

Few consistent trends in relative abundance among the transects were noted.

Generally, the proportion of clupeids in the catch increased in a downstream

direction. Catostomids showed a reverse trend in 1975 but no trend (and only

about one-tenth the numbers) in 1976. Sciaenids were most abundant in the

middle transect (TRM 385). Centrarchids were most abundant in the backwater

area in 1976; high densities of centrarchids were also found in the backwater

area in 1974.
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Appendices B (1975) and C (1976) contain detailed plots of weekly densities

of observed taxa of larvae and eggs. These plots show that the densities

observed in the plant transect are generally equal to or higher than observed

densities at the other transects, regardless of collection gear.

The increased number of taxa identified in 1976 is most likely due to

the increased development of taxonomic expertise. Problems in taxonomy

still remain, especially in the cyprinid, catostomid, and percid groups,

as well as in the clupeids, where only prolarvae or postlarvae greater

than 17 mm total length can be identified to species.
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TRANSPORT AND ENTRAINMENT

Figures 1 and 2 present estimates of reservoir discharge and 24-hour trans-

port of commonly occurring taxa of larvae for each sampling period. Reser-

voir discharges (flows) were higher in 1975 than in 1976 (Figures I and 2),

but except for catostomids and unidentified fish, the transport of all

commonly occurring taxa was higher in 1976 and the estimates of total

transport of fish and eggs were higher in 1976 by factors of 7 and 3.5,

respectively (see Tables 6 and 7).

Weekly estimates of larval fish entrainment in 1975 range from 0.01 to

4.68 percent of the transported population; estimates for eggs range from

0.01 to 2.14 percent (Table 4). For clupeids, 5 of 14 weekly estimates

are below 1 percent and only 2 of 14 exceed 3 percent. Weekly estimates

for catostomids, ictalurids, and percichthyids never exceed 1 percent.

Weekly estimates for total larval entrainment range from 0.14 to 2.61 percent.

With the exception of one sample period, estimates of egg entrainment are

less than 1 percent1 for total eggs, weekly estimates range from 0.01 to

1.42 percent.

Similar results are obtained from 1976 estimates (Table 5) except that the

range of weekly estimates (all fish taxa) is from 0.01 to 8.66 percent.

The high value is obtained from unidentified fish; for identifiable taxa,

no weekly estimate of larval entrainment exceeds 2.86 percent, and 73 of 106

individual weekly estimates do not exceed 1 percent; and for total fish,

weekly estimates range from 0.05 to 1.49 percent. Estimates of egg entrain-

ment range from 0.05 to 1.52 percent; for total eggs, estimates range from

0.05 to 0.92 percent.

Estimates of annual transport and annual entrainment of larvae and eggs are

presented in Tables 6 and 7. Estimates of annual entrainment of larval taxa
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in 1975 range from 0.01 percent (hiodontids) to 1.82 percent (clupeids);

the estimate for all larvae combined is 1.37 percent (Table 6). Estimated

egg entrainment range from 0.14 percent (sciaenid eggs) to 0.19 percent

(unidentified eggs). In 1976, estimated entrainment of larval taxa range

from 0.17 percent (percids) to 2.13 percent (catostomids); estimated

entrainment of all larvae is 0.47 percent (Table 7). Estimates of egg

entrainment range from 0.25 percent (sciaenid eggs) to 0.33 percent

(unidentified eggs); entrainment of all eggs is estimated to 0.26 percent.*

The entrainment estimates presented here are predictions based on intake

design and hydraulic flow characteristics; furthermore, they are based on

the assumption that biotic entrainment (fish and eggs) is equal to hydraulic

entrainment (percent of river flow withdrawn by the intake). Figure 3

presents comparisons of biotic and hydraulic entrainment for six operating

TVA steam plants, based on recent FWPCA Section 316(b) demonstrations for

those plants. These comparisons indicate that the assumption, of equivalence

between biotic and hydraulic entrainment is conservative, i.e., hydraulic

entrainment in most cases would overestimate biotic entrainment. The reasons

for this are not entirely known, but probably are associated with the non-

homogeneous distribution, both temporally and spatially, of ichthyoplankton

and with the behavior of fish larvae, e.g., their association with shelter

or substrate and their ability to withstand and escape from low velocity

water currents. Given the experience gained from the FWPCA Section 316(b)

investigations on operating plants, the estimates presented in this report

are likely to be conservative.

*It should be noted that the estimates fall below the threshold of 5 percent

entrainment that had been proposed by the AEC-ANL staff as evidence of

nonsignificant impact.
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Table 1. Calendar dates associated with sampling periods, Guntersville

Reservoir, Alabama, 1975 and 1976.

Sample
Period 1975 1976

1 3/26 3/22

2 4/01 3/30

3 4/08 4/06

4 4/15 4/13

5 4/22 4/20

6 4/28 4/26

7 5/06 5/04

8 5/13 5/11

9 5/20 5/18

10 5/28 5/25

11 6/03 6/02

12 6/09 6/08

13 6/17 6/15

14 6/24 6/22

15 7/02 6/28

16 7/07 7/07

17 7/15 7/12

18 7/21 7/20

19 7/29 -

Total Samples 1,407 702



Table 2. Number and relative abundance (percent) of fish larvae collected from three

transects of Guntersville Reservoir, Alabama, 1975. Taxonomy follows Hogue,

et al. (1977).

Transect
TRM 392 TRM 385 TRM 369

Taxon N Percent N Percent N Percent

Unidentified fish

Polyodon spathula

Lepisosteus sp.

Clupeidae*
Alosa chrysochloris
Dorosoma sp.
D. petenense

Hiodon tergisus

Cyprinidae*
Cyprinus carpio
Notemigonus chrysoleucas

Catostomidae*
- Minytrema melanops

Ictalurus furcatus
.. punctatus
Pylodictus olivaris

Gambusia affinis

Morone sp.

Centrarchidae*
Lepomis or Pomoxis
Lepomis sp.
L. macrochirus
Micropterus sp.
Pomoxis sp.

Percidae*
Unspecified darter
Percina caprodes
Stizostedion sp.
S. canadense

Aplodinotus grunniens

419

13

51

20,930
179

4,538
15

30

1,341
353

1

3,491
2

11
132

2

218

18
14

202
18

16

11
6

632
1

47

2,777

1.18

.04

.14

59.01
.50

12.79
.04

.08

3.78
1.00
**

9.84
.01

.03

.37

.01

.61

.05

.04

.57

.05

.05

.03

.02
1.78

.13

7.83

28 .68

5

907
160

1,899
4

.12

21.92
3.87

45.89
.10

228 5.51
20 .48

179 4.33

2
29
1

.05

.70

.02

36

2

13,715
283
134

1

5

263
39

294

1
9

52

5

399

5
2

25

477

.23

.01

87.08
1.80

.85

.01

.03

1.67
.25

1.87

.01

.06

.33

.03

2.53

.03

.01

.16

3.03

38 .92

27

4

.65

.10

39 .94

568 13.73



Table 2. Number and relative abundance (percent) of fish larvae collected from three
transects of Guntersville Reservoir, Alabama, 1975. Taxonomy follows Hogue,

et al. (1977). (Continued)

Transect
TRM 392 TRM 385 TRM 369

Taxon N Percent N Percent N Percent

Labidesthes sicculus 2 .01

Total 35,468 4,138 15,750

*Not possible to identify further.

**Less than 0.005 percent.

1. Darter, but not P. caprodes.



Table,3. Number and relative abundance (1) of fish larvae collected from four transects of Guntersville

Reservoir, Alabama, 1976. Taxonomy follows Hogue eta L (1977).

Transect ...

TRM 392 TRM 393 TRM 385 TRM 369

Taxon ....... N .. . .... N N . ..... . N %

Unidentified fish 267 .22 16 .12 10 .06 18 .04

Polyodon spathula 2 **

Clupeidae* 107,050 89.54 11,639 86.56 15,869 89.42 44,353 95.07

Dorosoma sp. 1 .01
D. cepedianum 1 .01
D. petenense 280 .23 18 .13 44 .25 2**

Hiodon tergisus 3 ** .02 1**

Cyprinidae* 1 999 .84 267 1.99 185 1.04 620 1.33

Pimephales group 2 4 ** 1 .01 1 .01
Atherinoides group 19 .02 31 .23 12 .07 5 .01

Cyprinus carpio 137 .11 17 .13 10 .06 33 .07

Notemigonus chrysoleucas -. 1 ** 1 .01 4 .02 19 .04

Notropis sp. 4 ** 1 .01 4 .01

N. atherinoides 10 .01 2 .0? 56 .12

N. volucellus 18 .02 9 .05

Catostomidae* 285 .24 1 .01 94 .53 23 .05

Ictiobus-Carpiodes group 6 .01
Minytrema melanops 2 **

Ictaluridae* 1 **

Ictalurus sp. 1 **
I. furcatus 13 .01 7 .02

I punctatus 81 .07 16 .09 8 .02

Pylodictis olivaris 1 **

Morone sp. 154 .13 7 .05 2 .01 1 **

M. mississippiensis 1 **
Morone (not sax.)4 3,745 3.13 3 .02 333 1.88 240 .51

Centrarchidae* 1 ** , 5 .04 1 **

Lepomis or Pomoxis 46 .04 1 .01



Table 3. Number and relative abundance (%) of fish larvae collected from four transects of Cuntersville

Reservoir, Alabama, 1976. Taxonomy follows Hogue et al. (1977).

Transect
TRM 392 TRM 393 'TR.M 35. 'TRMI 3b

Taxon ....... N . N. N ..... . N

Lepomis sp. 350 .29 1,390 10.34 23 .13 377 .81

L. macrochirus 3 ** 1 **

L. microlophus 15 i1**
Micropterus (not dol.) 4 ** 7 -05 1

Pomoxis sp. 138 .12 3 .02 14 .08 13 .03

P. annularis 3 **

Percidae* 6 3 ** 1

Unspecified darter 6  718 .60 20 .15 52 .29 19 .04

Stizostedion sp. 69 .06 4 .02 2 **

Aplodinotus yrunniens 5,134 4.29 6 .04 1,058 5.96 824 1.77

Labidesthes sicculus 2 ** 11 .08 24 .05

Total 119,555 13,446 17,747 46,654

*Not possible, to identify further.
**Less than 0.005%.
1.
2.
3.
4.
5.
6.

Probably including the genera Pimephales and Hybopsis; see Hogue et al. (1977).

Probably includes species of the Notropis complex; see Hogue et al. (1977).

Probably including the genera Ictiobus and Carpiodes; see Hogue et al. (1977).

Morone, but not M. saxatilis.
Micropterus, but not M. dolomieui.
Percid, probably Percina but not Stizostedion.



Table 4. Estimated entrainment of fish larvae and eggs for each sampling period, Bellefonte Nuclear Plant, Guntersville
Reservoir, Alabama, 1975. N = estimated number entrained; % = estimated percent of transported taxon entrained.
No samples were taken in sample period 13.

Taxon

Unidentified fish

Clupeidae

Cyprinidae

Catostomidae

Ictaluridae

Percichthyidae

Centrarchidae

Perc idae

Sciaenidae

TOTAL FISH

Unidentified eggs

Sciaenid eggs

TOTAL EGGS

1 2

7. 52 E2
0.47

7.52 E2
0.47

1. 05 E2
0.24

4.22 E2
0.22

6.33 E2
0.10

1.16 E3
0.14

3

1. 16 E2
0.07

3.37 E3
0.16

2.28 E4
1.09

2.63 E4
0.60

1.16 E2
0.54

1. 16 E2
0.35

4

5.54 E4
1.35

1. 42 E5
0.27

5.62 E4
1.14

2.54 E5
0.41

Samp

1.
0.

6.
0.

0.

2.
0.

0.
1.0.

1.

0.
1.
0.

le Period (see Table 1)
5 6 7

38 E3 1.49 E3 1.01 E2

66 0.36 0.20

7.93 E4 3.85 E4
0.61 0.45

- 6.07 E2
- 0.32

92 E3 2.30 E3 2.32 E3
35 0.57 0.47

98 E3 4.66 E3 4.05 E2
57 0.96 0.13

1.01 E2 1.72 E3
3.29 1.48

08 E3 1.86 E4 2.12 E3
85 4.14 0.58

24 E4 1.06 E5 4.58 E4
43 0,71 0.46

48 E4 -
33 - -

3.95 E4 1.32 E3
1.57 0.03

48 E4 3.95 E4 1.32 E3
33 1.42 0.01

8

1.88
0.14

1.25
0.31

5.01
0.07

6.20
0.98

6.26
0.14

1.25
0.08

2.97
0.15

1.25
0.01

1.36
0.30

9.46
0.38

9.46
0.34

E2

E5

E2

E3

E2

E2

E3

E2

E5

E4

E4

9

3.28 E3
0.30

2.98 E5
1.35

6.42 E3
0.45

2.96 E3
0.29

1.98 E2
0.09

6.91 E2
0.06

1.99 E3
0.27

3.14 E5
1.11

1.98 E2
0.01

1.29 E4
0.05

1.31 E4
0.04

10

9.89 El
0.50

7.79 E5
2.79

1.18 E3
0.33

1.96 E2
0.31

9.8 El
0.03

2.93 E2
0.05

7.85 E5
2.57

9.8 El
0.53

2.27 E4
0.05

2.28 E4
0.07



Table 4. Estimated entrainment of fish larvae and eggs for each sampling period, Bellefonte Nuclear Plant, Guntersville

Reservoir, Alabama, 19
No samples were taken

N = estimated number entrained; % = estimated percent of transported taxon entrained.

in sample period 13. (Continued)

Sample Period

Taxon 11 12 13 14 15 16 17 18 19

Unidentified fish N 5.25 E2 ..... 
6.85 E2 - -

% 0.18 - - - - 2.15

Clupeidae N 7.14 E5 4.22 E5 - 2.20 E5 4.25 E5 4.70 E4 6.85 E3 2.20 E4 4.34 E2

% 2.70 1.83 - 3.07 4.68 1.19 1.24 2.20 0.17

Cyprinidae N 1.18 E3 1.74 E4 - 5.86 E4 4,83 E4 3.93 E3 1.71 E3 5.74 E2 3.25 E2

% 0.17 1.27 - 2.87 1.60 0.39 0.34 0.30 0.13

Catostomidae N - 5.70 E2 - - -

% - 0.39 - -...

Ictaluridae N - 2.85 E2 - 1.17 E2 - 2.30 E2 1.14 E2 - 1.95 E3

% - 0.06 - 0.03 - 0.07 0.10 - 0.99

Percichthyidae N - - - - - - -

Centrarchidae N 3.94 E2 3.80 E2 - 1.52 E3 7.84 E3 2.30 E2 3,42 E2 1.15 E2 4.78 E3

% 0.51 0.37 - 0.90 1.79 0.01 0.24 0.77 2.13

Percidae N - 9.5 El - - -..

% - 0.41 - - - - - - -

Sciaenidae N 1.57 E3 7.99 E4 - 1.30 E5 3,38 E4 4.46 E4 9.00 E4 7.65 E4 1.73 E3

% 0.05 1.46 - 2.17 0.50 0.65 1.35 2.37 0.18

TOTAL FISH N 7.17 E5 5.21 E5 - 4.10 E5 5.15 E5 9.60 E4 9.97 E4 9.92 E4 9.22 E3

% 2.31 1.70 - 2.61 2.61 0.69 1.21 2.22 0.48

Unidentified eggs N - - - - - 1.14 E2 - -

% - - - - - - 2.14 - -

Sciaenid eggs N 6.70 E4 3.33 E5 - 3,06 E5 1.00 E4 2.13 E5 2.10 E4 1.87 E4 4.08 E4

% 0.08 0.12 - 0.16 0.05 0.29 0.05 0.19 0.22

TOTAL EGGS N 6.70 E4 3.33 E5 - 3.06 E5 1.00 E4 2.13 E5 2.12 E4 1.87 E4 4.08 E4

% 0.08 0.12 - 0.16 0.05 0.29 0.05 0.19 0.22



Table 5. Estimated entrainment of fish larvae and eggs for each sampling period,

Guntersville Reservoir, Alabama, 1976. N = estimated number entrained;

taxon entrained.

Bellefonte Nuclear Plant,
% = estimated percent of transported

Sample Period (see Table 1)

Taxon 1 2 3 4 5 6 7 8 9

Unidentified fish N - - 1.09 E3 5.40 E2 3.65 E3 - 1.06 E3 3.22 E4 4.85 E2

% - - 0.17 1.44 0.48 - 1.24 8.66 1.87

Clupeidae N - - 1.63 E3 2.57 E5 5.95 E5 8.70 E5 1.24 96 8.89 E4 3.62 E5

% - - 0.01 0.15 0.66 1.11 1.14 0.47 0.33

Cyprinidae N - - 1.09 E3 - 7.04 E3 1.49 E4 2.13 E3 1.01 E3 1.46 E3

% - - 0.83 - 0.55 1.37 0.74 1.52 0.18

Catostomidae N - - 9.14 E3 ......

% - - 0.19 ......

Ictaluridae N ..- --...

Percichthyidae N 1.60 E3 3.94 E3 2.72 E3 1.49 E4 4.35 E4 8.44 E4 5.78 E4 1.87 E4 1.52 E3

% 0.06 0.05 0.02 0.20 0.52 0.80 0.90 2.85 0.29

Centrarchidae N - - - - 9.79 E2 6.05 E3 1.59 E3 5.04 E2 1.02 E4

% - - - - 0.47 0.62 0.93 1.30 0.56

Percidae N 3.18 E3 3.36 E3 5.99 E3 1.49 E3 2.60 E3 4.62 E3 5.31 E2 5.04 E2 1.49 E3

% 0.07 0.09 0.09 0.29 0.43 1.52 0.62 1.01 0.30

Sciaenidae N - - - - - 3.08 E3 1.06 E3 1.02 E3 1.52 E3

% - - - - - 1.50 0.83 0.42 0.05

TOTAL FISH N 4.78 E3 7.30 E3 2.17 E4 2.74 E5 6.53 E5 9.83 E5 1.30 E6 1.42 E5 3.79 E5

% 0.06 0.06 0.05 0.15 0.65 1.07 1.12 0.70 0.32

Unidentified eggs N - 1.47 E3 3.20 E4 1.07 E4 1.28 E5 7.97 E3 3.02 E5 - 2.23 E4

% - 0.26 0.53 0.43 0.26 1.52 0.79 - 0.20

Sciaenid eggs N - - - - 3.96 E4 1.97 E4 1.28 E5 1.83 E5 1.71 E5

% - - - - 0.30 0.43 0.35 0.29 0.39

TOTAL FISH N - 1.47 E3 3.20 E4 1.07 E4 1.68 E5 2.77 E4 4.30 E5 1.83 E5 1.93 E5

% - 0.26 0.53 0.43 0.27 0.54 0.57 0.29 0.35



Table 5. Estimated entrainment of fish larvae and eggs for each sampling period,

Guntersville Reservoir, Alabama, 1976. N = estimated number entrained;

taxon entrained. (Continued)

Bellefonte Nuclear Plant,
% = estimated percent of transported

Sample Period
Taxon 10 11 12 13 14 15 16 17 18

Unidentified fish N - .... 5.17 E2 - 1.09 E3 1.09 E3

% - - - - - 0.10 - 0.75 0.64

Clupeidae N 2.30 E6 1.66 E5 8.09 E5 8.22 E5 1.07 E6 1.64 E5 2.83 E5 1.16 E5 8.23 E4

% 1.48 0.13 0.43 0.29 0.29 0.34 0.58 0.62 0.38

Cyprinidae N 4.98 E3 3.11 E3 2.08 E3 8.31 E3 5.32 E2 1.03 E3 2.23 E3 1.36 E4 3.65 E4

% 1.18 0.22 0.21 0.13 0.04 0.06 0.21 0.64 0.52

Catostomidae N 1.21 E4 - - - - - - - 1.09 E3

% 1.76 - - - - - 1.93

Ictaluridae N - - - 1.04 E3 2.13 E3 8.78 E3 1.11 E3 5.45 E2 5.45 E2

% - - - 0.57 0.41 0.86 0.26 0.21 0.16

Percichthyidae N 8.40 E3 2.06 E3 1.05 E3 - - - - - -

% 1.65 0.48 0.53 - - - - -

Centrarchidae N 8.19 E3 1.39 E4 1.59 E3 - 7.26 E3 - 9.53 E3 1.09 E3 2.18 E3

% 2.86 0.63 0.98 - 0.69 - 0.33 0.34 0.29

Percidae N - - - 5.17 E2 -...

% - - - - 0.44 - - - -

Sciaenidae N 5.16 E3 5.19 E3 5.27 E3 3.58 E4 6.14 E4 1.95 E4 8.71 E4 4.33 E4 1.91 E5

% 0.59 0.13 0.17 0.33 0.22 0.12 0.25 0.39 0.60

TOTAL FISH N 2.34 E6 1.90 E5 8.19 E5 8.67 E5 1.14 E6 1.94 E5 3.83 E5 1.76 E5 3.14 E5

% 1.49 0.14 0.42 0.28 0.29 0.29 0.43 0.54 0.51

Unidentified eggs N - - - - - - - - -

Sciaenid eggs N 1.45 E6 1.71 E6 4.66 E5 1.70 E6 1.93 E5 1,59 E5 7.97 E4 1.32 E6 3.05 E5

% 0.92 0.35 0.24 0.20 0.22 0.05 0.05 0.33 -

TOTAL EGGS N 1.45 E6 1.71 E6 4.66 E5 1.70 E6 1.93 E5 1.59 E5 7.97 E4 1.32 E6 3.05 Es

% 0.92 0.35 0.20 0.20 0.22 0.05 0.05 0.33 0.14



Table 6. Estimated annual transport and entrainment of fish larvae and eggs,
Bellefonte Nuclear Plant, Guntersville Reservoir, Alabama, 1975.
Estimated number entrained based on intake demand of 3.675 x 105

m3 /day.

Number Number
Taxon Transported Entrained Percent

Unidentified fish 4.745 E7* 4.640 E5 0.98

Polyodontidae 1.169 E6 6.660 E2 0.06

Lebisosteidae 1.842 E6 4,840 E3 0.26

Clupeidae 1.387 E9 2.530 E7 1.82

Hiodontidae 5.482 E6 4.380 E2 0.01

Cyprinidae 1.024 E8 1.279 E6 1.25

Catostomidae 4.157 E8 1.195 E6 0.29

Ictaluridae 1.499 E7 2.189 E4 0.15

Poecilidae** 1.087 E6 0 -

Percichthyidae 1.344 E7 5.506 E4 0.41

Centrarchidae 2.382 E7 1.152 E5 0.48

Percidae 8.605 E7 7.496 E5 0.87

Sciaenidae 3.263 E8 3.955 E6 1.21

TOTAL FISH 2.427 E9 3.314 E7 1.37

Unidentified eggs 1.687 E8 3,215 E5 0.19

Clupeid eggs** 4.477 E6 0

Cyprinid eggs** 5.792 E4 0 -

Catostomid eggs** 4.296 E6 0 -

Sciaenid eggs 7.368 E9 1.036 E7 0.14

TOTAL EGGS 7.546 E9 1.068 E7 0.14

*E = exponent; i.e., E7 =

**No members of these taxa

to entrainment.

u 
i7

captured in sample strata assumed to be vulnerable



Table 7. Estimated annual transport and entrainment of fish larvae and eggs,

Bellefonte Nuclear Plant, Guntersville Reservoir, Alabama, 1976.

Estimated number entrained based on intake demand of 3.675 x 105

m3 /day.

Number Number

Taxon Transported Entrained Percent

Unidentified fish 3.597 E7 3.332 E5 0.93

Polyodontidae** 3.671 E5 0 -

Clupeidae 1.535 El0 7.318 E7 0.48

Hiodontidae** 1.920 E6 0

Cyprinidae 1.968 E8 6.480 E5 0.33

Catostomidae 4.620 E7 9.850 E5 2.13

Ictaluridae 1.853 E7 1.013 E5 0.55

Percichthyidae 3.966 E8 1.688 E6 0.43

Centrarchidae 8.560 E7 5.740 E5 0.67

Percidae 1.207 E8 2.080 E5 0.17

Sciaenidae 9.677 E8 2.747 E6 0.28

Atherinidae** 2.042 E5 0

TOTAL FISH 1.722 El0 8.046 E7 0.47

Unidentified eggs 1.399 E9 4.664 E6 0.33

Catostomid eggs** 1.576 E5 0

Sciaenid eggs 2.562 ElO 6.517 E7 0.25

TOTAL EGGS 2.702 E1O 6.983 E7 0.26

107
*E = exponent; i.e., E7 =1

**No members of these taxa captured in sample strata assumed to be vulnerable

to entrainment.
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APPENDIX A

Procedures under which larval fish monitoring was accomplished in

1975 and 1976 at Bellefonte Nuclear Plant by the Fisheries and

Waterfowl Resources Branch of the Division of Forestry, Fisheries, and

Wildlife Development, TVA.
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FISHERIES AND WATERFOWL RESOURCES BRANCH

PROCEDURES--LARVAL FISH MONITORING, BELLEFONTE NUCLEAR PLANT

OBJECTIVE: To provide data on the species composition, concentration

and seasonal timing of larval fish in the vicinity of the Bellefonte

Nuclear Plant site in order to estimate the environmental impact of

the proposed intake design with respect to entrainment.

PROCEDURES:

A. Sampling

1. Samples will be taken each week during the period of availability

of larval fish (approximately March through July). Day and night

samples will be taken on the same day, weather conditions permitting.

2. Sampling will be concentrated in a cross-sectional transect of the

reservoir and backwater area at approximately TRM 392.

3. Horizontal surface samples will be taken at six locations in the

transect; two shoreline locations and one midchannel location will

be sampled on each side of Bellefonte Island. Each sample will

consist of an upstream and a downstream tow.

4. Vertical net samples will be taken at six locations within the

transect; each sample will consist of five replicate tows.

5. Moving pumped samples over a 200-m distance will betaken on each

shoreline.

6. The backwater area will be sampled by moving 10-min pumped samples

as follows:

a. Three transects in the proposed intake cove (one on each side,

one in the center).

b. Two stations in the backwater area above the intake cove; each

station will consist of three parallel transects.
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7. Biweekly samples will be taken in two transects (TRM's 385 and

369) to provide comparative data on concentration and species

composition. Five horizontal samples and five vertical net

samples will be taken at each transect. Pumped samples will be

taken in shallow shoreline areas.

8. Changes in sampling design, if dictated by reservoir conditions

or construction activities, will be noted in addenda to these

procedures.

B. Analysis of Samples

1. All samples and associated collection data will be transported to

the FWRB larval fish laboratory, Muscle Shoals, Alabama.

2. Larval fish will be removed from preserved samples, identified to

the lowest possible taxon and enumerated.

3. Finished laboratory data sheets, together with field data sheets,

will be forwarded to FF&WD headquarters, Norris, Tennessee, for

keypunching, verifying, and inclusion of data (card, tape or disc)

in the fisheries data base.

4. Data analyses will include:

a. Species lists for each collection week.

b. Concentration of each taxon, expressed as number per 100 m3

of water filtered.

c. Instantaneous estimates of numbers of larval fish in the cross-

sectional reservoir and backwater transects.

5. An annual report, summarizing the above, will be prepared after all

samples have been analyzed and included in the data base. Copies

of the report will be transmitted to (1) the Bellefonte project

manager; (2) Office of Power; and (3) FF&WD files.
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ADDENDUM I--LARVAL FISH MONITORING, BELLEFONTE NUCLEAR PLANT

Growth of Eurasian milfoil in the backwater area (see A.6.) prevented

sampling in the backwater areas for the major part of the sampling

season. Inshore reservoir stations in the same general area and at

approximately the same depth were substituted.

Should larval fish monitoring be performed in 1976, an attempt will be

made to follow the original procedure (A.6.); if conditions again prove

unfavorable, the procedure described in Addendum I will be followed.



APPENDIX B

Plots of log density (number/lQ00 m3 ) of taxa of fish larvae

and eggs vs. sample period, Guntersville Reservoir, Alabama, 1975.

Each plot represents the density of one taxon as obtained by one

type of sampling gear, as identified in the plot legend. The

ordinate is in log units, i.e., 1 = 101, 2 = 102, etc.

Transects:

BCKWTR = TRM 393-The blackwater area at the plant site
PLANT = TRM 392-The plant transect
COMER = TEN 385
MURPHY = TRM 369

Plots composed of a single observation have been omitted.
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TRANSECTS AT BELLEFONTE NUCLEAR SITE 1975
GEARzFISH PUPP 360GPP .79MP IAXEN:PERCICHIVIODAE

9243 MOUIDAT APRIL 119 1971 7

PLOT OF
PLOT OF
PLOT OF
PLOT OF

PER IODOMURPHY
PERIUDOC OER
PERIODSPLANT
PERIOD*UKU1R

LEGENC:
LEGENC:
LEGEID:
LEGFIC:

SYHMBL USEC
SYMBEL USED
SYMBOL USED
A -I CBS ,

IS CHARACTER P
IS CHARACTER C
IS CNAIACTER P
i - 2 aDS , ETC

)
MURPHY I

5

)

4

I

3.

)

I
) I

i
I

) I
I

I

3 I
I

14

P
P

).

)

)

LI

0

1 2 3 4 5 6 7 a 9 10 33 12 13 34 Is 16 11 is 19 20 21

PERIOD

)



)

L•GI(ASE-1OI DENSITIES 41/JOCO-031 OF LARVAL
'I TRANSECTS AT SELLEFO1IF NUCLEAR SITE 1915

GEAR-FISH PUMP 360GPN .79M% TAXON-PERCIDAE

FISH AND EGGS AT THREE 9343 MONDAW, APRIL 11, 1971 a

PLOT OF
PLOT OF
PLOT OF
PLOT OF

PERICD*MURPl¥
PERIDDSCODEN
PERICOOPLARi
PERIOD*BKVTR

LEGEND: SYNBCL USEC
LEGENDS' SYMBEL USED
LEGERCE SYMBEL USED
LEGEND; A I CBS ,

IS CHARACTER N
IS CHARACTER C
IS CHARACTER P
I - 2 6lS . ETC

MURPHY I

) I

5 4

4

I

3 4

I

~I

2 4

I

04

P
P P

------- 4- - - 0-~ ---- *-- - - -- 4 4--4 .-------. 4-

1 2 3 4 5 ' 7 N 9 10 11 12 13 14 15 16 17 is 11 20 21)

PER IOo

)



)

LOGIBASE-1O] DENSITIES I411000-N31 OF LARVAL FISH AiD EGGS AT THREE
TRANSECTS AT BELLEFONTE NUCLEAR SITE 1975
GEAR-FISH PUMP 360CPV .79HP 1AWfI*SCIAENICAE

PLOT OF PERIODOMURFHY LEGEND: SYMBOL USED IS CHARACTER M
PLOT OF PERICD*CONEK LEGElC: SYMOCKL USED IS CHARACTER C
PLOT OF PERICDePLAKT LEGENO: STRMEL USED IS CHARACTER P
PLOT Of PERIDDOOKMTR LEGEND: A I COS 1 * = 2 CBS , FTC

MURPHY

I
) 5

)I

).

I

I

9043 NON9OAY APRIL 311 1977 10

3. C

p p P

IN

p

P
P M

P

C
P

)

)

I

0*

1 2 3 4 5 6 1 6 9 10 11

PEtR OD

12 13 14 I5 16 17 ii is 20 21

)



)

L06IBASE-1O) DENSITIES 101O0O0-13) OF LARVAL FISH AND EGGS AT THREE
TRANSECTS AT BELLEFORTE NUCLEAR SITE 1915
GEAR&FISH PUNP 3606PP .79HP IAXVINUNIDENTIFIEO FISH

9343 WOiDAY, APRIL 11, 197/ Ii

PLOT OF PERIOD*RURPHY
PLOT OF PERJUDSCOHES
PLOT OF PERIODOPLART
PLOT OF PERIOD*OBKV7

LEGEND:
LEGEND:
LEGEND:
LEGEND:

SYMBOL USED
SYNBEL USED
SYMULL USED
A - I CBS I

IS CHARACTER H
IS CHARACTER C
IS CHARACTER P
a - 2 Dos , ETC

)

MURPHY

) *.

)

4.

3.

N
P

P P
)

N
P

N P
U C

2

)

0.

1 2 3 4 5 6 " a 9 0 is 1 12 13 34 I5 16 31 1 19 20 21

PERIOD

)

)



)

LOGISASE-lO) DENSITIES I|IIGC0-M33 OF LARVAL FISH AND EGGS AT THREE
TRANSECTS AT BELLEFOIlE NUCLEAR SITE 1975
GEAR-1/2M CON. STAT. NET .199M TAXON=INIDENTIFIEU FISH EGGS

943 RO*DAY, APRIL Ile 1977 41

I PLOT
PLOT
PLOT

) PLOT

OF
OF
OF
OF

PER IODNURP#Y
PERIOD*COMER
PEROD0PLA&I
PERiODAPMKUT9

LEGEBC: SYTNCL USED IS CHARACTER M

LEGEND: SYMBOL USED IS CHARACTER C

LESESE: SYNB(L USED IS CHARACTER P
LEGEND: A - 1 69S .ss - 2 035 , ETC

)

)

V

MURPHY

3

P

P

P

)I

)I

)

)I

)

P

)

)
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1 2 3 4 5 G 7 8 9 10 11 12 13 14 15 16 17 1i 19 20 21

PERIOD



)

LODIBASE-1O1 DENSITIES INIOCO-H3I OF LARVAL FISH AND EGGS A1 THREE

" TRANSECTS AT BELLEFORTE NUCLEAR SITE 1915

GEAR-1/2M CON. STAT. NET .79P4 TAXON=CLUPEIC EGGS

9343 UIAYv, APRIL 11 1977 29

PLOT
PLOT
PLOT
PLOT

OF PERICDONURFI-T
OF PERIOD*CQMER
OF PERIODOPLARI
OF PERIODOBKW1R

LEGENC:
LEGENE:
LEGEND:
LEGEND:

SYPOICL USEC IS CHARACTER M
SYMECL USED IS CHARACTER C
SYMBCL USED IS CHARACTER P
A , I CBS . I - 2 035 . ETC

MURPHY I

.1

54

.) I

) I

4.

I

I

)

J 42

P

P

.)

0

1 2 3 4 5 A 1 a 9 10 13 12 13 14 15 1A 17 is 19 20 21

PERIOD

)



LOGIBASE-1O0 DENSITIES (IIIOCS-M31 OF LARVAL FISH AND EGGS AT THREE

TRANSECTS AT BELLEFOXIE NUCLEAR SITE 1975

GEAR=1/2M CON. STAT. NET .19MR TAXON-SCIAENID EGGS

9243 nGOWAY APRIL 11, 1977 38

PLOT OF
PLOT OF
PLOT OF
PLOT OF

PERICDOHLRFtY
PEERID*CCMER
PERIODSPLANI
PERICDBBKWIR

LEGEC:
LEGEND:
LEGENC:
LEGEND:

SYM1CL USED
SYMBOL USED
5YMIOL USED
A a I CBS 9

IS CHARACTER N
IS CHARACTER c
IS CHARACTER P
B =. 2 005 , ETC

MURPHY I

S P P

P P P P

P

P

)

3 4

2 4

P

j

04

1 2 3 4 5 6 1 a 9 10 11 12 13 14 1s 16 17 1i 19 20 21

PERIOD

)



LOGIBASE-10) DENSIlIES UIIlOCO-031 oF LARVAL FISH AiN EGGS AT THREE

TRANSECTS AT BELLEFORIE NUCLEAR SITE 191S
CEAR-1/ZH CON. STAT. NET .79PN TAXOII(ATUOSTOIDAE

9Z43 *OaoAV, APRIL 11, 1977 27

PLOT OF
PLOT OF
PLOT OF
PLOT OF

PERIODOMURPEY
PER IODSCIJER
PERIODOPLANT
PERIODSONU1R

LEGEEL:
LEIEEC:
LEGEND:
LEGEND:

USYMCL USED
SVIMCL USEC
SYMBOL USED
A - I CBS 9

1S CHARACTER M
IS CNARAClER C
IS CHANACTER P
B - 2 Gas 0 ETC

)

MURPHY

S 5

)

)

)

4.

3.
P

P

2. P
P

)

I

I.

P P

)

)

)
0.

1 2 3 4 5 G a I to 13 12 13 14 is 16 17 18 19 20 21

PEVst1
)



)

LOGIBASE-10I DENSITIES I1110CO-M31 OF LARVAL FISH AND EGGS AT THIEF

TRANSECTS AT BELLEFORIE NUCLEAR SITE 95IS
GER-1I/2" CON. STAi. NET .190M 7AXGSCLUPEIGAE

PLOT OF PENIOODOURPHV LEGEND: SYNOCL USED IS CHARACTER P

PLOT OF PERICOOCOMEN LEGEND: SYMBOL USED IS CHARACTEI C

PLOT OF PEBICOOPLAI1 LEGENI: STNULL USED IS CRAIACIEI P

PLOT OF PERIO0OBKV7R LEGEND: 8 I CBS a U = 2 CmS , ETC

MURPHY
)

9z43 MONDAY, APRIL 11, 1977 30

)

)

)

34

23

24

P P P

P

P

P

P

P P

P

I

)

)

I

)

)

04

1 2 3 4 S 6 7 a 9 10 11 12 13 14 15 16 17 IN 19 20 21.

PERlOD



)

L.O&IASE-101 DENSITIES (IIICCO-H31 OF LARVAL FISH AND EGGS AT THREE

TRANSECTS AT. BELLEVOUTE NUCLEAR SITE 1975
GEAR-1/2H CON. STAT. NET .190M TAXUN=CTPRINIOAE

9343 NGNDAVT APRIL 11. 1971 31

PLOT OF PERICDONURFt Y

PLOT OF PER|DE*CCNER
PLOT OF PERIGDDPLANI
PLOT OF PENICD'BKWIR

MURPHY

54

LfEGNC:
LEGEND:
LEGEND:
LEGEND:

SYNICL USEC IS CHARACTER P

SYMBOL USED IS CHANACTER C
SYMBOL USED IS CHARACTER P
A* I CBS , B - 2 eBS 9 ETC

)

)

)

)

)

'4

3,

p P

P P

P P

P

P

) 0.

1 2 3 4 5
)

6 1 I 9 10 11 12 13 14 is 16 11 1i 19 20 21

PENIOD

)



)

LOGSIASE-1Ol DENSITIES (#/ICCO-M3I OF LARVAL FISH 3D0 EGGS AT THREE 9x43 sMAY9, APNIL 11, 1977 33

TAUISECTS AT SELLEFOSTE NUCLEAR SITE 1915
GEAR-i/2 CON. STAT. NET .19MN TAXONUICTALURUIAE

PLOT OF PERIODOPURFkY LEGERE: SYTNCL USEE 15 CHAAACTES P

PLOT OF PERIUMOCOMER LEGEND: SYUECL USED IS CHARACTER C

PLOT OF PERI10OPLAII LESEND: SYHULL USED IS CHARACTER P
PLOT OF PER]0D*BKWTI LEGEND: I a I CBS 9 I = 2 035 * ETC

RURPHYI

)

5

1I

P P

2

0

)I

)I

1 2 3 4 9 6 7 1 9 10 it 12 13 14 is 16 17 in 39 20 21,

PERIOD



)

LOf.IUASE-1J DENSITIES I1IICC(-931 CF LURVAL FISH she EGGS AT THREE
. TRANSECTS AT BELLEFONTE NUCLEAR SITE ISIS

6EARa1/2N CON. STAT. NlET .79P TAXOI2PERCICITIHI]DAE

PLOT OF PERLODONURPHY LEGEND: SYMBOL USED IS CHARACTER M

PLOT OF PERIDDOCOPEP LEEEI: STMUCL USED 1S CMAACItER C

PLOT OF PERIOD*PLANT LEGEND: SYMOOL USED IS CHARACTER P

PLOT OF PERIOD&BKNTR LEGEND: A I D O3S 8 U * 2 DOS , ETC

NURPHY I

)I
) 5

)

4

)I

)

)I

3

2.4

IP

) I PP

0

9343 MOSOAV. APRIL 1I1 1977 3S
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PEatoo13

12 13 14 is 16 17 is I'D 20 21
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)

L0I6EASE-10 UtUSIT.IES I411@CI-UII OF LARVAL FISH AID E665 AT INUfE

TRAUSECTS AT MELLEFORIE NUCLE&I SITE 1975
GEAR-112H CON. SIAT. NET .1096 *IAXENPERCIOSE

9343 USUAl APtK Ie 1977 36

PLOT
PLOT
PLOT
PLOT

OF
OF
or
OF

PERICOD*URPbY
PERIODSCONEN
PERIODePLALT
PERIOOC*ENTp

LEGEIN:
LEGEIC:
LElEIC:

SYN$3L USED IS CHARACTER N
SYHIOL USED IS CNAI*CIER C

SIHNIL USED IS CHARACTER P
aI I @as 9 U- 2 DoS . ETC

)

.)

.I

MUMPHI

54

34

0.

P

) P P
P

P

)

)

) 1 2 3 4 5 6 1 6 9 10 11 12 13 14 15 16 17 is 19 20 a3

PER1I0

)



- 4'

)

LBGIBASE-10 DENSITIES (IIIOC-N3I OF LIARVL FISH 5A3 EGGS AT THREE 9Z43 363*A1, APRIL 11. 1971 31

TRARSECTS AT BELLEFONTE NUCLEAR SITE 1975
GEf0t12M CON. SlAT. NET .JIPR TAXON-POLYCOO7IDAE

PLOT OF PERIOD*RURPft V LEGEND: SYMBOL USED IS CHARACTER N
PLOT OF PERIODSCOMEN LEENES SYNICL USED IS CHIRACTER C

PLOT OF PERIODOPLANT LEGEND: SYMBOL USES IS CHARACTER P

PLOT OF PERIODOSKRTI LEGERD: A = I CBS 1 D = 2 03 * ETC

MURPHY I

4

)I

34.

)

)I

) P
J I

I

)I

)

)I

PERIOD



)

LCIDASE-10I DENSITIES II4I0CC-131 OF LARVAL FISH AND EGS AT THREE.

TRANSECTS AT BELLEFONTE NUCLEAN SITE 1115
GEAUR1/2M CONl. STAT. MET .79M1 TAXONUSCIAEUIDAE

PLOT OF PERIODODNUMPHY LESEUC: SYMBDL USED IS CHARACTER M

PLOT OF PERIOD&CORER LEGEND: SYNBOL USED IS CHARACTEE C
PLOT OF PERIODOPLAN1 LEGEND: SYMBOL USED IS CHARACTER P

PLOT OF PERIODeOKOIR LEGEND: A I 1 DBS B I * 20BS C ETC

NURPHY I

)

). 5

9243 WORDAV* APRIL 11. 1977 39

)

)

)

4.

3.

P
w

p P

P

P

P
P

)
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1 2 3 4 s 6 1 0 9 so 11

PERIOD

1l 13 14 is 1 17 10 19 20 21



LK(BASE-10) DENSIlIES IIIICO--|31 OF LARVAL FISH 1iS EG&S AT THREE

TRAUSECTS AT BELLEFONTE NSCLEAR SITE 1975
GEAR-l12H CON. STAT. MEl .195M TAXON&UNIDERIIFIED FISH

9:43 MURAIt APaIL It* 1911 40

PLOT Of
PLOT OF
PLOT OF
PLOT OF

PERIODODURPHY
PERIOD*CONEE
PERIODOePLANI
PEEIODOSIV1R

LEGEND2
LEGEND:
LEGEND?
LEGEIB:

SYMBOL USED
SYNICL USED
SYNMOL USED
A * (I S 9

IS CHARACTER "
IS CHARACTER C
IS CMARACTER P
a a 2 DOS a ETC

MURPHY

) S.

)

)

4.

3

2

14

04

P P

P
P

)

)

P
P

)

)

)

1 2 3 4 5 6 1 a 9 10 11 12 13 14 15 16 17 is 19 20 21

PERIOD



LOS(BASE-1Ol DENSITIES IUIUC@-M3I OF LARVAL FISH AND EGGS AT THREE

TRANSECTS AT BELLEFONTE NUCLEAR SITE 1915

GEARa1.31H 50 VERI. NET .IqPP TAXUN-URIDSE IFIED FISh EGGS

PLOT OF PERIODOPURPHY LEGEND: SYMBOL USED IS CHARACTER M

PLOT OF PERIODeCOMER LEGENC: SYMBOL USED IS CHARACTER C

PLOT OF PERIOUOPLAN7 LEGEND: SYMBOL USED IS CHARACTER P

' PLOT OF PERIOD*BKWIR LEGEND: A 1 CBS , S = 2 035 , ETC

MURPHY I

9:4.3 RONiOAV, APRIL 119 1917 26

I

4

I

34
I

) I

p I

) I

) I

P

P

P P

C

C

H

)

)

04

1 2 3 4 S 6 1 a 9 10 11 12 13 IA 15 16 17 Io 19 20 21

PERIOD



)

)

LOKIBASE-1Ol DENSITIES IAIIOCO-M3) OF LARVAL FISH AID EGGS AT THREE

TRANSECTS AT BELLEFONTE NUCLEAR SITE 1915
GEAR=1.37H SO VERI. NET .a9Mm TAXON=CLUPEID EGGS

PLOT OF PERIODODURPHY LEGEND: SYMBOL USED IS CHARACTER N

PLOT OF PERIOD*COKEI LEGENE: SYMBEL USED IS CHARACTER C

PLOT OF PERIODSPLANT LEGEND: SYMBOL USED IS CHARACTER P

PLOT OF PERIODeBKUIR LEGERN: A *I CBS 3 z 2 CBS ETC

MURPHY

)

4

3

)I

)I
) 2 C

)P

0

9:43 MONDAY@ APRIL 11, 1977 is
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PERIOD

12 13 14 15 16 17 1e 19 20 21



)

LOCGBASE-1Ol DENSI1IES (IIIGCO-833 OF LARVAL FISH AND EGS AT THREE
TRANSECTS AT SELLEF07IE NUCLEAR SITE 1915
GEAR-1.37K SQ VERT. NET .19H1 IAXON-SCIAEIID EGGS

9343 NOISDA1 APRIL 11. 1977 23.

*~PLOT Of
PLOT OF
PLOT OF

) PLOT OF

PERIODSMURFktY
PERIODeCONER
PEEIODOPLARI
PERIUDBIKMIR

LE1E41:
LEGEND:
LEGEND:
LEGEND:

SYPNEL USED IS CHARACTER P

SYPICL USED IS CHARACTER C
SYMBOL USED IS CHARACTER P

A * I 085 9 U - 2 CBS v ETC

)

)

MURPHY I

'4

34

0

P'

P C P

P

C
PP

P P P P

P

c

P
C

p

C
a

P

M

M

M
C

Mt

)

I
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)
I 2 3 4 S 6 1 6 9 10 11 12 13 14 1i 16 17 Is 19 20 21

PERIOD



)

LOGIBASE-1O0 DENSIlIES I/IQOCOQ-31 OF LARVAL FISH AiD Et46 AT THREE

) TRANSECTS AT BELLEFONTE NUCLEAR SITE 1915

GEAR-1.37H SQ VERT. NET .79MM TAXON-CATOSTOMIDAE

9:43 HIBDAV, APRIL Il, 1977 13

PLOT OF
PLOT OF
PLOT of
PLOT OF

PERIODONUNPNY
PERIODOCONER
PERIODOPLANI
PERIODOB*KW1

LEGENOD
LEGEND%
LEGENDt
LEGEND:

SYMBEL USED
SYMBOL USED
SYMBOL USED
A I CBS ,

IS CHARACTER F
IS CHARACTER C
IS CHARACTER P
B - 2 CBS 9 ETC

MURPHY I

)I

)I

)I

)I

)I

P

p
P C

P
H P

P P P

)

)

)

)

)

0.
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1 2 3 4 5 G 7 a 9 B0 11 12 13 14 15 16 17 is 19 20 21
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LOGIBASE-10 DENSIIIES INI$OCO-H31 OF LARVAL FISH AND EGGS AT THREE
) TRANSECTS AT BELLEFONTE NUCLEAR SITE 1915

GEAR=I.37A SO VERT. NET .790P TAXON-CENTRARCH|DAE

9:43 HONDAT. APRIL 11, 1977 14

'~PLOT OF
* PLOT Of
PLOT Of
PLOT OF

PERICDOHURPFY
PEPR0DOCONER
PERIODoPLAhT
PERIOD09KWI.

LEGEND:
LEGEND:
LEGEND:
LEGEND:

SYNBCL USED
SYMBOL USED
SYMBOL USED
A = I CBS ,

IS CHARACTER H
IS CHARACTER C
IS CHARACTER P
A - 2 CBS , ETC

MURPHY I

5.4

4.

34

)

)

I

)

P

M

P
M P P

P P

)

)

)

0~

1 2 3 4 5 6 7 I 9 10 11 11 13 14 I5 16 17 18 19 20 21

PERIOD

)



LDGIBASE-101 DENSITIES ISJ1OOO-M31 CF LARVAL FISH AND EGGS AT THREE

TRANSECTS AT BELLEFONTE NUCLEAR SITE 1915
&EAR-1.37H SO VERT. NET .7101 TAXON-CLUPEIDAE

9943 MONDAY, APOIL 11, 19"7 16

PLOT OF PERIODSHURFHY
PLOT OF PERIODCONFER
PLOT OF PERIDDOPLAkl
PLOT OF PERIODOBRMTR

MURPHY I

4

)

3.

) 2

)

LEGEND:
LEGESD:
LEGENC:
LEGEND:

SYN8L USED
SYMICL USED
S5N81L USEC
A - 1 CBS ,

IS CHARACTER N
15 CHARACTER C
IS CHARACTER P
a - 2 ass , ETC

p H

P

N
P

P

P
C C P P

P

H
C P

C

N

C
r

P
H

P

C

)

)

)

)

04

I 2 3 4 5 6 7 0 9 10 13 12 13 14 is 16 17 Is 19 20 a1

PERIOD



)

LOGIBASE-1OI DENSITIES tIN1O6O-H31 OF URVAL FISH AND EGGS AT THREE
TRANSECTS AT BELLEFONTE NUCLEAR SITE 1915
GEARalo37H SO VERT. RET .790P TAXON-CTPRIVICAE

9:43 11011DAY, APRIL 1i1 1977 17

PLOT OF PERIODSHURPHY
PLOT OF PERIODCOCMER
PLOT OF PERIODSPLAR1
PLOT OF PERIOD*IKM1R

NURPHY I

s

LEGEND: SYNhUL USED
LEGEND: SYMBNL USED
LEGENUC SYMOCL USED
LEGEND: A = 1 CBS

IS C4RAVCIER P
IS CHARACTER C
IS CHIRACTER P
a = 2 OBS , ETC

)

3.

1 4

P

P
P

pq P

P

C

)
P

)

P
C

14

C
p

N P

)

)

)

)

0.

1 2 3 4 s 6 7 s 9 10 it 12 13 14 15 16 17 i8 19 20 21

PERIOD

)



)

LOG(BASE-1OI DENSITIES (5II0COCM3) OF LARVAL FISH AND E66S AT THREE

TRANSECTS AT BELLEFOIlE NUCLEAR SITE 1915
GEAR-1.37M SO VENT. NET .7g9P TAXCIgsCTALURIDAE

9:43 NORAV, APRIL 1, 19977 19

PLOT OF
PLOT OF P
PLOT OF P

) PLOT OF P

MURPHY I

)

4)I

)I

34

)

)I

2

)

)I

)I

0 4

) 14

)

PERIODOMURPVY
PERIOD'COMER
PERIODOPLAA7
PERIOD*BKWIR

LECEND:
LE&END:
LEGENC:
LEGENV:

SYMBOL USED IS CHARACTER M

SYMBOL USED IS CHARACTER C

SYMOCL USED IS CHARACTER P
A 1 CI S , 8 a 2 CBS . ETC

P

p
P P

.C P

C

M P

2 3 4 s 6 1 8 9 Ik I1 12 13 14 is 16 17 1i I9 20 21

PERIOD



LOGIBASE-IOl DENSITIES (#/IQCC-t31 OF LARVAL FISH AND EGGS AT THREE
TRANSECTS AT BELLEFGAIE N41CLEAP SITE 1915
GEAR=1.37M SO VERT. NEI .79MM TAXC%=PERCI(HTHYIDAE

9:943 MNOAV. APRIL 11, 1977 20

PLOT OF
PLOT OF
PLOT OF
PLOT Of

PERO110NUSPNY
PERIOD'CCNER
PERIGOePLARl
PERICD*SKUTR

LEGEND:
LEGEND:
LEGElC:
LEGEND:

SYMIOL USED IS CHARACTER M
SYMBOL USED IS CHARACTER C
SYBUEL USED IS CHARACTER P
A a1 1BS , I - 2 CBS . ETC

)

)

)

)

)

)

MURPHYI

5.

4.

3.

.2.
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PERIOD
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Ig

LOSISASE-1O) DENSITIES (9IICCO-M31 OF LARVAL FISH AND EGGS AT THREE
TRANSECTS AT BELLEFDCIE NUCLEAR SITE 1915
GEAR=I.37H SO VERT. NET .79TP TAXCR=PERCIDAE

9343 MONDAY, APRIL 11, 1977 21

PLOT OF
PLOT OF
PLOT Of
PLOT OF

PERIODOHURPHY
PERIDD*COMER
PERIUDOPLA I
PERIOD*BKWTR

LEGEND: SYMBOL USED
LEGEND: SYMBOL USED
LEGEfC: SYMBCL USED
LEGEND: A - I CBS ,

IS CHARACTER P
IS CHARACTER C
IS CHARACTER P
3 - 2 CBS , ETC

MURPHY

.1

4.

3,

04

P

C

P
P

P

P P

)
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APPENDIX

Plots of log density (number/1000 m 3 ) of taxa of fish larvae and

eggs vs. sample period, Guntersville Reservoir, Alabama, 1976.

Each plot represents the density of one taxon as obtained by one

type of sampling gear, as identified in the plot legend. The

ordinate is in log units, i.e., 1 = 101, 2 102, etc.

Transects:

BCKWTE = TRM 393-The backwater area at the plant site
PLANT = TRM 392-The plant transect
COMER = TRM 385
MURPHY = TRM 369

Plots composed of a single observation have been omitted.
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PREFACE

This is a brief summary of larval fish collections made by

the Tennessee Valley Authority during the course of its larval

fish sampling program (1971 - present). The purpose of this docu-

ment is to serve as a ready reference to the computerized data base

and may be useful in developing proposals, planning studies or

casual browsing. However, during the development of the larval fish

program considerable evolution has taken place in experimental design,

taxonomy and gear development. In addition, all data within a given

summary are'lumped together regardless of data quality, station

location, depth sampled or gear type used. For these reasons users

are cautioned against using the summaries for analytical purposes. If

a more detailed analysis is needed contact Jack Tuberville of Data

Services Branch for a more specific analysis.

June 1983
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OaKUNE SPr.
CENTRARCHIDAE .

LEPOPIS SP. 3

MICROPTEAUS SPe .

PERCIOAE 1 .

"UWMTtNT 0ARTER--INOT ps; C
PERCINA CAPRODES •

" • DTZOSTEDIONSP. •
STIZOSTEDION CANADENSE •

"AVLOOINOTUS GRUNNIENS 164 14
LABIDESTHES SICCULUS .

13 - 1 1

* .
* 9 9 9

* 9 . 2 -. 3.~. -. I.

PG 7378 5128. 47LV-5;.3322 'o1678 176; 113; 76 . . .0
!9 110 1 0

.. 481 832 191 55 27 13 4 2 - 3
*- ii ie6 2.g 27 2 --1 • .2 9

. . ..Ja .3 5" "

1 10 6Z 4q~ 1O

19 2 1 1
• * 1 • .. . ... • .3..3 1 3

3 3 2r . .- . .9

1 11 20 213 467 30 12 1 2 5 5 2

• " . .... 9 . ... -..... .... -.... .. . . . •. . .. . • "-i " 0"* 9 9

* * 18 28 . 1 1 . • .

- - - -

* 54
" 20 . .

5 5

142

5 32

2 1 o

* A o

* 9 9

'3 1 m- -iv35 -- rr.6 -35-F- -T7-9- -... a8 - - 20.0 6 q, * -,, i -- ;',

I & 9 9 $ 9 • 9 9 9 9

NOTE: THESE NUMBERS REPRESENTNO ='NOT MEASURED EXPANDED SUUSAMPLE MEASUREMENTS.

4trN ~.



o. . . . . . . .TABLT-'I•"-'o' TS-rtt l#-- - -*----b----*--- u9 II•-t-- AV-,•-
EACH SAMPLING PERIOD AND WITH EACH GEAR TYPE USED

AUTt ULLLrUNIt. R'UL.LLAF rLAIup. A71FD *'WV______

VOLUME .................. . ............. VOLUI.E.
NUMBER FILTERED MEAN NUMBER FILTERED

?""ERTOD) -DA .SAMPLES~- 1TR 1M.31 - swrr--t

I 03/22f76 48 '521 32- M- ttTSogO~--01jT01 t;SW43 6

2 03/29/76 32 4099 14.9 FISH PUMP 360GPM-.5NM 220 1056

4 04/12/76 32 4100 17.1 703 87407

6 04/26/76 26 4253 19.0

8 05/10/76 32 4145 19.6
9"--- 'TT 7 -.. . . uui uou

10 05/24/76 4R 5731 21.1:. .. ...... . .. .... ._r "--uI F ----- -EI Z "... 32 '. . .. • 2 " - 2 ;

12 06/07/76 46 5764 22.5

14 06/21/76 43 5165 24.1
LU U0481 ffb az 3'v1u eu..

16 07/06/76 46 5583 23.6
.17 -- a...y.. . - /T ' .. 3z 3823 2 .

lB 07/19/76 46 55P4 26.2

703 87407

r S-Lts VR -tErCOT.tEC'IU-nrT UT RE A3DSURLT-V-tURL"

OUN 18



TABLE 2. SPECIES LIST9 TOTALS COLLECTED, AND.OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT
b , •L.LLLINI. nlU•LLLA• rLpr•/tIrr)74a - -

TOTAL PERCENT SAMPLING PERIODS
........ TAXO1J ' COLLECTED COWMPSITTON -- 2 --- "6-T"-- 10 11 12 13- q' 1516"217 18 ... ....

FISH EGGS
.UF.UNENT' TSH EGGS
CATOSTOMID EGGS

- APt-UDTNOTUS GRUNRNIEWS TE•GGS-

TUT't

UNIOENT FISH LARVAE
PULtUUUN FTR ----
CLUPEIOAE

DOROSOMA CEPEDIANUM

HIODON TERGISUS
, 'TPKRJNAUAL

PIMEPHALES GR
AIMLKJINUULb bK

CYPRINUS CARPIO

NOTROPIS SP.
-Nutic P1S--TRE-RTWTDES"--'-

NOTROPIS VOLUCELLUS

ICTIOBINAE.TTNWTREA-'WELARNOPS`..

[CTALURIDAC
.TCTALURUS-'SP.
ICTALURUS FURCATUS

.ICTALURUS PUIJCTATU. .
PYLODICTIS OLIVARIS

-" NOR0OE SP.
MORON[ qISSISSIPPIENSIS
WORONE (NOT SAXATILIS)
CENTRARCHIDAE
LEPOKIS OR PORONTS
LEPOHIS SP.
L-EPOWIS MACROCHIRUS
LEPOHIS SICROLOPHUS
HICROPTERUS (NOT COLOMIEUIJ
POMOXIS SP.

PERCIDAE
UNiTENT PERCIU (NOT STrZOSTEOTO
STIZOSTEOION SP.

20045
1

156103

311

178911

-~ ~ir~8~ ~ 4.~

-- - ~T T4~

zuu

--* 46
•4..... . 4.

*~4~ *... - -- 4.-- ... -- - -- .- -

~4~4 4 ~4 ..*4 4.. . -

* 4 4 4 4

* 4 4 4 4 4

0.16
6

90*63

* 4, 4I 4 4, .4 4 4 4 4

4. 4. • • 4 4 4 4 4 4.
•t

1 T

.. 0.. i 44 ~ . .. .. . *-"7 .. ..... ... .. . . -• " • . .• " . . .

6 T •b t * + •
bi UeU3 9

197 0.10 * . * * 0 * 4 4 4 4 4 4 4 4 4

9 7 4 4

l ~T

20 0~.201
6• .... 0 '05-r---- -- -* "'"---•- •-. . . . .

1 T T

1 T 4

4321 +2.19........ - - + +r -- +- ........ 4 • --4-• -+4
7 T 4 4 4 4

2140 1.08 • * 4 4 4 4 4 4 4, 4 4 4 4
'...... ......................-......... - • .•

I T

12 0.01 6 4 4

168 0.09 4 4 4 * * . * * * * * 4* 4

.. .. .3 .. ....... ........... ; ............ ................- . ... .... .

-I T •

.4 T
21404 4. 4 . .44 4.

809
75

0.41
0.04

.... 56 '- . . ... .44"'; " 4 44 4 4" 4

"APLODTflOTUS" GRU.PJTENS
LAerOESTHES SICCULUS

TOTAL

7022
37

197402

0.02 4 4 4 4

100

4 4 4 4 4 4

JUffisa3 -



TABLE 2. SPECIES LIST9 TOTALS COLLECTED, AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT
. ULLLLrUml-L NUL.LAR PtANrT9i1916 -V

TOTAL PERCENT SAMPLING PERIODS
.- . TAXON COLCL 4151-2-I-

'T- tLESS"THAN' 0-WO1 PERCEWT-C0WPOSTTIUN ......

.UN.. ..13.83.



TABLE 3. DISTRIBUTION OF LARVAL FISHES BY SIZE GROUP COLLECTED AT
•.i B ULLLLrUllIL MutLR t-Arlil "

SIZE CLASS GROUPINGS (MM)

(

.. †... TAXO -" N" 2 * 3 , *--*5* -- S.- -11 12 "-.- ,--q-- 14J- 16-1-9--2e-3O0- -->30

UNIDENT FISH LAR

*CLUPEIDAE

*DOROSONA CEPEDIA

'VAE 283 4 4 11 8 1 I
1 . 2 3 . . .. 2 . . .. .1• 10 2A35 31888 7t1684 23136 1A360 10310 6230

.. . ..... 1 .... ;.. . -.... .....-...... . . . '

NUM
,UUNUUNA LILNLIlbL • * *

-. .IoDON TERGISUS " - -
* 1YIPKINLUAL • . . .

* PIKEPHALES GR . * .

CYPRINUS CARPID .
NUILMI6iONUS CMULLULAS . . .

NOTROPIS SP.. . .

* NOTROPIS VOLUCELLUS . . •

ICTIOBINAE . • .
M NII4YTKLKA MLLANUPS * 0 •

ICTALURIDAE . • .

ICTALURUS FURCATUS .

-r-TICTuwu5-PD RrrrTUS . .
PYLOOICTIS OLIVARIS

--. ROR1)RL-S ; ...... ..... .

- MORONE MISSISSIPPIENSIS 1
.o-o0W0r-ruOr-SAXATTTIS... "I0B 3riY89
CCNTRARCHIDAE I. • .

. -Lt-PRTS 'OPOROWIS . 4
LEPOmIS SP. 20

LEPOMIS MICROLOPHU$S ..
S-HtROP'TrRUS (NOT DOLOMIE . * •

PONOXIS SP. . 10
:7lOqOXTS"ANNUL ARIS " . .

PEqCIDAE *
""UNIDENTPERCID (NOT'STTZ ..

STIZDSTEOION SP.
.. APLODTNOTUSr'IRUUMIENS 21 90 1"475 927-

LABIDESTHES SICCULUS • . •

6 •
... I

12 105 75 3 2

1 21 Is3 1-- -- -- - *

* ~6 .

z .

725 844 290 115 62

. : . ..... ;......- ; • ;.
123 28 5 *

* 2 1 1

1 47 24 1 1
2 86- .

2 1 1 2 4

..... . -. . .- . . . .. .. . . . .. . .• .. . .a . .. -
5665 2960 2286 2069 1328 745 791 6

• .:, ------- M -, - ,-* aa 01 2.

7 2 . .2 1 7 21

4• • .6 *

, .. .+ .. . + ... .0; .. . -0- - .. . .
; _-- • . .. 2 7

* ; ; .. . .. .
* 0 9 *

* . ; . .; a o

. . . . . ;--1 9 0; "

3 13 2 5 1 17
.. .. , " 0 "0 " * .. * . .

1 . . * 0 0
7...• 13 8 2 5 8 1 7 21 . . 2...

* 1 5 2 5 -;

NOTE: THESE NUMBERS REPRESENT EXPANDED
NW!'* R0Tr-7E7AU~tU

SUBSAMPLE MEASUREMENTS.

JU N 1383



TABLE 1. PHYSICAL DATA ASSOCIATED WITH SAMPLES TAKEN ON
EACH SAMPLING PERIOD AND MITH EACH GEAR TYPE USED

AT BELLEFONTE NUCLEAR PLANT* 1977 *..

VOLUME
.. NUMBER FILTERED MEAN NUMBER FILTERED

PERIOD DATE SAMPLES (f3) TEMP GEAR TYPE SAMPLES
--------------------------------------------------------------------------- -------------------------------------------------------------------

1 03/15/77 32 4877 13.3 - /2M SO OBLO TOM NET .5MM 398 60746

" 2 03129/77 30 38V9 14.5

3 04/11/77 32 5106 15.7 398 60746
, 4 04/25/77 32 5094 19.7
* 5 05/10/77 34 5324 23.6

6 05/23/77 34 5250 25.3
7 06/06/77 34 5526 25o6
8 06/20/77 34 5513 26.6
9 07/05/77 34 5262 28.9

10 07/18/77 34 5187 30.1 ,.
11 08/01/77 34 4568 27.4
12 08/15/77 34 5231 28.6

398 60746

---------------------------------------------------------------- - ------------------------------ ---

JUN 13



TABLE 2. SPECIES LIST, TOTALS COLLECTED, AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT---------------........... -

-.. , BELLEFONTE NUCLEAR PLANT, 1977

TOTAL PEPCENT SAMLTINGPERIODS--
TAXON COLLECTED COMPOSITION 1 2 5 6 7 8 1 •i0 11 12

(

t~iib'Nf VISH EGGS

_APLODINOTUS GRUNNIElwS_(EGGS) 42671

________ A26 79

FISH LARVAE____
UNIDENT FISH LARVAE 3_8
POLYODON SPATHUL.A_ 11
LEPISOSTEUS SP. I

* ALOSA CHRYSOCHLORIS 2
DOROSOMA CEPEDIANUM- 8
HIGDON TERGISUS 50

.- CYPRIN1L~ 290
PIJIEPHALES GR 56
ATHER INOIDES iR 18

* VOLUCELLUS-BUCHANANI GR 4
-CYPRINUS CARFIO 44

NOTROPIS ATHERINOIDE.S . . -

CATOSYOMIOAE

HINYTREPIA HELANOPS 1
...ICTALURUSFURCATUS .6

ICTALURUS NATALIS I
* IC TA.LURUS PUNCTATUS 81

A ORONE SP. 384
.MOROPNE. !NOT SAX.ATILIS) 621
.II6HIS OR* POMOXIS 486
LEPOMIS SP. 12126
MICROPTERUS (N-OT QOLONIEUX) I
PONO.IS SP. 64
UNIfENT' PERkif (OT 'STIZ'OSTEDJO 23P

$TIZ.STOI9?.~P.~............- - .9
APLODINOTUS GRUNNIENS 7169
LABIDESTHES.SICCULUS . _ 32

...... TOTAL 363-6,

0.02 *
t9.98 * '4.

100

0.01 9 4 4 4

T

T -

T

017

0.01 4 4 4 4

0.02 4 4 4 4
0.49 * 4 4 + + *.

T * 4

....... 0•0 .. .4 4 4 4

0.11.97 1

T 4

0.02 - ,..

0.11
0.o7 ......
0.13 4

3.34 4 4 4 4 4 4 4 4 4 4 4
T7 4

0.02 4 .4 * +

0.07 * * + 4 4 4

1.97 4 4 4 4 4 4 4 4 4

100

T LESS THAN V.01 PERCECJT COMPOSITIONJ

JUN 1983



.TABLE 3. DISTRIBUTION OF LARVAL FISHES BY SIZE GROUP COLLECTED AT

B*ELLEFONTE NUCLEAR PLANT, 1977,* .. .............

.A................2z...6.L.i.s2S....1.R1_UP5I 16-1S 20M)
.. .. .TA'XO ...... 2" " 3 4 5- 6 7 a 9 10 1O 1i 2" • 13 14 5 i - 9 ý0ý-30 >30 ....

UNIOENT FISH LARVAE 2 1 13 18 1 2 1

POLYODON SPATHULA , .. 2 7 1 * 1

CLUPEIDAE 1 * 213 99101 123016 58454 29426 30930 22949 22559 15373 9891 6444 4350 2367 2208

.. ALOSA CHRYSOCHLORIS * . * . . . ... ..

OOROSOMA CEPEOIANUM* . . .. . .. *

_HI_ ON TERGISUS 
3 . ......

5 6.1 . . .. 1

CYPRINIDAE . . 6 26 89 136 15 13 2 1 2 . .

PIMEPHALES GR. . 5 21 17 10 1 1 7 .I I

ATNERINOIDES GR 83 272 651 474 162 55 28 19 16 5 9 1 2 2

CYPRINUS CARPIO *2 7 25 91 . .

'JOTEMIGOiJUS CRrSOLEUCAS * * * 2 .. 5 1 * 2.

* NOTROPIS ATERINOIDES o .. . . * • .. ,

C A T O S T O M I D A E * . .. . . . 1 2.. 1 . .1

ICTIOBINAE . * . 1 117 794 242 256 14

MINYTREMA MELANOPS * * . * . . . .. 1 *

ICTALURUS FURCATUS * • . • • * * * * 6

ICTALURUS NATALIS -. • •* * • • . * .. ... 1

i*TiURUS *UNCTUS . . . .2 
62

MORONE SP. ....... 2.21...... .................... 21 7 3 11 15 1 3 1.

MORONE (NOT SAXATILIS)i . 14 305 272 . 30 -- * .V

._Lj_! O•R__POOX2S . ._ . 2 ... 13 325 142 4

LEPOIS SP. 3 1167 6693 2359 983 537 150 68 7 6 -3 -5..3

MICROPTERUS (NOT OOLOMIE . 0 . . .. *•

POMOXIS SP. . . . . . 33 18 5 4 1 1 1

* 2

-I

.t

2 *

17 .

17

2 1

* 1

UNIDENT PERCIO (NOT STIZ 8 351 571
• , 6 il

114 41
3

14 2 2 1 0 1 1 .

1 2 1 2. 9

_APLODINOTUS GRUNNIENS .*30~ 485
LABIOESTH~ES SICCULUS • • •

NOTE: THESE NUMBERS REPRESENT NXPANDED
NN NOT MEASURED

838' 3644 1417 511 168 51
* 1 - - - -

SUBSAMPLE MEASUJREt•ENTS.

18 5 2 .. . . . . 9. 95 *2 1 1

-----------

JUN_.. 1983



. ... . TABLE 4. HYS1c•L DATA ASSOCIATEITH SAMPLES-TAKEN"ON
.AH SAMPLING PERIOD AND WITH EACH GEAR TYPE USED

**AT-if -- T BELLEfOE NU7CLEAR PANT 1907i .

--------------------------------------- --------------------- -----------------------------

... ...... .V... voLUMt . . . ... v. VOLUME

NUMBER FILTERED MEAN ... ......... NUMBER FILTEREDPERIOD DATE SAMPLES (3) TEMP GEA TYPE T

----------------------------------------------------------------------------- ------------------------ ;m -------------------

1.. 03/30178 18 2923 1.1. 1/2M SO OBL."TO "NET .5MM 216 32796

______ 2 04113/78 .... -. .... 1 _ .. .7.6 .
3 04/27/78 18 27111 216 32796
4 05/11/78 19 2687 19.0.

H 5/3/78 2631 21.5
6 06/08/78 18 2684 24*5. ....
8 070678 18 2757 297.

9 07/20/78 18 2733 28.7
o10 .8/03/78 1a 27P7 28.9

. .. 0i7t17 1i8 27A2 27.6
12 08/29/78 18 2693 27.6

216 32796

JUN 1983



TABLE 2. SPECIES LISTi.TOTALSCOLLECTED, AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT
BELLEFONTE NUCLEAR PLANT9 1978 9 **

TOTAL PERCE-T SAMDL1-G PERIODS
TAXON COLLECTED CONPOSiTION 1 2 3 4 5 6 7 8 9 10 11 12

......... jbFi EGGS_
UNIDENTFFISH EGGS 14 0.0s

...... LPDINTS _GRUNNIENS. !EGGS) 24379 14995 .

STgTE._ . ...... 28393 iCoo. . ..

FISH LARVAE_
UNIDENT FISH LARVAE 49........0"11 .... '-- ". . .
CLUPEIDOAE ........ .. 36264 ..... 7q.52 . . _
DOROSOMA CEPEDIANUM 2 T ......_ _J9.D.D• I t .tCiEL.S ........ 2 . t...... •.... .. . . .

CYPRINIDAE 237 0.52 4 * 4 * * * * * .

* .~r.Bui.~.~&Eo..-. .... 11 0.02 .4..--

NOTEHIGONUS CRYSOLEUCAS 2 T 4

• NO*S P. --. ......... - . ....... 2. T - -... ........ . ".....-
NOTROPIS ATHERINOIDES 8 0.02

" CATOSTONIAE 377 ._ O ...... ______--÷

MINYTREMA MELANOPS 7 0.02
- ICTALURUS FURCATUS 2 T

TCTALURUS PUNCTATUS 104 0.23 o 4 * * 4
___YLqoD TI.$.L.VARIS . 1 .T. . .

"ORONE SP. 42 O.Oq * '

-.. _JI0.D. M- SAiI. &•.I.SLIS) ................. 00 08 . .L...__ ............................
AMBLOPLITES RUPESTRIS 1 T

* __J•P.MJM.I..sR .... ... 343 07..... 7 . ............ * *° ÷ * 4 4

MZCROPTERUS (NOT DOLOMIEUI) 1 T
" POMOXIS Sp... 185 0.41 4 ° * * * 4

* UNIDENT PERCID (NOT STIZOSTEt)IO 63 0i. i4 4 4 -
.~..S.!IZO,$tEQ1ON SP•. ,. . 2 T •

APLODINOTUS GRUNNIENS 7501 16.45 4 4 4 4 4 4 4 4 4 •

TOTAL 45616 i0o

L..S.....SH.AN-Pe Jg OMPOSITION.......................... -

JUN 18



TABLE 3. DISTRIBUTION OF LARVAL FISHES BY SIZE GROUP COLLECTED AT
.. . ........... . ... ".. .. . . . ..... ... ......... •'• -• • I'i I~ 'F1L £ -P• ~ • • T '"'-* -. .... .. . .. ....... .... .... ....... ... .. . . ...

SIZE CLASS GROUPINGS (MM) -
f " •ii~xopi NP• 2 3 4 5 6 7 ' " 9 lo. -11 12 13 14 15 16-19 20;,30 :30

UNIOENT FISH LARVAE . 6 6 11 4 1
C*C o,, b ES 5043 11 2 65 u . . . ... .......... 25. 125 -7 . 5. ... .... ... ... ......... ........ . .....

* OOROSOMA CEPEOIAIJUM * *2

, CYPRINIDA 4 82 9 41
. CYPR1NUS. . . e. * 3 3....
SNOTEMIGONUS CRYSOLEUCAS . . . . . . .. . . .. .

NOTROPIS ATHERINOIDES 8P..• • • " . 8
CATOSTOHIDAE . . . . . 4 161 179 28 4 1 . .4 • .

MINYTREMA MELANOPS . . . 1 6 . . .
* CTALURU$SFURCATUS . . * . . . . . • . . . . • 2 *

ICTALURUS PUNCTATUS . . . . . , . . • 1 62 40 1PYLODICTIS OLIVARIS . . . . . .k . • . 1

MORONESP .... . . _ . . . .. 20.. . . .2.. . . . . . . . .P 2;. 2
MORONE (NOT SAXATIL[S$ . . 64 26i 49 21 . • . . .

- AMBLOPLI TK§ UE 4~R IS * * *. . 1 . . . . ._ _ _ _

LEPOMIS SP. 1 73 91 41 11 5 2 5 2 3 I1 58 32 8
*M.CROPTERUS (NOT DOLOMIo .•* . *.. . 1. .. ..

POmOXIS SP. . . . 2 76 56 16 7 9 6 3 . 2 * 2 6
UNIDENT PERCID (NOT T • .... .. -.. . 2 . . . • . . . . . .
5TIZOSTED1ON SP. 1 1 , . . . . . . . * •

l*LL RUNIN 1E 37; 1925 3316 515 130 81 56 2;

_NOTE: THESE NUMBERS REPRESENT EXPANDED SUSSAMPLE MEASUREMENTS.
NH NOT MEASUREO

JUN . 1953 .



.AeLE 1. PHYSICAL DATA ASSOCIATED WITH-§-AiL.$ AK-Ef-i ...
EACH SAMPLING PERIOD AND WITH EACH GEAR TYPE USED

AT BELLEFONTE NUCLEAR PLANT. 1979 *..

--------------------------------------------------------------------------------------------------------------------------------------------------- -----------

VOLUME VOLU#E
-. t1W f FITER(~j MEAN.....- NUMBER FILTERED _

PERIOD DATE SAMPLES (M3) TEIP G04q TYP. .$.. PLES (M31 ..

---------------------------------------------------------------------------- --------------------------------------------------------------

. 03/14/79 " e0 . i . . . S• s 8L ow2f*" '.M, .3. 33299
2 03/28/79 18 2670 12.8 - --- -----

3 04/11/79 18 2532 14.6 234 33299
4 04/25/79 18 2554 21.0
5 05/09179 18 2480 23.5'
____ . o/Z/79 8..2466 . 23.o.. .. . ..
7 06/06/79 f8 2492 24.5.. ... ... . . .. _.• /.8/ • • 2423 26.2
9 0•7/05/79 18 2474 26.5

____10 07/18/79 18 2552 28.0
11 07/31179 18 2689 25.5

13 08/28/79 18 2624 27.1

234 33299

-------------------. -------------------------------------------------------------------------------------------------------U N--1 --83

JUN 1983.. ..



TABLE 2. SPECIES LIST* TOTALS COLLECTE.. AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT
BELLEFONTE NUCLEAR PLANT9 1979 *..

TOTAL PERCENT SAMPLING PERIODS

TAXON COLLECTED COMPOSITION 1 2 3 45 6 7.8 9 10 11 12 13...-

FISH EGGS
UNIDENT FISH EGGS 2334 4.34 4 . 4 4 * 4 * * 4 4 •
CYPRINID EGGS 107 0.20
APLODINOTUS GRUNNIENS EG) 5"2 .••• *••••

TOTAL 53723 100

__FISH LARVAE___
UNIDENT FISH LARVAE . 0.13 . .. . ..............
POLYODON SPATHULA 0.01
CLUPEIOAE 24839 71.50 . . . • • .•

DOROSONA PETENENSE 9- .- 03-.- -.

_ - IO ON TTERGISUS ... ... 05 * . 4 ... .. ... . .. .. ......

SCYPRINDAE 383 1.10 * • • * * • * . 4 "

CAMPOSTONA ANOMALUM ] T .

CYPRINUS CARPIO 25 0.07 4 4 4 4

HYBOPSIS ANSLOPS 1 T - .

NOTROPIS ATHERINOIDES 2 0.01 -

NOTROPISYOLUCELLUS T * .

CATOSTOMIDA. 3286 9.46 4 4 4 * 4 4 4 4

ICTALURUS FURCATUS *.~-- 2 0.0.?1 _. . . ..

ICTALURUS PUNCTATUS 77 0.22 . •
. .__HoR9JlF,_s P, . .. .. ........ 9. . j j. . .- - - - -.

MORONE (NOT SAXATILIS) 1 '22 2.94 4 * • 4 • 4 •
LEPOHIS SP. -.48 0.14. _ . . . . . _ _ .- .- - - - - - - - - - - - -
LEPOMTS HACROCHIRUS 1 T
HICROPTERUS (NOT. DOOLeIEUI) . .. IPOLHOXDOLOMSU.) eo T.. - ....... . ..... . . . .. .............. . . ......................

UNIDENT DARTER 233 0.67 . . • • . .
STIZOSTEDION CANADENSE 5e 0. 17. . . . .
APLOD"-"INOYUS-GRUNNIEN-S.. 4600 13.24 ... . . . + . . •

TOTAL 34740 100

T . .LESS THAN 0.e1 PERCENT COMPOSIT ON .. ....... ... ........... .......... . ............. .

JUN 1983



TAB.LE 3. DISTRIBUTION OF LAPVAL FISHES BY SIZE GROUP COLLECTED AT . ......
.'. BELLFFONTC NUCLEAR PLANT* 1979 *..

SIZE CLASS GROUPINGS (MI 1.. . AXON- .. .. M 2 3 6 ? 8 9 io 11 12 1 5 13 4 i5 16-19 26-0-o >0..

UNIOENT FISH LARVAE _ 9
POLYODON SPATHULA

DOROSOMA PETENENSE
_ _boWp R SUS

CYPRINIDAE
'__A._QITO A ANOMALUM
. CYPRINUS CARPID
. HYODPSIS AMBLOPS

NOTROPIS ATHERINOIDESJW.. iLO~ QJ.1•LUCLLL.U......_._

CATOSTOMIDAE
*__TCTALURUS FURCATUS .. _

ICTALURUS PUNCTATUS
- _ORONE SPa

MORONE (NOT SAXATILIS) 0
* LEPONTS SP.
* LEPOMIS MACROCHKRUS

MICROPTERUS (NOT DOLOMIE
PONOXIS SP.
PERCIDAE
UNIDENT DARTER

_STIZDjSTD.ON CANADENSE - *

- APLODINOTUS GRUNNIENS

* 6 17 6 3 2 1

*_475 2965 Ve491 6933 2?6E_ 1228 _419 141 97 1
..... . .. ... ,, . .% *

59 102 119 94 1?

..._ , . S,, *, : .. . 9 5•_; . ,+ _ ... 9,, . .,, , ,

* . . .3 5 13 1 3
u* ... . . ...... 9 O. . 9 9 ..

* . . 2 113 1".6 2037 78

* . .. . . . e . . ... _ .. . ._.S . . .. . . . . .. . . . . ,,. . . .. . . . .S.. . . .

• 258 600 133 31 - - • - *
* . * .• * 3 1 1 3 I

* . . " . 1• . . . .
S . 1 42 19 1 1 •

, . * 7 P7 111 25 3
8 46 3 1 . .

5 1323 359 2445 279 111 22 22 15 10 5

6
, 9 9 . :

* . 2 7

" ; * '- ' .2 • . .. 1 . ... .

o S • * 1

. .. . . ... .. . . . . .. . .. ° 9. . . .
* . 9 9 *

NOTE: THESE NUMBERS REPRESENT EXPANDED SUBSAMPLE MEASUREMENTS.
S.N : OT__ ASURE _ .....

JUN 1983



- .TABLE I. P"YSICAL DATA ASSOCIAE WITH SýAiOlEt' i~ktW-6N

EACH SAMPLING PERIOD AND VITH EACH GEAR TYPE USED
AT BELLEFONTE NUCLEAR PLANT, 1980 a. ..................................... . .... •

"-'---•--•------------- ------------ --- . . ......-..---.---..-....... "-............-'--- --....----............. ---.. U..... E ------

VOLUME VOLUME . .. ..

.NUMBER _FIERO._AN ............. . .. NUMBER FILTERED
PERIOD DATE SAMPLES (M31 TEM4P GEAR TYPE SAMPLES ("3)

- ---------------------------------- -------------- --------- ------------------------------------------------ ------------------- ---------....---.---- ---- ".... i

1 03/18/80 is 2670 10.4 1/2M SO OBLO TOW NET .5MM 206 29-59
2 04/02/80 l8 2563 13-6 - --

3 04/17/80 18 2592 15.3 ,2
4 04/30/80 i1 2575 16.9/
5 05/13/60 iB 2552 16.3

, _ __6 05/20/80 I 1 2624 . •. .j-,--ŽL 2"'2L .
7 06/11/80 lB 2598 24.5 ,

o•.2569_ 1 2•. :543 . ,
9 07/08/80 18 2520 28&5

10 07/22/80 8 1138 29.1
11 06/06/80 18 26.2 29.1
- ,iL.. 6 ..06/•.0..........._. 2575 29.6,-'°

206 29594

---------------------- ------------------------- ----------------------------------------------------------------------

jUN 1383



TABLE 2# SPECIES LIST. TOTALS COLLECTED9 AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT... BELLEFONTE NUCLEAR PLANT* 1980

TOTAL PERCENT SAMPLING PERIODS

TAXON COLLECTED COMPOSITION 1 2 3 *5 6 7 8 9 10 It 12~*

FISH EGGSUNIDENT FISH EGGS 922 1 - .4 - . • •- . --- - - .-. ......-...- - - -.. .- ....-..... . .

CYPRINID EGGS T _T .... ..........

APLODINOTUS GRUNNIENS (EGGS) 63157 98.56 * * • * * * *

TOTAL 64081 100

-FISH LARVAE___
UNIDENT FISH LARVAE 22 0.06 • _ • •

POLYODON SPATHULA 0.01 4 4
CLUPEIOAK 23139 64093 • 4 * • * • _

DOROSOMA SPo 1 T

DOROSONA CEPEDIANUM 2 0.01 * -

D OCROSOMA PETENENSE 32 0.09 4 4 4 4

HIODON TEROISUS 81 0.23 4 4 4 •
CYPRINIOAE 265 0.74 * * 4 * * * * -

- CYPRINUS CARPIC 24 0.07 . 4 *
NOTROPIS SPe 2 0.01 4 4

NOTROPIS VOLUCELLUS 2 0.01 -

PIKEPHALES SP. T
CATOSTOMIDAE T1 -

ICTIOBINAE 1418 3.9R 4 4 4 4

ICTALURUS FURTATUS T .

TCTALURUS PUNCTATUS 74 0.21 4 4 4 . 4

PYLODICTIS OLIVARIS 2 0.01
RORONE SPo 38 0.11 .4 • 4 0
NORONC (NOT SAXATILIS) 2253 6.32 _ 4 4 4 4 4 4

LEPOMIS SP. .i . 0.51. . * * * * "
LEPOMIS MACROCHIRUS 0.. 7-0.02 * L " - .

L MPONIS MICROLOPHUS I T

- CROPTERUS SALMOIDES I T 4

POMOXiS SP. 6R.....0.1,9* 44

PONOXIS NIGROMACULATUS 2 0.01

UNIDENT DARTER 185 0.52

PERCA FLAVESCENS 2 ........

STIZOSTEDION CANADENSE 77 0.22 4 . .

APLODINOTUS GRUNNIENS 7751 21.75 • * • • 4 4 " * "

... OTAL 35638 100D

. ..ES THA 0.01 PER C ........ ..

T =LESS THAN 0.01 PERCENT COMPOSITI~O•r_

JUN 1983



I

TABLE..39. DISTRIBUTION OF LARVAL FISHES 8Y SIZE GROUP COLLECTED AT
BELLEFONTE NUCLEAR PLANT,"-- . -- 19 ...... ,-

SIZE CLASS.GROUPINGS tMM)....... TAXO " .. .. M- 2.- 3 4 7. 9.. . . ........ ' "......SIZ CLS G IS ) . 12 13 14 15 16-19 20-30 >30. .

UNIDENT FISH LARVAE 22 .

POLVODON SPATULA . . 3 )
CLUPEIDA E.. . . . 113. 8072 1123; 1960 506 502 29; 170 120 42 23 .2 .

DOROSOMA SP. . * " * * . * 1
-DOROSOMA EPEOIANVUM ------ *. -* .

DOROSOMA PETENENS. ... . . . . . . .

HIODON TERGISUS 1 "9L 16 3 1 ...-. .

CYPRINIDA, . 6.!1 2 . 1 . .. . . ..
CYPRINUS CARPIO 1 - 4 13 3•. . . . .

NOTROPIS SP. #

PIMEPHALES SP. . . * * * * * * . 1.
CATOSTOMIDAE ; * " ° * ..... . ... . . . .. . ..
ICTIOBINAE . - 2 50 549 779 36 1 .. ...

ICTALURUS FURCATUS it . ........ _. .... ... . . . . . . 1 .. ! .. _

ICTALURUS PUNCTATUS F . . . . * * 1 61
PYLOOTCT!S OL!YARIS 2 ~ .
NORONE SP1 1 . • . 2 8.
,o-. m _.• 1659 491 76 27 . . .:. .;.;. .. .

LEPOMIS SP.. . 29 70 7 1 . 3 1 2 3 3 3 8 28 21
LEPOMIS MACROCHIRUS .. . . • . . • - • * . . . . 1 6
LEPOMIS HICROLOPHUS 1._. ..... . .. . . ...

____cRO__TRUS SALOR.. .__. *, .
PONOXIS SP . . . 10 3 - . . . . . . .

PERCIDAE . 1
UNI. KNT DAR_ _ - - . . . . . 28 95 56; . : * . .. . . ..

PERCA FLAESCENS . . . . . . 1 1 ; . . * . ..
STZ+ST..• .E•I..•c•_ i . ... ...~........... * ..... ~2. . ..... 2 .8 *1* . , . . . ..*

APLODINOTUS GRUNNIENS 4 650 1488 4935 360 151 98 43 11 7 2 2 . .

NOTE: THESE NUMBERS REPRESENT EXPANDED SUBSAMPLE MEASUREMENTS.

..NOT .R. - ................... ---.. ..

.JUN .1983 .



TABLE 1. PHYSICAL DATtA SQOCIATEC- WITH SAMPLES TAKEN DON
. . .. ............... . PLL _G .. E.RIOD . AD WITH CACH .EA. TYPE USED ..

-T CLI'•1C r.IVER P. RrEDER Iq75 ..

Va i .Lu ... VOLUat~w . ...
"J U, . 'L'4 L.C. ._I.1.L.T.E .R . . .,..J ..... . .. . ............ . . ..... . - ... ...... ~p p I [ E

FP.; i.'1 ATr 5A -1 -PLE S (Lý) Tf"P GEAO TyPE SAMPLES (M3)

,. •qlr• 7!. 2924 n• . 5... . . . .. . . . ?!E . ....

*:4,r3/7, jt 292 If. CONICA-L PLS' RET 17nVM l2f 17541
ý1 1- ... .L T...5 V7~. 1. -I ! k- ..- .... . . .. 13_2•rT • =; . . . . .....

S 5/!.!/:1175 1 1o 1F 6.0 1.,37K SQ VERT. INET .7"Mf 21 bbq
... .. ... ... ....... !t16U/75 _ 22 . 2J5t. .... . 1 - . ............- . FI.SH__PUMHP..3OflCP' .,.! . . . ... 35 ........ 226 ... ...... .. .......

5 !5-128/75 22 MV12 17.5

.. .................. .. r J 8/1 7.. 22 2. 225.1 a ..-. 17.1 . .2 I 2.5...7 *6/24/75* 2.? 2430 1 '.

- "1? 2 T75 2 227 •-t"o

...........-. "... ••t. 7. 21a. .2!L? .. 1e.. ....... .................. .................-- -- -- --.....-.

..- --- _--.----- - - - - - - - - - - - - - - - - - --.-------------- - -- -. -.--.- - - ---_-.-.-_-.-- -. ---- -. .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .-- .-.- .- - - -- .--- -.- .- -..- - .- .....................--

V SAMPLES V'SR COLLECTEO WITHOUT v.EASUPED VOLUMES

............................... ....................... JUN .-. 83..

2



. $L .aR... I.•LL .,.J..UA.,J£.._.& ELCQI•..•.L.AL .•[Q.IR__E.5•.LScL± SOF FISH EGGS ANJD LARVAE COLLECTED Al
*.* CLINCH RIVrP HRFEOERQ 1 q75 ,*

TrAL S.-L G C . P . . SRvIN.G L FERL.5

T•rOt. COLLECTED CC"
0OSITIOI. 1 2 3 4 5 6 7 , 10

4

__ F !Sh LA RVt r____
"....LIJ=R-ELA tL.. ..... ........... .......... .1426. .. !• . L••....:..............± *_ ' L .A .A .* ... * 4........ . . .

* OPOSOHA SP. 2 0.13 4

4 254
- :Yc== ItISE 4 3.25 4 .

- _ X.. ±LW&.C.A -•iJ•....... ........... I.... ...cal. ..... ..-.-..... 4.. 4 *...e......
CAT:STVID.r 41 2.CL

• .. LtPC'r LS E.°.sp .t .... . . . . .. .8;., ..... 4 4 4 4* 4..+....

POUOXI5 Sp. 1 0.06 4

S.___ E..x _ ,:NUL.!.•. L -. . - ..... I . - .- ......

Lid': ErjT .ARTE. (NOT 2,. CAPRODES I 9.P6
- . . ..... .. 0 .L . . . ... . . .... ... .... . . ...... ... -. - .....

. - .. TOTAL......'.. 15.77-..-. I . CD.P. . . . . . .. . . .

T LESS TI"\ P .ut AEI CF'FT CO .POSITJO1 ,

JUN



CLINJCH RIVER BRE£DER,9 1075 ...

°

!

D

t

F.I .ZE.. CLA.SS. GRnlU.PIN'GS.,. (MV.) ... ..
. . T&•*C'N '. - . , 4 1.. C 1" U 12 13 14 15 16-19 2o-3G >33

,.. ...... . W 37. -. . 27 - Z32. 153 86 71

C1.73ST0141DAE * 4 27 * 2

P*4)XIs SP. I **

U'.1IJ17 CARr-R (NJCT ',C P C... I.• .. .. . . . •
S.T.'IZQ.OS.T. .O. - .kEP:. ...

.. TKIUE e.UFP'S 4DX'~ E.O. 5IIESPTL PE 9'A.tVCTso.........- . . .

%M4 t*J~T WI4ASUPo-i

* * * 9

* * 9 9

* 4 9 *
* * 9

2.

* 9 9 9

* 9 9 9

* 9 9 9

JUR isa3.

lie



) * - - 5BL"i;-'HSEA• rT ASOIATE V[HSAPE -TAKN *ON -____ ___

'_ _ _EACH SAMPLING PERIOD AND WITH EACH GEAR TYPE USED

*. AT MURPHY HILL COAL GAS SITE, 1982 *..

------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------

. . . . . .... . . . . . . . . . . . . ........... . .. ...... ... . ... --

" _,jUMBER FILTERE .0 MEAN .AR... NUMBER FILTERED ,
PERIOD DATE SA.PLES (M3) TEPG SAMPLES (M3)

'. ....... ...... " Vo ... ""23'7a2 ... . 12I•3 13.5 1/2M SO OeLO fOU NET .'M .... ........ 6. ) - .... 1'r'• ... .....

' 2 04/06/82 8 1088 13.6 ----

3 04/21/82 8 1122 16.7 96 12972
"4 05/05/82 8 1077 18.9

5 05/19/82 " 10-- 20.9................................-.
6 06/02/82 8 o10*6 25.3

8 06/30/82 a 1051 .

f -9 07/13/82 8 1073
10 07/27/82 8 1050.
11 087-0 2 " 8- i-67 S
12 08/23/82 8 1133 .

96 12972 ......

--------------------------------------------------------------------------------------------------

... MEASURED.T..U.OLUM.............................. - .. .. . . ..... .. ....

............ .. ........................ .... ..- JU N 1983



* TABLE 2. SPECIES LIST, TOTALS COLLECTED. AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT
* -. * MURPHY' CHILL 't G ir 1982

, TOTAL PERCENT SAPCLING PERIODS
, t•r rTC•Dc-Rp•flT1S " j- r2" 3-'4 - 5-- 7- 4"- -- " 12 ...... --

- FISH EGGS - -"
,,-UTM T FISH EGGS v.6"7• .. 4

APLODINOTUS GRUNNIENS (EGGS) 53 23.25 * * 4 * "

. TOTAL 228 100

-FISH LARVAE_
.,UNIULNI PJSH LARVAL .... Te-03 ............. ;* . '.--. ...

. CLUPEIDAE 93289 68.91 4 4 4 4 4 4 4 4 4 4 4 4
,, U K $ R P ... . .. .T............... .........-.. - __.........

DOROSOMA CEPEOIANUK 261 0.19 4

a, CYPRINIDAE 270 0.20 * 4 4 4 4 4
L, TrKIWU$ I.AWFO........T-- T ...

NOTROPIS SP. 3 T 4

S LLILU011YAL • ; 2. ..... ; -; -3.. .... . ...

- MORONE SP. 379 0.28 4 4 _

' RUK NL 4NUI ZAXAt1L15J T 7Z . . .- -• •
LEPOMIS SP. 39128 28.90 4 4 4 ' * 4 4 4

o UNODENT DARTER 17 0o.l * . *
V PKLA fLAVL5CtN$ '3-÷*

APLODINOTUS GRUNNIENS 245 0.18 4 4 4 * *

TOTAL 135371 100

JUN 1



...................................... TABLE3.o DISTRIBUTION OF LARVAL FISHES BY SIZE GROUP COLLECTED AT
HURPZY HILL COAL GAS SITE, 1982 *4*

SIZECLASS GROUPINGS (MM)

TAXON .. .NM 2 7 913 4 2 115'6-29 20-30 "'>-O

UNENT FISH LARV.AE. ... ,5
CLUPEZiAt i . 2 155n 5 5S 6995 8321 993i 12118 0 S'SR 7262 4684 3724 4795 8 7
COROSOMA SP. * * , . . ., 3

*OORO6SOMACEýPEDIANUM . . * . 261
DOROSOMA PETENENSE . . * . • . .. . - - . - - . 32 28
C~yPRt IN I ME~ .- : .' :- 5 38 483 57 56 43 20 2 1 . . .

CYPRINUS CARPtO . . ------------ 3 2 --" N O T R O P I S" S P .- . . . . . . ........ 1 2

- ICTIOBINAE , , o 12 10 1
MORtONE: SP, . . . * . 21 112 34 11 5 1 . I
MORONE (NOT SAXATILIS) , • 4; 5 8 1086... ..

LEPOI S S : 6 8822 10429 i405 5564 8498 1086 q5. • 1 8 .. .
?PN"OXIS SP.15 V 17 60 17 3
UN[D.If NT DARTER - 4 5 1 .. o - * 1

S PERCA FLAVESCENS . _. * . • 2 . 1 ._ . *__ __ _ ?
APLODINOTUS GRUNNIENS 4 * 1 64 155 21 4 . * * *

NOTE: THESE NUMBERS REPRESENT EXPANDED SUBSAMPLE MEASUREMENTS.
S... N.=M. NOT MEASURED . ..................................... ..

JUN 1383



TABLE 1. PHYSICAL OATA ASSOCIATED WITH SAMPLES TAKEN ON
S.~~~E ... L ._$Aj5Jj!Lqj~jgqp....jNfL TT fACH GEAR TYPE USED_______________

AT PHTOPS F=kr.) NUCLEAR PLANT* 1975 *.

................................... v[••.......................................................~................~... v-u ..........- ..........

VOLUM~E 6 ciiiwc

PCRJOc' DATE SAMPLES (M3) TrMF G~EN TYPFE SAMPLES (M3)

1 Cq/08/75 25 4521 11.2 1/2f' CCPJ. STAT. NET .79MNF 29?7 . D704

2 04/2 Z75 . a •IS.H PUMF 3600PM ._ . L ._ ,,
3 05/08/75 25 3788 12.3 ---- -

1 7 .5 2 2 _T 7?
5 06/05/75 25 3540 19.6

i . l_6/171 2.,..5 1924 18.1 ,__
7 C7/09/75 24 2432 20.q

_ _ a aAIUZs.t4Z 24l 214,_z..1..__..2..
- 9 07/31/75 28 17P! 21.P

811 8114175 28 1108 21.4
12.o2!&L LZ/75 Z6.___ .L4.__ 21.0.

SAMPLES lrjrt COLLECTEC. UITHOUT MEASURED VOLU1'ES

JUN -1,83 .... .



C

9 
3

L. TABLE. 2 PUU JjýPS.1!.t._jQ!.TLS COLLFCTE.q AND OCCURRENCE SPANS OF FISH EGGS AND LAPVAE COLLECTIE AT
e FHIPFPS PENOD ,'*LCLrAR PLANT, 1q75,

~ .. .......... .. .. ..... . .. .. TOT ......... . _ ._.._T....... . . . . . . . . . . ... . . . . . . . . ..O. .

L T C T"-. . . _ " - IG -PE R- ' I ...... ....... . .... ......... ......

S--.... . . . . . .06J. P E _ __TAVON COLLECTFE, COMPOSITION~~ 1 5 6 7 6 10 11 12

; j.lfEJT FISrH CG.S 545* * --..

TOTAL '545 too

-FISH LARVAE__
- UNInF'NT FISH LAPVA.Y_ 1 __-.=_.__,,

CYPRINIOAE 28 9.24

CATOSTOMI OA 261 86.14 * . . .

ICTALURUS FUkCATUS 1 0.33

' UNIOENT DARTER (NlOT P. CAPROrES 6 1.98 * .-,

- TOTAL 303 100

- T = LSS THAU I.C1 PERCENT COMPOSIT r iAA

.JUN 1983 .. ..



_A,_. .3.p e F LAFVAL FISHES BY SIZE GROUP COLLECTED AT
**. PHIPPS PENC N1UCLEAR PLANT, 1975 ***

-------------- - -_.------ ------- LSS G PO._-- -PI- - -(qM -

T A)CJ P 2 3 4 5 6 7 A 10 11 12 13 14 15 16-19 20-30 )30

CYPRIVIDAE 4 6 2 q 2 1 • . "

CATOSTOMIDAE . 40 64 =0 5n 3 2 3 ,

TCTALURUS SE, _____ _____•___,_,___,_, _, .
ICTALURUS FURCATUS . • . • - * * 1
IC TALURUS NERULOSU S L - . , - _ _ _ _ .. .,L .. C C , 1 , -
UNIDENT OARTER (NOT P. C * • 2 2 1 1 *

NOTE: THESE NUMBERS REPRESENT EXPANOED SUBSAMPLE MEASUREMENTS.
* .... NH N NOT MEASURED ,_-,

. .. .. . ... .. . . ... ...... .... . . .. . . ......- . .. . .. . . ...... ... . .. . . .... ..... . .. . . . ... .. . .. . . .. ....-19 8 3



TABLE" •;-PM"YTCrA- D'3TA-:1• VTTED T Tl "ANP -1tS~-7AKrN-O? . .... ....... ....... ... . .

EACH SAMPLING PERIOD AND WITH EACH GEAR TYPE USED
................. .... ... .. ..........--- ; ATpWTTPPp - tt • • E "? Ali-1•-I76-"'u- . . -... ...... . ...-

-------------------------------------------------------- -- - .-

VOLUME . .. VOLU.E
NUMBER FILTERED MEAN NUMBER FILTEPED

.. PERTOD CATE' . . MFLES " q3) . TI ... DEAt"TTPE .. .. SAMPE S .. - ... . ... .

---------------------------- ------- -----------

1 03/16/76 in
2 03123/76 26

.......... 3.- V3"S 35"
4 04/06/76 30

6 04/21/76 35
..... ... .. .. ..... .*~7 ..... q/21/T6 - " 3 -

8 05/05/76 3!
... .......... . -05 277..&

10 05/19/76 34

........... - 5726776 35
12 06/03/76 5

............... 3"--..... 28

14 06/16/76 39

16 06/30/76 29
.............. 27.7'U877: .. 3T

18 07/14/76 34
.I . U7/2rT76 35

20 07/28/76 24
.. .... ......... . . 2 " -" 'T0 77 5.. .6 •..

22 06/09/76 39
23 08/10176" 37
24 OR/26/76 7

25 09/0n/76 0

-720v 11.0 '-- UNOEFINEO SAMPLING GEAR 6 U ~---- --

1707 13.7 1/2M SO OBLO TOW NET .5MP

734L 16.3 FISH PUMP 360GPM .5"P
.... -1.64 -l-T;'7-- "te --- PThE NTi~T C' SD..... . .

1447 23.7 SEINE

3374 21.4

1269 20.1

74 22.4

2191 22.2

11251 20.9

3740 21.7
675 2 .. 227 .................... . .

1596 21.5
... T724" '-q.,

28•4 24.2
2001' ".

V 22,•
334 2 1 .

330 43573
" - M - - -.. . . 3 7 2 - -
200 1067

87 18123- ............
24 0

777 70.33 . .

727 '70335-.....

S------------ - - - - ------------------------------------------------------ --------------------- --------------------------------
V SAMPLES WERE COLLECTED WITHOUT MEASURED VOLUMES

JUN 1983



TABLE 2. SPECIES LIST* TOTALS COLLECTED, AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT
...... . .......... ... ....... ............. UUY-- P,• P58tlfi,'u •LL •r ILRI 1 9 . • -' WV•

TOTAL PERCENT - SAMPLING PERIODS
'TATON . COLLECTED'CorPosrTTO---' -2-3 --- 3 5 6 7.8 9 10 11 11213-14 15 16 17 18" 20-21 -22"23 24 2.---

-FISH EGGS_
-UNIDrNT FTS.EGCS-• . 298 . . 3 . - ----.. ... ...........- 4- - -4.. -4 4 4.--.- . -

CYPRINID EGGS 1 0.33
CTPRITJUS CARPI0 (EGGS1 " IV......-.33 .... .... .. .. .... .......... ........

.. .......... TTA- .............-.... ....... 0 u

.. ... .. . -F~TSTr TI V At. -. ... - .................. ........... ... .. . ..... .. ... ... . .. .. ... .... . ... . ...

UNIDENT FISH LARVAE 9 0.23
-C uP rD E .... 31 -r.. . ...... ---- -. .-. .r-- ----- - .-......

DOROSOMA CEPEDIANUM 30 0.77 _________ _

CYPRINIDAE 853 21.85 . . . . . , * . . * * * * * * * *
.--- T'rIL'FrH U 3S W-G"I ... ... .. . .. . . 8- ......- "--"ZT "

CAPPOSTOMA ANOMALUN 20 0.51 4.. --- rPI( NU• LAH.P U bib |h *fU . .' t *W V-''--.---'--- -- '--

NOTROPrS SP. 25 0.64 +
IPFIKUVI UALALIUKUS- q U.Cb
NOTROPIS RUBELLUS 8 0.20

OTuPIu SPM U$ -------. 1• -o ---...
NOTROPIS CHRYSOCEPHALUS 91 2-33 * 4 4- V 00PT • S -- "• . ... .. . . . .. ... 1. .. . . .. ...... .. ... .

PIMEPHALES NOTATUS 15 0.38 + . .

-AT - ..... . ...... .... . 7 -' U * 9 *I - ..
CATOSTOMINAE 13 0.33 4

T TT TNA ........ 16 . .... .. ..... .. ..

CATOSTOMUS COMMERSONI 1 0.03
WOXOSTOMA SP . I . . . 3 ..... ............................. I.... .. . . ... ... .. .... ......

ICTALURUS SPs 7 0.18 4 4 -

-7CTALURUS INATAL!* ?77 rj7--........................* . ~ . .

ICTALURUS PUNCTATUS 23 059 4

UNIDENT BULLHEAD 74 1-90 4 9 • 4 4 4 4 4 4 4

GAMeUSIA AFFINIS 403 10.33 • * , * * * 4 4

CENTRARCHTDA[ 1 0003 . .. .

AMBLOPLITES RUPESTRIS 0.10 C o l o

LtPOMIS SP. 56 143...................... .4 4 . 4 -. 4 4 * -
LEPOMIS MACROCHIRUS 1 0.03
vrCROPTrRUS DOLOMIEUT 3 008 ................ . .
POMOXIS SP. 6 0.15
UNJOENT OARTER (NOT Pi CAPRODES 3 0a0.; ............a.. ......

UNICENT PERCID (NOT STIZOSTEDIO q 0.23 * 4

ET"tEOSTO AI L ' NNIO DO ES- -.. ... .. . I .....-.. . .... . .. . . .............. .. ........ . ... ... ... . .. .

ETHEOSTOMA RUFILINEATUM " 1 0.03 4

ETHEOSTOPA SIMOTERUM 4 .. o101 ..................... .

LABIOESTHES SICCULUS 10 0.26

TOTAL 3903 100

T z ESS THAN 'o1-PERCENT COMPOSITION .. ... ..JUN 1983



TABLE 3. DISTRIBUTION OF LARVAL FISHES BY SIZE GROUP COLLECTED AT... ..... ... .... .... . ... .... . ...-. ....... .. ........ -nL---U NU'O - I .LTC'E IL¢ T-K-T • -T

SIZE CLASS GROUPINGS (MN)
TAXON N1" 2 3 4 5 6 10 11 12 13 11 - 15 16-19 20-30 30" -

UVIDENT FISH LARVAE 7
CLUPEIDAC
DOROSOMA CEPEDIANU•
D'0RORA PETErUNSE .

CYPRINIDAE

CANPOSTOMA ANOMALUN

NOTROPIS SP*

"-•UTwDP'T rALXTUWUS.
NOTROPIS RUBELLUS

NOTROPIS CHRYSOCEPHALUS

PIREPHALES NOTATUS , .

CATOSTOMINAE

CATOSTOMUS COMHERSONI

ICTALURUS SP.
"TCTAUURU3_UlNAT-LTS. .
ICTALURUS PUNCTATUS
U'4WUEN'9uttLrrTD
GAMBUSIA AFFIN.IS
CERTRlA964th£ ... •

ANOLOPLITES RUPESTRIS
"LEPOHIS SP, , .

LEPOMIS MACROCHIRUS
-9 ICROPTERUSD1OLo14IEUr

POMOXIS SP. .
UNIDENT DARTER (NOT P. C *
UNIDENT PERCID (NOT STIZ .

ETHEOSTOHABLENNICIDES .
ETHEDOSTOMA RUF1LTIJEATUM •
ET14EOSTORASJMOTERUV *

* 1 31

* -A
• .. . .• . . a .

53 25 27 55 61

* a u

• 1 .o

• • • • • • 24 6
• • . " a *" . . . 6 ...

57 4( 32 30 33 186 207 5

1 1 a . a A 7 7

* . . * - 1 6 1i
* . a a a

* .C • t

• a • • . a • 9

~~11*.

4 5
lb/

3

2 8
* a

..1. I
* 1

11

-3

1

a

20
- *1~

2

1

..... .. .... 2 13-. -• . ..

* " . a * t-- ;

2 l 4

2 1 1 1

* - • , a a • 1

* - a 1 2 2

0

* a • . a

* -. 1 . 9

LABIDESTHES SICCULUS

NOTE: THESE NUM6EPS REPRESENT- .. NA NOTNIEASURED -

[xPAND•O 

SUBSA•PL[ 

N[ASURE•ENTS.

EXPANDED SUBSAMPLE MEASUREMENTS.

JUN 1983. ...



TAPLr 1. •'HYSICZL DATA AOCT-TEVW-ITH SAPPLES TAKEN ON' .
_EACH SAMPLING PERIOD AND WITH EACH GEAR TYPE USED

.AT -*LL-dij WtLtA••'- L-'':t"TS7'3

--- ---.. . . ;:.:;--. . ; -. - - - -_.- . __ _-- _ _- - _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- _ _ . . -. . . . . .. . . . . . . . .

.. . . . .. ...... .. .. . ... .VOLLJ "- .. .. VO L-2) E.. . . ... .... .. .....-

•UML•E FrILTERED ME•%, NUMPER FILTERED
T"UU -- E7r 'A S' R TEMP GC*0 T?PF . tPr rwsr

.... -...-. . 47U/77 " "2f 13 12.2 1/2-u-CO•"USA '•T . U.................2 ....-------.............-----------------

2 04/14/75 t6 5tC28 1!.5 1.3710 SO VERT. NaET .79,Mt 9,5 9305

4 05/12175 46 57?4 22.3 -- --
,. •-'-- Ub/TU7-T "5sr'• ..... 7 .. 5*;5* ........ .. ................ ..- . -........ ...... " .... T •O .

6 06/16/75 48 5513 26.1,
_____/ - "5• ........__ •~ 6" - -28 ,6 .. . .. . ... ... . . .... . . .... .. . . . . ... .... ,

8 (7/14/75 5A 5439 27.7

375 4050Q

, v Mt"LLt WLKL LULLLLILU UZ TIUU I lRtIS U•TED vO 'U •~ S ..- . . . . . . ..... . . . . .............. . ... .. . .

JUN .3



TAOLE 2. SPECIES LIST, TOTALS COLLECTErv 4':r' OCCUrRENCE SPANS OF FIS4 EGc* AND LARVAE COLLECTED AT
YELLo• -r ". K fJUCLEAPIPL-ANIt. 1 417-5. .. . .....

T'rTAL FEkCE E T S AMPLING PErI,3
T AxOt. COLLCCTEC CU'

4
mP3SITIO% 3 4 5 6 7 . .

FISH EGGSUJIDEN FIS EGG•s... .

APLODJNOTUS tRUNNIENS 1;.CGS)

TOTAL

'2 0*ý j. -
4 4 * 4 4

F ISH L AR VAE..
* NOtJ1T"FISH 'LARVA-E-i

CLUPE IDAE 573513
*K16OWAC*RYSCHLdWIS 2 c
DOROSOMA SP. 75

OROSOP'A CEPEDI-Atjj4UH4ý
D)OROSOFA PETENEt7SE 15

*'ff6 bt HI iO TE *ýi s-uS 25
*CYPRINIDAE 11623

CYPRINUS CARPIO 200
N OT EMIGONUS~ C'dRY-S OLEUCtAS - I
'EOTROPIS ATHERIPIOIDES I
C-AfTfOSTOMIDAC 5- -'':
MINYTRE'.A MELANOPS it
ICTA'LURUS FRAU

*ICTALURUS PUPICTATUS c

FUNDULUS SP. I

CENTRARCHIDAr 40
LEPOMIS JOA -OMOXIS 20
LEPOHIS SP.

POMOXIS SP. !54

-PrIM)?I9-iýNULARIS 2170
PEqCIOAE 4

li~ott "6.AkTVR (NOT _P* ctrROC'ES 5
UNIDENT PERCID (N~OT STIZOS~TEDIO 26
WEATNA-CWORODES 14

( STIZOSTEOION SP. I
.IIZOS!btCOIO'J CAiNADENSE 29
SCIAENIDAE I

.LABI-D-ES.TH.ES SICCULUS 12

TOTAL

3.12
70.e2
'4.03

0.57

2.17
3.03

T
0.25

T
T

0.67
r.01

C.1c.
T
T

I,*37•

0 . 05~
*.02

0. 5

2 .69
T

3.01
0.03
0.10

T
J.04

3.01

. 4. 4'

*• 4,

4'

4'

4"

*. 4'
+ 4

4.
4'

4 4 4 *

* 4

4 * *

4

* 4 4

* 4 4

T -- LESS THAN 9.rl1 PrGC~lT COM'P031I7 10:

JUN 1983



TABLE 3. DIST9I|UTIO4. OF LARVAL FISHES EY SIZE GROUP COLLECTED AT
S,,,* VELLOU ' -EEk 4JtCLE'_lf-ILA"T.I.T 7- -- #'

-------------- ------------------------------------ ---------------------------------- ----

SIZE CLASS GROUPIJGS (Mm)

......... TA.ON N 6 7 A q 11 11 12 13 14 1516-19 20-30 >30

U41DENT FISH LARVAE 95
tL'UPf[ OAVE. ......

ALOSA C",YSOCILOR S .

."DOROSUMA SP;
GOROSO.MA CEPEUIANUM o

"'M"WUT0" YI = VL"" '- -'-..... . " -o

HI OO0r TEQGISUS *,-'E PR TrTim r F.1-..... . .. .. ..

CAMPOSTOMA ANGMALUM
.- r W T 7qU S - "L R T . . . . .. .

NOTEMIGONUS CRYSOLEUCAS

CATOSTOMIDAE .
-WZTWT]tT'E• tL; ,O P S .. ..

ICTALURUS FURCATUS
, TCTTA'URU$"PO7wCTrTUS" .

FYLODICTIS OLIVARIS

MORONE SP.
tE-RTRlRCH TDAE .
LEPOMIS OR POWIOXIS
LEPOTWS .5P, .
MICROPTERUS SP. - •

POMOXIS ANNULARIS

'UNIDENT DARTER (NOT P. C
U•T'IENT PERCID" (NlOT STT7
OrRCINA CAPRGO.ES .

"-rT7UOTEU-TON ,SP.- .

STIZOSTECION CA:14[J-ENSE

APLODINOTUS GRUNNIJENS
LABIDESTHES-STCCULUS

7
3.'

6

111

4

1

72

I

27

1376

3
6 r.

6

6
4

412;

39

121

2

e

- 1

2629

7 6
1

7 2

6

7•

.:2
I
4-

1

1:1

319A-

2192

76

3 6

0

66
2
2

27f

3
4'.

4

439;

1514

58

13

55q2 5967

IR58 477

4 2

2 2

11 14

I

I

6174

3
287

1

10
6;

57P1

433

17

--

* !~6~1C55~

* **~~~*

0126

'.26

I I
31 .

6
397

1
314- 702"

2 • 1 .

" ** . . .. "* 57 ... .~...........

* . I * I .

* - S S *

32
1I

4

1

1

02

I

4

R

I

7

3 2

I 1

3P5 173

6

I °

25 5

- ---------------- ---------------- ----------------------- --- --------- - - - - - ----- --- - - - -
ro.0 T THSE-tRUREERS REPPESET CYPANDEU

Nm NOT MEASURED
SURSAMFLr *4Ei SUREMEI¶TS.

JUN 1383



TABLE I. PHYSICAL )ATA 6SSOCrAfE£ WITH -,APPLES TAKEN CN
FACH SAMPLING PERIOD AND WI7H EACH GEAR TYPE USED

**' AT YELLOW CREEK NUCLeaR PLAN1t 1976 ***

VOLLME
L'4P.ER FILTýREn ME ArJ

VOLUPE
NLMBEF FILTEEEC
SAMPLES (M3)

,PERICC !l[E GEP TY'f

1
2
3

5

6
7
,q

10
11
12
13
14
15
16
11
1 R

04/01176
fl4/00/76

04/15/76
04/22/76
04/29/76
Oc/06/76
05/1 3/76
05120/76
05/27/76
0--/03/46
06/1 0,76
3c/17/76
06/24/76
07/10176
07t/Oq/r6
07115/76
07/22/76

"3

59
41

41

4141

a041
41
40

.39

41
41
41

41
41

6 ! A4
G2P4
5814
506
57!55
5153

599"
5461
5743
5729
5097
5767
5497
5465

5602
5563

11. 9
14.2
In. 0
11.5

20.3
21.6
29.5
24.6

2',. 0
27.0
26.5
27.4
27.7

1/24 S. 13'L1. TCW KET .5MM
FIS14 PUpmr ;o;GFo .SPw

583
153

736,

103E3
734

103E3

JUN 1983



tIPLE 2. LLPECIES L'Tsr TOTALS COLLECTrTnt Al• •1 CCURWNC SPANS PF F f5- GC 1S 11ND LARVAE COLLECTED AT
*AAYELLOW CREEK NUCLEAR PLA 4dI, 1976 @**

7OTAL r-E aCi.v T SAPPLTNC PERICCS
lAftC% Cf)LLECr:- C11r-SYTIC I .i' 4 5 1; 1 8 q IC 11 1Z 13 14 15 16 17 18

-------------------- - - -- ------ - -------- - ---- -- --- -- ---------

FISH r1GS__
UNIO'Nt FISH EGGS
APLOCI.IILE SFURNIENS (EGGS)

FOTAL

--- FISH LARVAZ_

UNI3ENT FISH LARVAE
CLUP a4EA
ALOSA CHAYSOCkL31TS
OOROSOMA SF.
9OROSGFA CEPEtA1NUP
nOROSCHA FETh-N%5E
H4ODONTIGAE
HIOOCN ALE1[0OES
CTPRINIOAE
PIKEPHALES GR
ATHERINOICES GR
VCLUCELLUS-RUCHANANT GQ
CAMPOSTCPA AhCMALUP
CYPRINUS CARPIO
NOTEMIGONLS CPYSILFUCAS
NOIRGPS SF.

NCTRCPIS ATHER1POICES
hOTRIPIS BLENIUS
NC1ROPIS 9CCHha4*NI

WCTROPTS SFILCFIERUS
NCTRCPTS 'CLUCELLUS
CAIOSTOMICAE
MINYTREMA "'LAKOPS
ICTALURUS FURCATUS
(C7ALUR P FPUNCTATUS
PYLOJOICIIS 0LIýIql!
40RONE :P.
MORONE CMRYSrFS

'CR3ME MISS1SIFFPIEKIS

MORONE (thO1 !AXATIL1';)
CENRHARCHICAE
LEPOM"S *)R POMl1IS
LEFOPIS SF.
LEPOPIS MACROcHlqUS
RIC8CPTERUS Sp.
MICRCPTERUS DCLMIEUI
FICRCPAFMUS SALPCICES
PICRCPTERUS (ACT OOLOMlrIJI)
POPO(IS SP.
POPOXIS ANNIJLARI1
PCMOXIS :IGRC.ACUL61US
UNIOENT •*R[FF (SCI P. CTIFRO2ES

UtiIDENT PERC1O (4*0t STIJVýSTEO014

206
751

420
3445ce

82
481

1297
1013

1
1

8305
185
3R6

69
1

314
1
2

57
1

.53
1

2

4
151

114
4

3

10
26i

2
7
2

• 1

4

G?G20

58
1

9
387

21.53
78.47

I on

0.10
R3.7?
0.02
0.12-
0.32
2.21

T
r

2.02
0.04
0.09

0.0?
T

0.0p
T
r

0.01
T

0.01

I

0.05
T

0.03

0.0?

1.1;
r

0.06
1.27

I

T7.41
0.01

I

O.aq

+ 4 4 4 4 4 4 4 4 4 4 4 4

4 4 4 4, 4 4 4 4

4 4

4

4 4 4 4 4 4

4

4

4 4 4 4 4 4 4

* 4 • 4 4 4 4 4

4 4

4

4 4

*

4

4

4

4

4

4
4

4

4

4

4

4.
4

4

4

4

4

4

4

4

* 4

4
4

4
4
4

4 4.

* 4.

* 4

* 4

4

4 4

* 4

4 4 * * 4

4 4

4

4 0

4 4
4

* 4
+

* • • 4

4 4 4 4 4

4
4

4

4

4
4

4

4

4 +

4 4 4 4
4 4 4 4

4 4

4 4 4 4 4
* 4 4. 4 4 4

4 4 4

* 4

4

4 • 4 4 4 4 4•

+

+

4

4 • 4 •4

+ • 4 4 0 4 4

4

I
I

* 4 • •. 4 4 4
* 4 4 4 4 4

4 4 4
4 0 6 * 4

JUN 1983



-,%

78flLi 2. SPECIES LIST9 TOTALS CIJLLECTE'Do AND OCCURAENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT
.&0 YELLOW CREEK NUCLEAR PLANT, 19?6 &&&

TnTAL PERCr4T 3AHPLIhG PcqIocS
TAXrft, COLLECTEO CCPFCSITIln4 1 ' 3 4 5 6 7 q q tC 11 12 23 14 15 16 11 LR

PERCIhA CaFRCCES I T4

STIZCSTCICN SP. 12 r +

APLO07NOTUS ''URNIENS 3771 0.92 + + + + + 4 4 + 4 +
LAPIDESTHES SICCULUS I1 T + 4 *

TOIAL 411252 too

r - LESS THAN 0.01 PERCENT COMPOSITION

JUN 19a



IARL. 3. CLSTRIMUT!ON OF LARVAL FISHES IT SIZE GRCUP COLLECTED AT
*06 YELLOW CREEK NUCLEAR PLANT, 197i *.*

- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
SIZE CLAS! 390UPINGS (PP)

4 9 4 1 p 8 IG 11 12 13 14 15 16-19 20-10 )30I A .;1, 2 .'

LNICEdT ri15 LARVAE 419 1
CLUPEICA 13 .* 117 301 19!41t
ALOSA CHRYSCC4LORIS * 1
TORCSf)PA SP. .

0IROSOPIA CEFPCIAKUM , . .

CCRCSOPA PEIEIVENSE . .

HIOOONTIOAE * . -
HIOCON ALOSCYoES . .
CYPRINIDA . 2 2 2804
PIMEPHALES GR . s °
ATHERINGCIES . . . 1 69
VOLUCELLUS-BUCH4ANANI R . . . . 1
CAPFOSTOPA ANONALUN .M.
CYPRINUS CARPIC . . . .

NOTEP4IGONUS.CPYSOLEUCAS . .
0OTROPIS SP. . -

NOIROPIS AJIZRI IO S . . . ..
hCTROPIS PLENNIUS -

NOTROPIS SUCHANANT * .

NOTROPIS SPILOPTERUS . . . -

NOIROPIS VOLUCELLUS .

CaTCSTOPImAL . . * I
MINYIREMA PELANOPS . .

ICTALURUS FURCATUS .

ICIALUPUS FLMCIATUS . .

FYLCOICTIS CLI'ARIS .

FPORCNE SP. . . . 3 2
MORGNF CHRYSOPS .
FORC'fE RISSISSIFFTEKNS • .

PORCNE (NOT SAX6TILIS) 1 20 143 1316
CEKTRAqChICAE I . . o
LEPONIS OR PINOXIS 3 . * 145
LEFG4IS SP. 42 777

LEPCHIS PACROCI-IRUS - . .

10JCROPTERUS iPt ' .
MICROPTEAUS 1ICLONIEUT . .

MICROPTERLS 3,LNGIOCS . . .

PICRIPTERUS (%CT COLCHIE • -
Poiqaxrs sp.. 124r,;, 657
POMOXIS A.l ULARIS . .

FOPCXKS NIGROVwACLLATUS . . ..

UN1DENI CARTER (ACT P. C . . . 1
LNIDENT PrRCIO (NOT STIZ 1 . . 4
FERCINA CAPFROES . "

STIZOSTEO'30 M P. • . . .

APLOJINOTUS GRLNPWENS 1 43 13'.n 1214

* . C C C * *
lr'n84 23115 29766 %S725 !91!; '2774 !1103 24804 19162 14!76 ý6533 234

S •68 13

392Z
100
118

3

12

2372

2

566

1
13

1005
55
56

3

185

31

2;

4054•

24

21

9

55

50

127

2;

24Z

401

I

310'

1

1

31
32

3
I1

2

127

22q;

1

66

2O

100
I
8

10

1;

7f

1

61

6

m

1

10

3?

I
62

I

2!

40

44

2
5
9

3

37
I

37

25

21

2

4

4

1

25
;

26

1
610

2

16

14

9

3

3

1

1;

21

"59

17

13

4

1

3
9

3

17

25

1

4

470
.3

- 467 13
• 1237 60
. 6963 2109

3 3
11 12
12 4

1

* * 2
* 6 51

5 1 5;

* . 2

47 10 50
2 2

22 9

* 5 2

11 14 01

39 7

23 1 .

J2 7.34 1 3
11 14 30

39 2
39 7

JUN 1983



IAlLE .1. DISTRIOlUTION OF LARVAL FISHES 11Y SIZE !RCUP COLLECTED AT
e** YELLOW CREEK NUCLEAR PLANT, 1976 *-*

---------------------------- ----- - ----------- - -- -- ------ - ------------------
SIZE CLASS GoqUFTNGS (PP')

TAQJN NM 2 . q 5 6 7 8 1 iC 11 12 13 14 i5 1E-19 20-30 >30

LAUI)C•TH'S SICCULUS . . . 1 * I - * i * I 1 • 1 3 2

tOTE: THESE ?UERS R•FRS~ET EXPANDEn SUBSAPPLE MEASUREMENTS.

NP NrOT MEASURED

JUN 1983



C.

TABLE 1. rHYSICAL DATA ASSOCIATED WITH SAMPLES TAKEN ON
EACH SAMPLING PERIOD AND WITH EAC' GEAR TYPE USED

*** AT YELLOW CREtK NUCLEAR PLANT, 1979 *.&

VOLQqr VOLUME
NUMBER FILTERED MEAN NUMBER FILTERED

PERIOD DATE SAMPLES (00) TE"P GEAR TYPE SAMPLES (F3)

1 03/21/79 26 366 • 1/2M SO 0BLQ TOW NET .5MM 312 44135
2..... 0•JO4/7? 26 .34q3 .. 1.15.6.................. ............ ....
3 04/19/79 26 5783 18.0 312 44135
4 5..DJQ3l79 26 3751 22.5 ..

5 05/16/79 26 3538 22.2
.6 . 05/51J/.79 26 .... 723 .23.0 .........
7 06/13f79 26 3753 26.1

" . .. ....... ... . ... .8. ... C6 /. / 79 . 26 ....... .. 3 • 7 7 ..-.. 26 .. 4 . . . . .. ... . . . . . . . . . . .. . . . .. . . . . . . .. . . . .

9 P7/11/79 26 3649 26.3
10 .07/25/79 26 3621 27.9

11 0P/08/79 26 3763 30.0
... .... . . .J...C.81227_9. 26 3763-.-29 .6 . ......... ... .

V SAMPLES WERE COLLECTED WITHOUT MEASURED VOLUMES

JUN 1983



I

TABLE 2. SPECIES LIST9 TOTALS COLLECTEDR AJD OCCURENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT
T- YELLOW CREETK NUCLEAR PLA5T6 1979 ***

- --- --- --- --- --- -- - - ---- --- -- ------------ - - ----
TOTAL PERCENT SAMPLING PEPIOO'S

TAXON COLLECTED Cl~vPOSJT1O% 1 2 3 A 5 6 7 p a10 11 12

-- FISH EGGS__-
UNIDENT FISH EGGS
APLODINOTUS GRUNNIEhS (EGGS)

. TOTAL

18
262

28C

6.43
43.57

4, 4, 4 4 4, 4

4, 4 4- 4 4 4 4,

* . __FISH LARVAE___
UNIDENT FISH LARVAE 842

*..PETAOIIYZON.T.10AE. 2
CLUPEIOAE 44866
ALOSA..CJ1RSaCHLOMIS - 31.
DOROSOMA SP- 177
DOROSO.IA-~CEPEDIANUM 1726
DOROSOMA PETENENSE 7578

-- NIO1DON .TLRGIMSIJ 2
CYPRINIDAE 253

--- f rLULUS=ZUtrkUNAN1. .GR 2
CYPRINUS CARPIO 161
hMotRopl-S.p.ý............. 37
NOTROPIS - ATHERINOTOES 11
?dOTROPIS.-VOLUCELLUS I
PIMEPHALES SP- 2
C.ATXo$TOMja0AE--- 9- - .. .
ICTIOBUS SP-.
RUNYTREKA MELANOPS 3
ICTALURUS FURCATUS 22
ICTALURUS, PUNCTATUS 53
MORONE Sc" 'L36
MORONE CKAYSOPS 1
PORONE MISSISSIPPIENSIS 2
moRONE (NJOT SAXA71LIS) 871
LEPOMIS OR POMOYIS 61
LEPOMIS SPo 3329
LEPOMIS MACROCHIRUS 1
POMOXIS SP. 3.7433
POMOXIS ANNULARIS 142
POMOXIS IJIGROMACULATUS 2
UNIOCNT DARTER (NOT P. CAPRODES I
UNIDENT PERCID (NOT STIZOSTEDIO 75
UNIDENT DARTER 53
PERCINA SP. 1
PERC INA CAPRODES I
STIZOSTEDION CANADEMSE 3
&PLOPINOTUS GRUNNIENS45
LASIDESTitES SICCULUS 2

TOTAL 91547

0.92T -
0,0... .. ,

0.19

8.28 4

.T
0.28
T* ........ *4

0.18

.0.01 .T-

T
T

4

" 4 4 4'
4'

*. 4, 4. + 4I 4, '4 4, 4

.** _*4.*..+.. 4 .. .
4 ( 4. 4 4

4. 4• 4, 4 4 4 4,
4, 4,

4• 4 4.' 4I 4 4 ,4, 4,

4. 4 4• "41 4 4 4, 4,

4, 4. 4. 4.

4
4 4 4,

,• .4,

T

0.02
0.06
9.379,7

T
T

0.95
0.07
3.64

T

33.24
0.16

T

T0.08

T
O.4o

irr

4.. . ,. 4p . . . . . . . . . . .
4,

4, 4. 4 4

4. 4 4'
4, 4 4.

4 * 4. 4 4

4 +

4 4,

4. 4 4 4, 41 4' 4, 4, 41.

•4 4 • . 4. 4 4 4. 4

4 4,

*k 4, 4

4 4 4 4 4 4 4 4 4

JUN 1983
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TABLE 2. SPECIES LIST E TOTALS COLLECTED, X10 OCCIUORNCE SPANS OF FISH EGGS ANO LAUVAE COLLECTED AT
t.YELLOW CPE.I( NJUCLEAR PLANT, 1979 ''4

TOTAL E RC E NI SAMPLING PEPIODS
TAXON t'OLLECTED C'JPOSJTIO% 1 2 3 45 6 7 P 0 10 11 12

-- FISH EGGS__-
UNIDENT FISH EGGS
APLODINOTUS GRUNNIENS (EGGS)

STO.TAL

is
262

28C

6.43
q3.57

4" 4 4" . 4' 4

4" 4 4 4, 4 4" '4

. _FISH LARVAE___
UNIDENT FISH LARVAE 842

.P.ETAOMYZOLTl0AE. 2
CLUPEICAE 44866
AL.OSA..CMILYSOCHLORIS .35.
DOROSOMA SP. 177
DOIROSOflA -CEPEDIANUM 1726
0OROSOPIA PETENENJSE 7578
-MIdDON-.TLRrlSBS -. . . . .2

* CYPRINIDAE 253
* -VflLUCEL.LUS=SUI:HAJANl..R -2

CYPRINUS CARPIO 161

NOTROPIS, ATHER1INOIOES 11
tdOTROPIS.-VOLIJCELLUS 1
PINEPHALES SP. 2

-.CA4ST.LI .-- 9
ICTIOBUS SP. I
RINYTREMA IIELANOPS 3
ICTALURUS, FURCATUS 22

* ICTALURUS PUNCTATUS 53
MORONE SP* 736

140RONE CKRYSOPS I
MORONE MISSISSIPPIENSIS 2
MORONE (NOT SAXATILIS) 871
LEPOMIS OR POMOYIS 61
LEPOMIS SR. 3329
LEPOMIS MACROCHIRUS I
PO$OXIS sp. 3.'433
PONOXIS ANNULARIS 142
POMOXIS IJIGROMACULATUS 2
UNIOENT DARTER (NOT P. CAOROOES 1
UNIDENT PERCID (NOT STIZDSTEDIO 75

* UNICENT DARTER 53
PERCINA SP. I
BERCINA CAPRODES I

* STIZOSTEDION CANADEHSE 3
APLOPI)IOTUS GRUNNIENS 45n~
LASIDEST~tES SICCULUS 2

TOTAL 91547

0.92
T - ,

40.01

0.19
1.89 *

8.28

0.18

7•01....

T

T

T~i

* 4, 4, 4 4
4 4'

' 4. 4. " 4" 4" 4 4 4"

... ... .. . 4 .. . . .. .4 . .
4.4" 4. 4

.• 4" 4". 4, 4 4 * ,
4, 4 4 4 , 4, 4

4. , 4' 4 4' 4" 4 4'

*" 4 4' 4" 4

4" 4" 4 4" 4

4" 4 4"

4,

4, 4 4"

4

0.02
0.06
9.37

T
T

0.95
.0T

3.64
T

33.24
0.16

T
T

0.00

T
T

0.4o
T

4. 4 4. 4" 4t
4 4 + 4*

4, 4, 4 4.

4 4

*, 4, 4, 4 4. 4 .

*• 4"

4" 4.

4 4. 4 4" 4 4, 4

*. 4 4. 4"

4 4"

4" 4

4 4 4, 4 4

* 4 4 4 4 4 4 4 4.
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TABLE 3. DISTRIBUTION OF LAPVLL FISHES BY SIZE GROUP COLLECTED AT
f** YELLOW CcFw NUCLEAR PLArzTs 1970 ...

SIZE CLASS GROUPINGS (MP)
TAWON NK 2 3 4 5 6 7 H q If 11 12 13 14 15 16-19 2C--" )30

UNIDENT FISH LARVAE 826 4 5 2 .

OETROMYZONTIOAE . . 1 .

CLUPEIDAE 1L; 596 19C; 2885 2 9e; 3611 37'4; 40?; 3"42 3312 3448 3583 2691 7911 3
ALOSA CHRYSOCHLORIS - a a 31 4
ODOROSONA JSP, ........... . . .. . - 171 .6 .
OOROSONA CEPEDIANUM . a * ° • 9 - 9 - 15C2 224

.. DOROSOMA PETENENSE ... ..* . .. , . 2 5498 2078
HIODON TERGISUS .. "".1 2
CYPRINIDAE.. ...... .... . . . . a .... 63 .; . 33 ....'.. 6 . 10
VOLUCELLUS-BUCHANANJ GR . . -. 2

-.. C XPIIWS..CA•Po ...... .......... .... 9 .. 1...9 .... .......
NOTROPIS SP...... ; . 2 6 22 6
NOTROPIS.,AT.HERINOIOES * * .9 1 7 3
NOTROPIS VOLUCELLUS . ° . , . I

- PIMEPHALESSP., ...... . ; .......
CATOSTOMIDAE . . • - 3 3 2 3. •

............................. ....... ....................~ .................. .. •.......... ..... -....... -... .

MINYTREMA MELANOPS .

I.CTALURUS FURCATUS 9 9 . 9 • • • . . .. 9 9 .-..... 9. . , 22
ICTALURUS PUNCTATUS . . .... 1 4 17 2 29
MORONE sPv . 1 * 11 4; 25 24 2; 3; 27 18 9 7 1 1
MORONE CHRYSOPS I. . .•. 1

"MQRDNE[ . .... . ............ ... . 2.. .. .. . - . .... * .. " 2.

MORONE (NOT SAXATILIS) 13 395 243 219 . • •
LEPOMIS OR POMOXIS 2 . 4 28 10 5 8 282 *

LEPOMIS SP .. . . 3p 683 570 513 631 216 284 151 113 45 30 21 27 4 2
LPOMIS MACROCHIRUS - a a .9 0 ; 9 .. 9 .9 1
POMOXIS SP. . . . 6388 9762 2192 2127 1850 1495 134E 1C74 951 543 619 475 1183 412 17
PO4OXIS ANNULARIS . . . a • . 9. . . . 14 68
POMOXIS NIGROMACULATUS • . . . . . * . . . . • . 2
UNIDENT OARTER (NOT P oC P C " 1 9 9 9 ;.9• 9 -
UNIDENT DERCID (NOT STI17 . . . 213 -1 1 I
UNIDENT DARTER - ? 8 t- 3 2 2 10 1
PERCINA SP. . 0 1
PERCINA CAPRODES . • 9 , • . .. 1
STIZOSTEDION CANADENS•E * .•.. . 2 1
APLODINOTUS GRUNNIENS .3 1 26 5 6 36 0 24 2 2 1 1 4 1
LABIDESTHES SICCULUS 2. • . . . . 2 . .

NOTE: THESE NUMBERS REPRESENT EVPAO7EO SU8SA4PL[EMEASURE#E" TS.
NM = NOT MEASURED
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TABLE 1. PHYSICAL DATA ASSOCIATED WITH SAMPLES TAKrP, ON
EACH SAMPLING..PERIOD. AND WITH EACH GEAR TYPE USED
-*. AT YELLOW CREEK NUCLEAR PLANT9 2980 *&.

VOLUM4E VOLUME
NU?9ER FILTERED MEAN NUMBER FILTERED

PERIOD DATE SAMPLES (p3) TEPP GEAR TYPE SAMPLFS (P3)

1 03/25/80 26 3952 11.1 1/2M SO OSLO TOU NET .5MM 312 447v5
.. . .2 0 4 G. M .9I 2 6 .... 3 £8 8 . 1 5 . 3 ----.. ...

3 C4/22/80 26 3723 20.0 312 44705
............ 05/06/80 26 3689 19.5 .w

5 S5/20/80 26 37t3 16.6
- ... 06/02/8.0 26 .. 3770. 235. ...
7 e6/17/80 26 3641 27.3

.8 .- .X6132/80 .26.. 3619 -28.8 ........................

9 07/16/80 26 3716
I1V. . 07/30/10. .26 . 3.657 . 32.0
11 CR/11/80 26 3697 31.3

1.....2 .. 27/80 .26 ... 3649 .29.9

...............32 ... -Z...............................

-------------------------- ----------- 7--- ---------- -------- -----

V SAMPLES WERE COLLECTED WITHOUT MEASURED VOLUMES
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TAeLE 2. SPECIES LIST9 TOTALS COLLECTED* AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT
.** YELLOW C•ErK NUCLEAR PLANT* 1980 **6

TOTAL "cEP CENT SAPPLItNG PERIODS
TAXON COLLECTED COuPOSITIO% 1 2 3 4 5 6 7 8 9 10 11 12

- -- - - -2 -

-- FISH EGGS___
UNIDENT FISH EGGS
APLODINOTUS GRUNNIENS (EGGS)

- TOTAL ....

25
3 13

-328

7.62
92.38

0OD.

0.04

*I 4 4. 4.

*I 4 4k 4 '4 4 4 4

* ~FISH-LARVAE-__
UNIOENT FISHI LARVAE
P ETR OltV2 ONT I.DAE
CLUPEIDAE
.ALOSA-.CtURYSOENLORI S.
DOROSOMA SP.
DOROS014A -CEPEDIANLJN
DOROSOMA PETENENSE
..C.YPRJ1LIDAE..
CYPRINUS CARPIO

NOTROPIS ATHERINOIDES,

NOTROPIS BUCHAMAKIL
PIMEPHALES SP.
PINEPHALES VIGILAX

* CATOSTOMINAE
ICTIOSINAE .. .
ICTALURUS FURCATUS
ICTALURUS PUNCTATUS,
'WORONE SP.
MORONE (NOT SAXATILIS)

* CENTRARCHIOAE
LEPOMIS SP.
LEPOMTS, MACROCHIRUS
'NICROPTERUS DOLOMIEUI
POKOKIS SPe
POMOXIS ANNULARIS,
PERCIDAC
UNIDENT DARTER
DERCINA CAPRODES
STIZOSTEDION CANADENSE
APLOOINOTUS GRUNN!EP4S
LABIDESTHES SICCULUS

TOTAL

63

112650
49.,
65

1269
9146

... 151.

25
... . . . .11...

1
1
3

1
2

1
24

72n
1727

2
6622

I

20937
6
2

130
1
8

1416
13

.T.
70.84

.0.03
0.04
o,8r

5.75
* .. OB.0..

0.02

T
T
T
T
T

0.02
0.45
1.009

T
q.16 4

T
15.68

T
T

0.08
T

0.01
0OP9
0.01

11C

4 4 4• 4 4 4 4

....... L...4.A -..... "....

4 . 4 4 4 I • •

4 4k 4k ., 4

*, 4 4I 41 4 •

4 41 .4 4. 4 41 4 4

4 4 ,•

44

4

4 4 4 4 4

4 4 4

4 4 4 4 4 4

+ # * 4 * 4 # 4

0

4b 4 4 4 4 .

7 LESS THAN~ '."I PERCENT COMPOSITIO.

JUN 7983



TABLE 3. DISTRAPUTION OF..LA.YAL .FJ$HES EBY SIZE GROUP COLLECTED AT
'** YELLOW CREEK NUCLEAR PLANT9 1980 ***

SIZE CLASS GROUPINGS (MM)
TAXON ,M 2 3 4 5 6 7 8 10 11 12 13 14 15 16-19 2G-30 >30

UNIDENT.FISH LARVAE
OETROMYZONTIDAE
CLUPEIDAE
ALOSA CHRYSOCHLORIS
DORD.,SOA. SPe...
DOROSOMA CEPEOIANUM

.DORO.!SA.PETE.NENSE .
CYPRINIDAE

"..WR.BLUUS.. IARPI.D ......-

NOTROPIS SP.
-NO.TRORIS.-ATHERIJN DIDES.
NOTROPIS BUCHANANI

- IP•EPkiIALES.SP...
PIMEPHALES VIGILAX

C ICTIOBINAE
L.TAIRMUSF-.R.CI&TtJI ....
ICTALURUS PUNCTATUS

-"" MoADJdL..5.2•.......~....

MORONE (NOT SAXATILIS)
.. CENTRARCHIDAE.

( LEPOMIS SP9
-LE..P.DM1S.X-.ACRf*.CMUQ .....

MICROPTERUS OOLOMIEUI
( POMOcl1S So.

POMOXIS ANNULARIS
.PERCIDAE........

( UNIDENT DARTER
PCRCINA CAPRODES
STIZOSTEDION CANACENSE

( APLODINOTUS GRUNNIENS
LABIDESTHES SICCULUS

63

.9 ,

j .. . .9 .. .

.9.... 9 . .

* 9

917 67.;S 530; 861; 157;. 1030; 15476 15367 1

* .. 9 . .-. 8... .. t- ... . f 9. . . . .

1 2 39 17 9 7 8 92,; 3; ....... ....7 ' ,"........; .-.... 9.-.

....... • . o. .. . ....14 .1 . ~ . •..... . .

*~7 -469 . 9S9o; • ; - ...... .. A....e........R.. .. ......... .

& . *.. . . .

6ý 1476 1298 1017 1307 643 282 183

0608

9 9

736• 5373 423

9

9
1 3

-. .9..

39 2

160 10

f.,

9

-. 9.

9

. .. 0.. 1

. 5

39 19

13; -5

3 2

1076;

2

3

19
6

23

1
159

21
2

*q 5

1• .. . . . .

1198 71
?406_1740

2 1

5 2

*8 6
3 1

2 1

2 2
9

234

2422 7767

2 2

201 543

3986 4.87; 220; 136: 82; 477 34; 21;

13 25 2n 26 16 5 11
* . . ., . •_. 9 . . 9•. * 9 9.

33 3 11 1 1
222 . 8 17 15 2 11

• • 1 2 1

( NOTE: THESE NUMBERS REPRESENT EXPANDED SUBSAMPLE MEASUREPENTS.
NM = NOT MEASURED
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