Tennessee Valley Authority, 1101 Market Street, LP 5A, Chattanooga, Tennessee 37402-2801

August 5, 2008 f

10 CFR 52.80
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

In the Matter of ) Docket Numbers 52-014 and 52-015
Tennessee Valley Authority ) :

{
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.RAls 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, LPSA,
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 5.}\1 day of AvG , 2008.

A. Bailey
ice President, Nuclear fGeneration Development
clear Generation Development & Construction

Enclosure and Attachments:
See page 3.



Document Control Desk

Page 3

August 5, 2008

Enclosure:

Responses to Environmental Report Information Needs — Terrestrial and Aquatic

Ecology
Attachments:
2.4.1-2.

24.1-3.

4.3.1-1.

4.3.2-1.

5.3.1.2-1A.

5.3.1.2-1B.

5.3.1.2-2A.

5.3.1.2-2B.

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)

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)

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

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

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

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

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

Tennessee Valley Authority, TVA Data Services Branch, “Summary of TVA
Larval Fish Investigations,” 1983. (Entire document)
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Page 1 of 14

TVA Letter Dated: August 5, 2008
Responses to Environmental Report Information Needs — Terrestrial and Aquatic Ecology

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

o 24.1-1 July 25, 2008. (Reference 1)

o 24.1-2 This letter — see following pages.

e 2413 This letter — see following pages.

o 2414 This letter — see following pages.

o 24.1-5 This letter — see following pages.

o 24.1-6 Future — expected submittal by August 11, 2008.

o 43.1-1 This letter — see following pages.

Status of Requests for Additional Information Related to Aquatic Ecology

RAI Number Date of TVA Response

o 23.1-1 August 4, 2008. (Reference 2)

o 242-1 Future — expected submittal by August 11, 2008.

e Table2.4-7 This letter — see following pages.

o 432-1 This letter — see following pages.

e 53.1.2-1 This letter — see following pages.

o 53.1.2-2 This letter — see following pages.

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:

e Eastern cottontail rabbit (Sy/vilagus floridanus)

e  Woodchuck (Marmota monax)

o Hispid cotton rat (Sigmondon hispidus)

e Least shrew (Cryptotis parva)

o Eastern meadow lark (Sturnella magna)

o Field sparrow (Spizella pusilla)

o Gray rat snakes (Elaphe obsolete spiloides)

e Eastern garter snakes (Thamnophis sirtalis sirtalis)
o Fowler’s toad (Bufo fowleri)

e American toads (Bufo americanus)

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

e  Swamp rabbits (Sylvilagus aquaticus)

»  Cotton mouse (Peromyscus gossypinus)

e  Muskrat (Ondatra zibethicus)

e American toad (Bufo americanus)

e Northern crickét frog (Acris crepitans crepitans)

e Cope’s gray tree frog (Hyla chryoscelis)

* Mountain chorus frog (Pseudacris brachyphona)

¢ Northern spring peeper (Pseudacris crucifer crucifer)
e American bullfrog (Rana catesbeiana)

e Upland chorus frog (Pseudacris feriarum feriarum)
o Southern leopard frog (Rana sphenocephala)

o Mud snake (Farancia abacura)
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o Midland water snake (Nerodia sipendon pleuralis)
e Eastern Ribbon snake (Thamnphis sauritis sauritis)
o Pond slider (Trachemys scripta)

o Stinkpot (Sternotherus minor)

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

e Marsh rice rat (Oryzomys palustris)

e  Muskrat (Ondatra zibethicus)

¢ American toad (Bufo americanus)

e Northern cricket frog (Acris crepitans crepitans)

e Green tree frog (Hyla cinerea)

e American bullfrog (Rana catesbeiana)

e Upland chorus frog (Pseudacris feriarum feriarum)
¢ Southern leopard frog (Rana sphenocephala)

e Mud snake (Farancia abacura)

¢ Plain bellied water snake (Nerodia erythrogaster)

e Midland water $nake (Nerodia sipendon pleuralis)
o Eastern Ribbon snake (Thamnphis sauritis sauritis)
e Pond slider (Trachemys scripta)

e Stinkpot (Sternotherus minor)

e Great blue heron (4Ardea Herodias)

o 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 insérting 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 (Sylvilagus aquaticus), cotton mice (Peromyscus gossypinus), 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 chryoscelis), mountain chorus frog (Pseudacris
brachyphona), northern spring peeper (Pseudacris crucifer crucifer), American bullfrog -
{Rana catesbeiana), upiand chorus frog (Pséudacris feriarum feriarum), southern leopard
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frog (Rana sphenocephala), mud snake (Farancia abacura), midland water snake (Nerodia
sipendon pleuralis), eastern ribbon snake (Thamnpliis sauritis sauritis}, pond slider
(Trachemys scripta), and stinkpot (Sternotherus 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 (Oryzomys 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 froq (Acris
crepitans crepitans), green tree frog (Hyla cinerea), American bulifrog (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 (Egretta thula), often forage 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 TV A, 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 changes to the ecosystem would resuit.
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.

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:
24.1.4.7 Ecological Indicators

Sgecnes 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 S|qn|f|cant 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 Reportv
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 wildlife habitat.

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 488 200 ac. of the 1600-ac. site are expected to be affected by the construction of

a new facmty (Flgure 4.3-1). (-Galex#ahen«ef—aﬁeeted—ae&&age—é&e\#%nek&de—zm

complete, approxmately 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.

4.31 TERRESTRIAL ECOSYSTEMS

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

4,311 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 8660 ac. of mixed hardwood and pine
hardwood forests, 13 ac. of native grass fields, and-11 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, and-100 percent,_and 1
percent of the above habitat types, respectively; within the boundary of the BLN site;
respectively. The remaining acres area-of proposed disturbance-approximately-14/-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:

43.1-1. 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 préferences 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. These.maintenance 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 cuwrrent 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 5.3.1.2-1A) and implementation of its Reservoir Operations
Study (Attachment 5.3.1.2-1B), would not likely have caused changes in temporal or spatial distribution
of ichthyoplankton in the vicinity of BLN.

This response is PLANT-SPECIFIC.
References:

1. 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 5.3.1.2-1B:

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 froijn 0.14 to 0.26, respectively. The total number of
larval fish and eggs entrained during both years of monitoring ranged from 3.314x10’ to 8.046x10’ and
from 1.068x107 to 6.983x10’, respectively. These estimates were based on an intake demand of
3.675x10° m*/d for the original design of Bellefonte Units 1 and 2.

The intake system description for the AP1000 reactor systems states that the daily average flow of
Guntersville Reservoir past the site is 38,850 cfs or 9.50x10" m*/d (Subsection 2.3.1.2.2). The intake
makeup water during normal operation is reported to be 110 c¢fs or 2.70x10° m*/d (Subsection 3.4.2.1).
Therefore, the hydraulic entrainment is 0.28 percent.

Larval fish densities, expressed as numbers per 1000 m® 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® 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’ of fish larvae entrained.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION TEXT CHANGES:

1. 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 vuinerable
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 variely 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 jarval fish to withstand and escape
from low-velocity water currents. During this study the percent entrainment of larval fish ahd
eqgs ranged from 0.47 to 1.37 and 0.14 to 0.26,.respectively. The total number of larval fish
and eqgs entrained during both years of monitoring ranged from 3.314x10” to 8.046x10 and

+ 1.068x10” to 6.983x10’, respectively. These estimates were based on the intake demand of
3.675x10° m®/d for original desian of Bellefonte Units 1 and 2.

The intaké system description for the currently considered AR1000 reactor systems states
that the daily average flow of Guntersville Reservoir past the site is 38,850 cfs or
9:50x10" m®/d (Subsection 2.3.1.2.2). The intake makeup water during normal operation is
reported to be 110 cfs or 2.70x10° m%/d (Subsection 3.4.2.1). Therefore, the hydraulic
entrainment is 0.28 percent.

Larval fish densities, expressed as numbers per 1000 m*® of water sampled, collected in
reservoir transects adjacent to Bellefonte Nuclear Plant site from 1975 through 1983 ranged
from 19,480 to 197,402/1000m> 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° 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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tiles) rhat the committee felt merited separate treatment. Five established exot-

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

Priority designations were based on each species’ population in

Alubama, without regard 1o status clsewhere. Thus, a species whose distribution

harely reaches the state may be classified as Priority 1, 2, or 3, even though it may
barel ches the star y be classified as Priority 1, 2, or 3, even thougl y

be secure in adjacent sear

5. The commirtree followed the scientific nomenclature

of Crother (2000). However, the selection of common names was guided hy tm-

ditional usage, and frequendy differed from those proposed in that document.

I thank the other 16 commitree members for the dedicated effort each

pue into this project. | am most indebred and grateful to Robert H. Mount, pre-

vious chair of thix committee, editor of the 1984 and 1986 publications, and

author of The Repules and Amphibians of Alabuma. His long-terin nacuraliss

perspective has been invaluable, and much of whar follows in this section is

derived extensively from his work.

Mark A. Bailey

COMMITTEE

Mr. Mark A. Bailey, Conservation Southeast Inc.,
Shorter, AL, Chairperson/Compiler
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Dr. George R. Cline. Biology Department,
Jacksonville State University. jacksonville. AL

Dr. George W. Folkerts, Department of
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Dr: Craig Guyer, Deparument of Biologica
Sciences, Auburn University, AL

Dr. Mark H. Hughes. International Paper
Company, Bainbridge, GA

Mr. John B. Jensen, Mongame:Endangered -

Mr. D. Bruce Means, Coasul Plains Institute and
Land Conservancy, Tallahassee, FL

Mr. Paul E, Moler, VWildlife Research Laboratory,
Florida Fish and Wildlife Conservation
Commission, Gainesville, FL

Dr. Robert H. Mount. Department of Biological
Sciences (retired). Auburn University, AL
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AMPHIBIANS
CLASS AMPHIBIA

FROGS AND TOADS
ORDER ANURA

“TRUE” TOADS - FAMILY BUFONIDAE

American Toad Bufo americems. Fairly common in northeastern Alabama above Fall
Line Hills. Breeds in temporary woodland pools fanuary to May. Encounrered most fre-
quendy late winrer to eurly spring near deciduous forest. Lowest Conservation
Concern.

Fowler's Toad Bufo fowleri. Common statewide in a variery of habitats, inclding dis-
turbed aress. Breeds March to August. often in more pertmanent aquatic sites than
other toads. Alabama’s most commonly encountered and widely distribured road:
often seen on roads. Lowest Conservation Concern,

Quak Toad Bufo quercicus. Uncommaon to fairly common south of Blackland Prairie.
Found locally in Coosa River Valley of Ridge und Valley, where iv has not been veri-
fied for many years. Breeds April o July in femporary pools. Inhabits arcas of sandy
sails, especially fire-maintained pine flanwaads, where it muy be ahsent from some
areas of seemingly suitable habitat. MODERATE CONSERVATION CONCERN.
(Fig. 80, p. 113)

Southern Toad Bufo terrestris. Common in southern and western portions of Alabama,
occupying all of Coastal Plain and western porrions of Southwestern Appalachians.
Breeds Murch o June in small ponds and woodlund pools. Exploits a variety of hahi-
tats. Often seen on roads. Lowest Conservation Concern. (Fig. 81, p. 113)

TREEFROGS AND ALLIES - FAMILY HYLIDAE

Northern Cricker Frog Acris crepitans ciepitans. Common above Fall Line Hills and
locally common in Coastal Plain. Ocours essentially starewide. Breeds March through
August in a wide variety of aquaric habirats, especially marging of permanent water
badies with sparse vegetation. Low Conservation Concern. (Fig. 82, p. 113)

" Southern Cricker Frog Acris gyllus gryllus. Commean in Coastal Plain, locally common
- atiave Fall Line Hills, absenc from northeastern wnd extreme northern Alabama,

Breeds March through August in, and near. temporary water badies, preferring weedy
shorelines, wet meadows, and similar habitaes. Lowest Conservanion Concern.
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.. - A
Pine Barrens Treefrog Hyla andersonii. Threarened. Known from fewer than 20 isolat-

ad locations in southern Escambia, Covington, and Geneva Counties as part of a dis-

junct popnlation shared with the Florida Panhandle. Breeds March 10 Augustin fire-
maintined shrub bogs. Habite quality and quantity declining, especially on private

lands. HIGH CONSERVATION CONCERN.

Bird-voiced Treefrog Hykt avivoca. Commen in Constal Phiin to which it is apparently
restricred. I valid, one anverified record from. St. Clair County in. Ridge and Valley
ceoregion would represent a northern disjunce population. Breeds April through July
in forested swamps, beaver ponds, and floodplains. Lowest Conscrvation Concern.

Cope’s Gray Treefrog Hyla chrysoseelis. Common starewide. Breeds April through
August in temporary to semi-permanent pools. Found in a variety of habitats, most
frequently in assaciation with deciduous forest. Lowest Conservation Concern.

Green Treefrog Hyla cinevea. Common nearly starewide, bur rare or ahsent from por-
tions of [nterior Plateau and northern portions of Southwestern Appalachians, Ridge
and Villey, and Piedinont. Breeds April 10 August in permanentaguatic habirars with
emergent vegeration. Lowest Conservation Concern.

Pine Woods Treefrag Hyla femoralis. Locally common in Coastal Plain, where most
frequentdy encountereéd in Dougherty Plain and Southem Pine Plains and Hills.
Disjunce populations in Ridee and Valley have not been verified in many years.
Breeds April 10 August in wemporary pools and ponds. Typically inhabits pine-domi-
nated forests in areas of sandy soils. Lowesr Conservation Concern.,

Barking Treefrog Hyla gratiosa. Fairly common in Coastal Plain, scarcer in other
tegions, where suitable habitats often are limited and distribution more localized.

Qceurs essentially starewide. Breeds March through July, usually in temporary ponds

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

Squirrel Treefrog Hyla squirella. Common in Coastal Plain, less common and local in
Ridge and Valley and extreme southern Picdmont. Breeds April to August in tempo-
rary puals and ponds, exploits a variety of habitats. and often encountered around
buildings. Lowest Conservation Concern.

Mountain Chorus. Frog Pserdacris brachyphoma. Fairly common from Fall Line Mills
northward, absent frin most of Coastal Plain. Breeds December o April in shallow
temporary pools i wooded arcas, most often in hilly terrain. Lowest Conservation
Concern.

Northern Spring Peeper Pseudacris enucifer crucifer. Common statewide. Breeds January
w April in ponds, poals, and swamps in, ornear, wooded areas. Rarely encountered dur-
ing warmer months. Lowest Conservation Concem. (Fig. 84, p. 113)
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Upland Chorus Frog Pseudacris ferianon feriarian. Common nearly statewide; ahsent
from extreme southern Afibama except nlong Conecuh and Chaushoochee Rivers,
where irs distribution hurely extends intos Flonda. Breeds December o April in em-
porary poals in woods and fields. Lowesi Conservation Concern.

Southern Chorus Frog Psewdacris nignia nigrita. Locally commen in Dougheny Plain
and Southern Pine Plains and Hills. Also occurs in castern portion of Southern Hilly
Gulf Coastal Plain. Breeds February to May, usually in grissy remporary wetlands in.

or near, aveas of sandy soils. Lowest Conservation Congern.

Little Girass Frog Psendacris ocudaris: Rare and periphert in Dougherty Plain. This tini-
found from Flortda to Virginia, barely reaches extreme

esr of North American frog
southeastern Alibanm, Known from only four localities in southeastern Houston

County. Breeds lare winter to late summer in shallow, grassy cypress ponds and rowd-

side ditches, HIGH CONSERVATION CONCERN.

Ormuate Chors Frog Psewdacris omata. Uncommon w locally common in Coastal Plain
east of Cahaba and Alabamu Rivers. Occurs west of Mobile Bay in southern
Mississippi. Expected in Mohile and Washington Counties of Alabama. Breeds from
December ro March in shallow, temporary paals, Choruses indicate possible presence
of arher winter-breeding amphihians of conservation concern, such as gopher frogs

and Harwoods salomanders. MODERATE CONSERVATION CONCERN. (Fig. 85,
p. 113) .

LEPTODACTYLID FROGS - FAMILY LEPTODACTYLIDAE

Fleutherodaceyles planivosiris. Exotic. Apparently confined.to coi

T

Greenhouse Frog
areas of Baldwin and Mobile Counties, where it prefers lawn edges, gardens, and

greenhouses to “natural™ habiracs.

NARROW-MOUTHED TOADS AND ALLIES - FAMILY
MICROHYLIDAE

Eastern Narrow-mouthed Toad Gastrophryne carolinensis. Common statewide. A secre-
tive burrowing frog that breeds April to Seprember in vegetated margins of lakes,
ponds, and ditches. Lowest Conservarion Concern..

SPADEFOOT TOADS AND ALLIES - FAMILY PELOBATIDAE

Eastern Spadefaor Scaphiops hollnuokii. Locally common statewide. A secretive bur-
rowing itog that may breed av any scason following heavy rains. Capable of reproduc-
ing in pools that hold water only two to three weeks. Susceptible o deseruction of
breeding habitar, which may not be readily recognized as werland. Low Conservation

Concemn.
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“TRUE” FROGS - FAMILY RANIDAE

CGopher Frog Runa capito. Endangered. Principally o Caaseal Plain longleaf pine for-
est inhabitanr, where 10 historic records exist. Subspecific allocation of Alabama
populations is problematic: formerly considered R. ¢. sevosa. dusky gopher frog (see
Mississippi gopher frog). Highly terrestrinl, but breeds lave January to March in open
temporary ponds. Alabama’s five extant breeding sites are in Escambin and
Covington Counties. The only Ridge and Valley breeding pond (Shelby County)
wats drained for @ subdivision in 1997, and a Barbour County breeding pond was

destroyed by road construction. HIGHEST CONSERVATION CONCERN.

American Bullfrog Rana catesheiana. Common statewide. A large, familiar, highly
aquatic frog. Breeds March to August in lakes, ponds, and many streams. Lowest
Conservation Concern. {Fig. 86. p.113)

Bronze Frog/Green Frog Rana clamiums ssp. Common starewide, this highly aquatic
and familiar frog is bronze (R. c. clamitans) in southern and green (R. c. melanota) in
novchern Alabama. Breeds April to Auguss. Prefers swamps, small streams, and other
acintic habitas. Lowest Conservation Concern.

Pig Frog Rana glin. Locally common in Lower Coastal Plain and southernmost tier of
counties of Doungherty Plain and Southern Pine Plains and Hills. A large, highly
aquatic frog of permanent, open water bodies wirth emergent vegetation. Breeds April
o August. Lowest Conservation Concern,

Mississippi Gopher Frog Rana sevosa. Endangered{Possibly extirpated. Recently
described (2001) as western component of what had been considered R. capito sevosa
(ddusky gopher frog) from Mobile Bay ro Louvisiana. Currently known from a single
ssippi, bur also recorded from Gulf Coast Flacwoods of Alabama

population in M
{mouth of Dog River). Similar in appearance and habita requirements to gopher frog.
Seererive and ditficult to survey. Listed as endangered by the U.S. Fish and Wildlife

Service. HIGHEST CONSERVATION CONCERN.

River Frow Rana heckscheri. Puripheral and rare in southern portion of Southern Pine
Plains and Hills, and potentiadly in Dougherry Plain of southernmost ter of counties.
Common in Florida and Georgia. Documented in Alabaa from. four old records.

HIGHEST CONSERVATION CONCERN.

{ekerel Frog Rana pubistris. Fairly common to-uncommon aad locally distributed in all
regions above Fall Line, with disjunce populations in Lime Hills and Southern Pine
Plains and Hills of Coastal Plain (Monroe and Conecuh Counties). Frequently
encountered in, and near, cave entrances, but exploits other cool-water habitats.
Breeds in winter and early spring. A Conecuh Connty population, associated with a
limestone cave, has not been confirmed in over two decades. Low Conservation
Coneern. (Fig. 87, p. 114)
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Southern Leopard Frog Rana sphenocephala. Common statewide. Fairly aquatic but
ranaes away from waterwhen foraging. Often seen on roads. Breeds mostly December
through March in woodland pools, swmnps, ponds, and other wetlands. Lowest

Conservation Concern.

Wood Frog Rang sylvaiica. Rare and local in distribution. Documented from twelve
locations in eastem Ridge and Valley and upper Piedmyme from Mount Cheaha, in
Talledega County, south to Horseshoe Bend in Tallapoosn County. A highly errestrial
frog of deciduous forests. Breds January to February in woodland pools. Thought 1o he
declining, but status not investigated in over swo decades. MODERATE CONSER-
VATION CONCERN. (Fig. 88, p. 114)

SALAMANDERS
ORDER CAUDATA

MOLE SALAMANDERS - FAMILY AMBYSTOMATIDAE

Flarwoods Salamander Ambysioma cingulauon. Enduangered. Historically known from

five sites in low pine flatwouds of Southern Constal Plain, Daugherry Plain, and Sou-
thern Pine Plains and Hills. Highly secretive and burrowing. Not documented in Ala-
bama in over two decades despite surveys from 1992 to 1993, May persist in scattered
remnants of intact habitat, which continue to decline chrough fire suppression, devel-

opment, and conversion of forest type. HIGHEST CONSERVATION CONCERN.

Spatted Satamander Ambystoma maculanim. Uncomman to fairly common starewide
except southern Constal Plain and much of southern portions of Dougherty Plain and
southemn Pine Plains and Hills. Believed to be declining. Found predominanty in low
hardwood forest. where it breeds in woodland pools in winrer. Low Conservation

Concern. (Fig. 89, p. 114)

Marbled Satamander Ambystoma opacmn. Fairly common and similar o spotted sal-
amander in distribution, habits, and habitr requirements. Low Conservation Concern.

Mole Salamander Ambystoma alpoidewm. Locally comimon to uncommen in Coastal
Plain. wirth scattered populatious known from Interior Plateau. Populations also
known from southwestern Appalachians a few miles east of Georgia border, and
expected in adjacent portions of northeastern Alabana. A burrowing salamander that
brecds in winter in woodland pools. Low Conservation Concem.

Small-mouthed Salamander Ambystoma texaniem. Poorly knewn in Interior Plateau
and western two-thirds of Coastal Plain, where it may be largely confined to flood-
plains of rivers and larger streams. Extends eastwani aleng Alabama River to
Montgomery County. A winter-breeding, burrowing salamander; uses floadplain pools
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Eastern Indigo Snake Drymarchon couperi. Endingered/Possibly extirpated. Hisrorically
reported from Southern Pine Plains and Hills in Mobile, Baldwin, and Covingron
Counties in extreme sonchern Alabama, but not documented from nararal populations
in state since 1954, Recent reports may be from several experimental intraductions in
late 1970s and 1980s. Further investigation into possibly extant natural populations is
needed, especially in Mobile County. Listed as threutened by the U.S. Fish and
Wildlife Service. HIGHEST CONSERVATION CONCERN.

Com Snake Elaphe mutiata guuata. Uncommon 1o locally fairly common srarewide.
While seill fairly common in northern Alabuma, Coastal Plain populations have
declined precipitously. Somewhar arboreal, bur less so than related rur snakes. Comn
snakes nest in loose soil or organic debris, are mainly nocturoal, and are found in a
ariety of terrestrial hahitas that suppore sizeable small rodent populations. MODER-

ATE CONSERVATION CONCERN.

Rat Snake Elaphe obsoleta ssp. Fairly common statewide. This large arboreal snake,
known 1o many as “chicken snake,” has nor declined like comn snakes. Rat snakes may
nest high in tree cavities, o position that may reduce maortality from fire ants and other
ground-foraging predators. Qceurs in most terrestrial habitars, and ocensionally may be
found in, or nenr, forested suburbs. Populations in exrreme northeastern Alabama are
E. u. obsolew (black rar snike), while others, except inrergrades, are E. o. spiloides

(gray rav snake). Lowest Conservation Coneern.

Mud Snike Farancta abacura ssp. Uncommon to fairly common throughour Coastal
Plain, wherever suirable habitar is found. Also known from Lnrerior Platesn near
Tennessee River. A large and secretive semi-aquatic snake of beaver swamps, ponds,
{loodplains, and sluggish sereams. Includes two intergrading subspecies, F. a. abacura
L{eastern mud snake) and Fooao veiearde (wesrern mud snake). Low Conservasion
Concern. (Fig. 100, p. 115)

Rainbow Snake Farancia ervirogremmma erviragramma, Rare and possibly threatened.
Seldom encountered in known disuribution, which includes Couastal Plain and possi-
bly adjacent regions above Fall Line Hills. Recorded from fewer than 10 locations in
Alabama. A large semi-ayuatic burrowing snake of rivers, large crecks, and occasion-

ally ponds. HIGH CONSERVATION CONCERN.

Eastern Hog-nosed Snuke Heteridon plativhinos. Uncommon to rare in many places
where formerly commson. Starewide in distribution. Often called “spreading:adder,” this
familiar snake is apparently declining for unknown reasons. Typically inhabits fields,

apen woods, and disturbed areas. MODERATE CONSERVATION CONCERN.

Southern Haog-nosed Snake Heterodon simus. Endangered/Possibly extirpated. Known
from portions of Coastal Plain and Ridge and Valley. A small secretive snake of sandy

-
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wands, fields, and other uplind habitaws. Although at least 10 records exist, none are
koown since 1975, Rensons for apparent decline unknown. Southern hognose snakes
are declining throughout their distribution, but still ocecur in parts of southern
Georgin, South Carolina, and Florida, and may persist in very low numbers in

Alahoma. HIGHEST CONSERVATION CONCERN.

Prairie Kingsnake Lampropeliis calligaster calligaster. Peripheral and uncommon in
Interior Plateau, and possibly Appalachian Plateau noreh of Tennessec River. Known
from Madison County, and may accur in Limestone and Jackson Counties. A secre-
rive and poorly known hurrowing snuke of open woodlands and grassy areas. HIGH

CONSERVATION CONCERN.

Male Kingsnake Lampropeliis calligaster thombomacudar. Uncommon o rare in Coastal
Phain, uncommon elsewhere. Thought to oceur starewide, but records are lacking from
substantial arens. A secretive burrowing snake of woods and fields. Qecasionally found
ahove ground after dark, especially afier ming. MODERATE CONSERVATION
CONCERN.

Eastern Kingsnake Lampropeltis getula getia. Rare to uncommon. and poassibly threar-
ened. Found in south-central and eastern portion of Coastal Plain and adjacent
Piedmont. Also known from Dauphin sland. A large, diurnal, conspicusus ground-
dwelling snake of most terrestrial habitus, Formerly one of Alabama’s most conmaonly
encountered snakes, it and speckled kingsnake have declined markedly for reasons not

well understood. HIGH CONSERVATION CONCERN.

Speckled Kingsnake Lampropelds geada holbrooki. Rare v uncommon, and possibly
threatened. Coustal Plain inhabicng, excepr for those porrions occupied by ensrern
and black kingsnakes. Arrins its grearest population densities in Blackland Prairie.
This subspecies is similar in both hahits and conservation starus o castern kingsnuke.

HIGH CONSERVATION CONCERN.

Black Kingsnake Lampropels getula nigra. Fairly common above Fall Line Hills in
northern Alabama. Similar in habits to castern and speckled kingsnakes, but appar-
ently has non declined o extent of Constal Plain forms of L. genda. Low Conservation
Concern.

Scarlet Kingsnake Lampropelts triangubom elapsoides. Uncommaon ro fairly common.
Presumed statewide in distribution, but many areas lack records. Secretive-and rarely
seen except in spring. Along with scarlet snake, sometimes confused with the coral

snike due to its similar colorful banded partern. Low Conservation Concern.

Red Milk Snake Lampropelis rianguhon syspila. Uncommon and infrequently encoun-
teredd in northwestern portion of Appalachian Plateau. Inhabics woadland, ofven near
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rocky areas. A secretive snake usually found in, and under, rocting logs, and occasion-
ally seen on roads at night. Intergrades eastward with eastern milk snake. MODER-

ATE CONSERVATION CONCERN.

Enstern Milk Snake Lampropels sriangulum rianguhion. Uncommon and infrequently
encountered in eastern portions of Appalachian Platean, including Lookout
Mountain, Similar in habits and hahicar preference o red milk snake, with which it
intergrades westward in DeKalb and Jackson Counties. MODERATE CONSERVA-
TION CONCERN.

Eastern Coachwhip Mastcaophis flagelliom flagelhim. Formerly common, now declining
and generally rare w uncommon, especially in northern Alubama. A large conspicu-
ous snake of sparse grassy woods and ficlds from Tennessee River to coustal dunes.
While some norchern populations are feared extirpated, a few arens of scrubby or fre-
gquently burned Coasral Plain habirars still support fair numbers. MODERATE CON-
SERVATION CONCERN. (Fig. 101, p. 115)

Gulf Salrmarsh Snake Nerodia clarkii clarkii. Uncommon to fairly common in suitahle
habitae, which is limired. This constal warer snuke has speeinlized hahitae requirements
and has declined due to destruction and degradadion of salt marshes in borh Baldwin
and Mabile Counties. Formerly considered a subspecies of N. fasciaia. MODERATE
CONSERVATION CONCERN.

Mississippi Green Warer Snake Neradia cyclopion. Peripheral and fairly common in
Southern Coastal Plain from Tensaw Delta westward. A large snake of forested
swamps, oxbows, and sluggish, tree-lined streams, where it may be found s far us 97
kilometers (60 miles) inland from coastal arcas. Less frequently encountered in lower
Mobile Bay area, where forest gives way to marsh and grass flacs. MODERATE CON-
SERVATION CONCERN.

Plain-bellied Water Snake Nerodia evyihrogaster ssp. Common statewide. A large snuke
of most permanently nquatic hahitats, especially swamps, sluggish streams, and weedy
lakes and ponds. Chiefly nocturnal. Includes two intergrading subspecies, N. e. ery-
throgaster (red-bellied warer snake) and N. e. flavigasier (vellow-bellied water snake).

Lowest Conservation Concern.

Southern Water Snake Nerodia fasciata ssp. Common acress southern portions of

Coastal Plain. Inhabits most permanently aquatic habivats, especially sinkhole ponds
and streams with abundant vegetation. Includes subspecies N. f. fasciata (banded
water snake), N. . confluens (hroad-banded water snake). and N. . pictiventris (Florida

warer snake) and intergrades. Lowest Conservation Concern.
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Florida Green Water Snake Nevodia flovidana. Peripheral and locally common in
Southern Coastal Plain from Mobile Bay enstward in Baldwin Counry. Similar in
appearance to Mississippi green water snake, but inhabits marshes and wet prairic

habitats instead of forested wetlands. Not known more than 48 kilomerers (30 miles)

‘inland from coasral areas, and susceprible to lucal extirpations from hurricancs.

MODERATE CONSERVATION CONCERN.

Dinmond-backed Water Snuke Nerodia rhombifer. Fairly common to common in west-
ern portions of Coastal Plain, extending eastward along Tennessee and Tallapoosa
drainages o Macon Counry. A heavy-bodied large snake of river sloughs, lakes, and

swamps. Low Conservation Concern.

Midland Water Snake Nevodia sipedon plewralis. Comman statewide, except southern-
most portions of Coastal Plain, where apparently confined o immediate vicinity of
Conecuh, Yellow, and Choctawhatchee Rivers. A conspicuons inhabitant of ponds,
lakes, and streams, and the most frequently encountered warer snake in the northern

wo-thirds of Alabama. Lowest Conservation Concern.

Brown Water Snake Nerodia waxispilota. Fairly common in southeastern portion of
Coastal Plain. Most frequently encountered. in streams and stream impouncdments.
Large and active by day, ir basks conspicuously and is frequently subjecr to human per-

secution. Low Conservation Concern.

Rough Green Snake Opheodrys aestivus. Uncommon to fairly common starewide.
Formerly more common, this familiar slender and docile snake is found in a variery of
heavily vegetated terrestrial habitars, including overhanging branches sround lakes

and streams. Reasons {or apparent decline unknown. Low Conservation Concern.

Black Pine Snake Pituophis melanoleucus lodingi. Rare and possibly endangered in
southern Pine Plains and Hills region west of Mobile Bay. Also known from
Buhrstone/Lime Hills of Clarke County. Apparently extirpated from large area around
Mobile. Intergrides east of Mobile Bay with Florida pine snake. A large snake of dry,
periodically burned open pine or mixed pine-scrub oak forest wich abundant ground-

cover vegetation. Currently a candidate for federal listing. HIGHEST CONSER-
VATION CONCERN.

Northern Pine Snake Pituophis melanoleucus melanoleucus. Rare and possibly threat-
ened. Populations may be disjunct and very localized in Ridge and Valley,
Appalachian Plateay, and Interior Plateau. A large upland snake of relatively open,
perindically burned pine or mixed pine-hardwood forest and adjacent clearings in

sandy or gravelly uplands. HIGH CONSERVATION CONCERN.
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Floridu Pine Snake Piaophis melanoleucus mugits. Threatened in southern portion of
Coastal Plain case of Mobile Bay. Also known from Southern Hilly Gulf Coastal Plain

region of Russell County in extreme castern Adabama. Individuals from Escambin and

Buldwin Counties are intergradient with black piné snake, and a Fall Line Hills pop-

ulation in Elmore County appears to be intergradient with northern pine snake. A

large snake of open, periodically bormed. pine forest ‘with abundant groundecover.

siared with burrows of gopher tortoisé and southeasrern pocker gopher.

“RVATION CONCERN. '

Frequently as

HIGH CON

Glossy Crayfish Snake Regina vigida sinicola. Fairly common in Coostal Plain, except
extreme northwestern portions. A small secrerive snake of ponds and swamps. Believed

to be stable chroughout mosc of irs distribution. Lowest Conservation Concern,

Quueen Snake Regina septemuivata. Fairly common to uncommaon. Nearly starewide,
but apparently absent from Coastal Plain west of Tombichee River, and from southern
portions of Baldwin Counry. Believed to be declining, especially in southern Alabama.
A small slender warer snake of streams and stream impoundments, often seen hasking

I 5
on limbs overhanging warter. MODERATE CONSERVATION CONCERN. (Fig.
102, p. 116)

Pine Waoods Snake Rhadinaea flavilaw. Periplieral and rare in southern Coastal Plain
and southern Pine Plains and Hills of sourhwestern Alabama, where known from only
a few localities in Mobile, Washingron, and Baldwin Counties. A small secretive
snake of damp pine tlatwoods: occasionally appears in residential areas. MODERATE

CONSERVATION CONCERN.

North Florida Swamp Snake Seminawix pygaca pygaca. Peripheral and rare in extreme
southern Coustal Plain. Known from three Covingron County localities and one Tocal-
ity west of Conecuh River in Escambin County thae represents the northwestern limit
of the known United Seates” distribution. A small secretive snake of swamps and

weedy ponds. HIGH CONSERVATION CONCERN.

DeKay’s Brown Snoke Swneria dekayi ssp. Common esseitially statewide, bur lack of
records-from much of southenstern Coastal Plain may reflect actual scarcity orabsence
there. One of Alabama'’s most commen snakes north of Buhrstone/Lime Hills. Often
encountered around human dwellings and erroneously called “ground ravtler”
Includes three intergrading subspecies, S. d. dekayi (northern brown snake), S. d. lim-
netes (marsh brown snake). and S, d. wrightoriom (midland brown snake). Lowest
Conservation Concern. (Fig. 103, p. 116)

Narthern Red-bellicd Snike Storeria occipitomaculata occipitomaculata. Fairly common
ed habitars where

statewide. A small, secretive ground-dwelling snake of mesic fores
soils are moderarely heavy: Often found under logs, racks, and other objects. Believed

to be declining in'many areas. Lowest Conservarion Concern.
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Southeastern Crowned Snuke Tanulla coronata. Faitly common starewide, but
thoughr to be declining. A «mall, secretive ground-dwelling snuke of dry woodland
ridges and hillsides. Often found under rocks, logs, and in rorting stumps. Low

C\')I'lS(:l‘\-‘ﬂ[i('n CDHCC[‘H.

Eastern Ribbon Snake Thamnophis saurius sauritus. Fairly common statewide, bur not
as frequendy encountered as in the post. A semizuquaric snake -of marshes, beaver

swamps, lake and screwm margins, and wer meadows. Low Conservation Concern.

Eastern Giarter Snake Thamnopiis sivtalis sivialis. Fairly common statewide. Very gen-
eralized in habivar preferences, and found in most terreserial habirat cypes. Frequently
encountered, especially in norchern Alabuma. Low Congervation Concern. (Fig. 104,
p. 116)

st orost of Alabamu, and pres-

Rough Earth Snake Virginia sriauda. Fairly common acro
ent in all regions excepr Interior Pluteau. Absent. from northeasrern portions of
Appalachian Plareau and Ridge and Valley. Inhahits relatively drier woodlands chan
smooth earth snake. More commonly encountered in Conseal Plain, and believed o

have declined in recent deécades. Lowest Conservation Concern.

Smooth Earth Snake Virginia valeriae ssp. Commuon statewide. Usually inhabirs more
mesic woodlands than rough earth snake, hue both may accur together, and are very
similar in appearance. Most Alabama populacions are V. v valeriae (eastern smoaoth
earth snake), but western populations may show influence of intergrackation with V. ¢
clegans (westérn sinooth earth snake). Lowest Conservanon Concern.,

CORAL SNAKES - FAMILY ELAPIDAE

Eastern Coral Snake Microus fudvins. Rare and possibly threatened. A colorful, ven-
omous snake principally occurring in Coastal Plain from Buhrstone/Lime Hills south-
ward, but also known from disjunce localities in sourhern Ridge and Valley (Bibb and
St. Chair Counties) and Piedmant (Coosa County). Spends much rime underground,
emerging ro forage in carly moming and Iate afternoon. Inhahirs o variery of terrestrial
habits having loese, friable soils. Few recenr ohservarions may indicare char rhis
secretivesspecies has declined in Alabuma. Two more common and similarly parterned
nonvenomous snakes, scarfer kingsnakes and scarler snakes, are frequently mistaken

for eastern coral snakes. HIGH CONSERVATION CONCERN.

PIT VIPERS - FAMILY VIPERIDAE

Copperhead Agkistradon contorerix ssp. Common statewide. Most frequently encoun-
tered venomous snake.in Alabama. [nhabits a wide variety of upland habites. May be
FIN o . R o S N . .. N

increasing in parts of Coastal Plain, especially where fire is suppressed. Includes sub-
species AL c. contoririx (southern copperhead) and AL ¢, mokeson (northern copper-

head). Lowest Conservation Concern. (Fig. 105, p. 116)
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Cottonmouth Agkistrodon piscivorus ssp. Common starewide. Occurs in most aquatic
habirats, but renches greatest abundance in Coastal Plain swamps. The only venomous
aquatic snake in North America. Includes subspecies AL p. piscivonis (eastern cotton-
mouth), A. p. conanii (Florida cotronmourh), and A. p. leucostoma (western cotton-

mouth). Lowest Conservation Concern.

Eastern Diamendback Rartlesnake Croalus adameanteus. Uncommon to rare and pos-
sibly threatened. Alabama’s largest venomous snake. Exploirs a variery of upland habi-
rats from extreme southern portion of Southern Hilly Gulf Coastal Plain o Gulf
Coast, favering relatively dry pine flatwoods and longleaf pine-turkey oak sandhills.
Overwinters in stump hales and gopher rorraise burrows, where i is vulnerable o
“gassing” by snake hunters. Infrequently encountered where formerly common, and
now absent from many areas of historic occurrence. HIGH CONSERVATION
CONCERN.

Timber Rattlesnake Crotalus hovridus. Fairly common to uncommon starewide, except
{or extreme southern Alabama. Commonly called canebrake or velver-rail rardesnake.
A large venomous snake of upland and lowland forested hahitars, especially in sparsely
settled arcas. Declining or absent from many formerly inhabited areas hecause of direct
persecurion, habitat fragmentation, and gradual loss of deciduous and mixed forest

types, but still apparently secure in some areas. Low Conservation Concern.

Pigmy Rattlesnake Sistrious miliarius ssp. Uncommon ro rare. Starewide in distribu-
tion, but rarely encountered in récent years excepr in exrreme southern Alsbama.
Believed to be declining. Inhabits a variety of upland habitats. Often called “ground
rartler” by those who recognize it Includes subspecies S. m. miliarius (Carolina pigmy
rattlesnake), S. m. barbouri (dusky pigmy rardesnake), and S. . smeckeri {western

pigmy rattlesnuke). MODERATE CONSERVATION CONCERN,

TURTLES

ORDER TESTUDINES
SEA TURTLES - FAMILY CHELONIIDAE

Lougerhead Sea Turtle Caretta carerta. Rare and endangered along Gulf Coast. Most
frequently encountered sen turtle in Alabama’s warters, and only one rhar regularly
nests on Alabama beaches. Mainly ciarnivorous, but some vegetation is consumed.
Listed as threatened by the U.S. Fish and Wildlife Service. HIGHEST CON-
SERVATION CONCERN.

Green Sea Turtle Chelonia mydas. Rare and endangered along Gulf Coast. Nesting in
Alabama is rare. Small numbers of this herbivorous species, most often subadhuilrs,

oceur in state waters, but feeding nreas of submerged grass beds are limited in Alabama.
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Listed as threatened by the U.S. Fish and Wildlife Service. HIGHEST CONSER-
VATION CONCERN.

Kemp's Ridley Sea Turile Lepidochelys kempii. Rare and endangered along Gulf Coast.
Although virtually entire population nests in Mexico and southern Texas, ar least two
nests have heen documented in Alabama. An occasional visitor to Alubama waters,
where it is sometimes 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

Commen Snapping Turtle Chelvdra serpentina serpentina. Commaon statewide. A large
aquatic turtle of a wide variety of permancenely aquatic habitats. Lowest
Conservarion Concern.

Alligator Snapping Turrle Macrochelys temminckii. Uncommon to rare in streams south
of Tennessee River, and very rare in Tennessee River system. Most numerous in
Coastal Plain. Inhabits-rivers, oxbows, and sloughs, and vecasionally 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 Dermochelys coriacea. Rare and endangered along Gulf Coast.
An occasional visitor o Alabama waters, but not known 1o nest in stare. Largest of
sea wrtles, 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 picta ssp. Common o fairly common in Tennessee,
Chattahoochee, and Mobile Bay drainages except portions of Black Warrior and
Cahaba Rivers: Ineludes three intergrading subspecies, C. p. picta (eastern painted tur-
tle), C. p. dorsalis (southern painted turtle), and C. p. marginaia (midland painted tur-
tle). Lowest Conservation Concern.

Eastern Chicken Turde Detvochelys reticularia reticularia. Uncommon to locally com-
mon. Occurs throughout Coastal Pluin and a. portion of Ridge and Valley, where it is
less frequently encountered. A rurtle of semi-permanent-shallow ponds, swamps, and
horrow pits. Often moves on land, where it aestivates and sometimes overwinters
under leaves. Low Conservation Concern. (Fig. 106, p. 116)

Barbour’s Map Turtle Graptemvys barbouri. Uncommon to fairly common in large
streams of southeastern Alabama, where restricted to Chattahoochee and
Choctawhatchee River systems. The Choctawhatchee River population only recently
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was discovered (1997). Greatest numbers occur along stream strerches with exposed

limestone and abunduant snags {or basking. HIGH CONSERVATION CONCERN.

Escambia Map Turtle Graptemys emsti. Fairly common to commaon, but limited to
Escambia {Conecuh), Yellow, and Choctawharchee River drainages. Relatively
recently (1992) separated as species distinet from similar Alabama map rortde, G. pul-
chra. Oceurs both in main channels of larger streams and in smaller rributaries. MOD-

ERATE CONSERVATION CONCERN. (Fig. 107, p. 116)

Northern Map Turtle Grapiemys geographica. Uncommon to locally common in
Interior Plateau. Appalachian Platean, and Ridge and Valley. Absent from Coasral
Plain, but occurs in Tennessee River system as well as upper Mobile Bay drainage
(Black Warrior, Cahaba, and Coosa River systems). Inhabits rivers as well as smaller
creeks. Low Conservation Concern.

Black-knobhed Suwback Graptemys nigrinada ssp. Fairly common in Coastal Plain
reaches of Alabamu, Tombighee, Black Warrior, Cuhaba, Coosa, and Tallapoosa
Rivers, but nor as commaon as in past. Endemic to Alabama, except for a small portion
of distribution in Mississippi. Includes subspecies G. n. nigrinoda (northern black-
knobbed sawhack)} and G. n. delticola (sourhern black-knobbed sawback). MODER-
ATE CONSERVATION CONCERN.

Quachita Map Turtle Graptemys auachitensis. Fairly common in Tennessee River reser-
voirs of northern Alabama. A large tortle of low-gradient streams wnd impoundments.

Often seen hasking in farge numbers during spring. Lowest Conservation Concern.

Alabama Map Turtle Grapiemys pudchra. Fairly common throughout Mobile Bay
drainage. Mostly confined to Alabama, but ranges into Mississippi along Tombighee
River and into Georgia along Coosa River. Occurs both in main channels of larger

streams and smaller wributarics, Low Conservation Concern.

Mississippi - Diamondbuack Terrapin Malaclemys tervapin pileata. Rare and possibly
endangered in coastal marshes of Mobile and Buldwin Countices. Formerly much more
common, but declining due ro variety of factors, including hahitar degradarion and

mortality in crab traps. HIGHEST CONSERVATION CONCERN.

Alubama Red-bellicd Turtle Pseudemys alabamensis. Endangered. Restricred 1o extreme
tower portion of Mabile Bay drainage in Mobile and Baldwin Counties. Primarily a
freshwater species, bur may occur in moderately brackish water with abundant vegeta-
tion. Designated the official state reptile by the Alabama Legislature. Listed as
endungered by the U.S. Fish and Wildlife Service. HIGHEST CONSERVATION
CONCERN.
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River Cooter Pseudemys concinna concinna. Common and starewide in rivers, lukes,
and larger streams. Subspecific allocation of Alubama’s populations is problematic,

Lowest Conservarion Concern.

Florida Cooter Pseudemys concinna flovidana. Somewhat peripheral, and fairly common
in southern portion of Coasral Plain. Taxonomic stacos questionable; many authorities
comsider it a full species, P. flovidana. Qceurs in vegetared lakes and ponds, as well as
oxbows and vegetared margins of large sluggish streams. Lowest Conservation

Concemn.

Eastern Box Turtle Terapene carolina ssp. Common 1o locally uncommon or rare
starewitle. While they have declined over past two decades, box turtles still are fre-
quently encountered (especially after mins) in, or near. forested areas. Often seen on
roads. Includes subspecies T. ¢. carolina (castern box turtle) with influence of T, c.
major (Guli’ Coast box rurde) and T. ¢, oiunguis (three-toed hox turde). Low
Conservation Concern. (Fig. 108, p. 116)

Pond Slider Trachemys seripta ssp. Common statewide. Inhabits ponds, lakes, rivers,
crecks, and swamps. Shows high wlerance ro pollurion. Includes two inrergrading sub-
species, T s. scripta (yellow-bellied pond slider), T. 5. elegans (red-eared pund slider),
and possibly a third, T. 5. troostd (Cumberband pond slider). Lowest Conservation
Concern.

MUD AND MUSK TURTLES - FAMILY KINOSTERNIDAE

Eastern Mud Turide Kimosternon subrubrum ssp. Common statewide in virtually all
aquatic habitaes except free-flowing ereeks and rivers. Often wanders on land and is
lrequently seen crossing roads. Includes K. 5. subrubrion (eastern mud turele) and K. s.
hippocrepis  (Mississippi mud  turde), and intergrades berween the two. Lowest

C(',)I'X.\'L‘T\’il tion COHCC rn.

Ruzor-backed Musk Turde Stemotherus carinanes. Peripheral in Escatawpa River and its
eributaries in Mobile Counry. Possibly occurs in Red Creek in Washington Coumy.
Long known from Mississippi, it was first documented from Alabama in 1994. HIGH

CONSERVATION CONCERN.

Flatrened Musk Turtle Stemotherus depressis. Threatened. Restricted 1o upper Black
Warrior River Basin in Southwestern Appalachions. Occurs only in Alubama. A small
bottom-dwelling rurtle of rocky rivers and large creeks. Extirpated from many formerly
oceupied streams. Althoogh most habitae is degraded, a few sizeable populations
remain in certain free-flowing streams with good warer quality. Soine 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 Turile Sternatherus minor ssp. Common essendially statewide, except
for upper Black Warrior River system. A bottom-dwelling small rurtie of crecks and
rivers. Includes subspecies S, m. minor (loggerhead musk wurtle) and 8. m. pelifer

(stripe-necked musk wrtle) and interprades. Low Conservation Concern.

Stinkpot Stermotherus odorats. Common statewide in a variety of sluggish-warer envi-
ronments. More tolerant of habitat degradation than other members of its genus.
Lowest Conservation Concern.

TORTOISES - FAMILY TESTUDINIDAE

Gapher Torroise Gopherus polyphemus. Threarened. Greatly reduced from historic abun-
dances locally common in only a few protecred areas. A large burrowing 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 TRIONYCHIDAE

Florida Sofushell Apalone ferox. Peripheral. Known from only a few localities in south-
ern Baldwin County and extreme southern Coastal Pliin in the Yellow and
Choctawhatchee River systems. Inhabits sluggish streams, lakes, and ponds. MODER-

ATE CONSERVATION CONCERN.

Midland Smoorh Softshell Apalone mutica mutica. Common. Inhabits Tennessee

Valley creeks, rivers, and impoundments. Low Conservarion Concern.
Gulf Coast Smooth Softshell Apalone mutica caluaa. Common. Coastal Plain portions
of Mobile Bay drainage. Inhabits creeks, rivers, and impoundments in western portion

of Coastal Plain. Low Conservation Concern.

Eastern Spiny Softshell Apaliome spinifera aspera. Fairly common. Inhabits streams and
Py ¥

lakes of Tennessce River drainage. Low Conservation Concern. (Fig. 109, p. 116)

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

ARMADILLOS - FAMILY DASYPODIDAE

Nine-banded Armadillo Dasypus novemcinctus. Found. statewide and common in
woodlands, forest edges. savannas, and brushy areas. Breeding occurs in summer,
implimuation is delayed about 14 weeks, and four quadruplets are hom in late winter
or eurly spring after a gestation of 120 days. Diet consists primarily of insects, their lar-
vae, and invertebrates, but fruits, mushrooms, eges, and small verrebrates also con-
sumed. Lowest Conservation concern. (Fig. 153, p. 201)

RABBITS, HARES, AND PICAS
ORDER LAGOMORPHA
RABBITS AND HARES - FAMILY LEPORIDAE

Mursh Rabbit Sylvilagus palustris. Poorly known. Restricted to southernmost counties.
Primarily occurs in and around marshes and swamps. Sexually active vear-round,

tation period 30-37 days, several litters averaging three to five young bomn annually.
Feeds on variety of lowland plants, including cattails, rushes, and cane, and also-con-
sumes twigs and leaves of trees, shrubs, and woody vines. HIGH CONSERVATION
CONCERN.

Swamp Rabbit Sylvilagus aguaticus. Poorly known. Distributed statewide, except for
southern tier of counties along Florida Panhandle. Found in floodplain forests, wood-
ed botromlands, briar and honeysuckle parches, and cancbrakes. Produces up to eight
livters averaging three to six young annually. Dietincludes a variety of plant marerial,
such as grasses, sedges, shrubs, twigs, and bark. Low Conservation Concern.

Eastern. Cottontail Sylvilagus flovidanus. Common. and found  statewide, Primarily
aceurs in deciduous forests and forest edges, but also in grasslands. along fencerows,
and in urhan areas. Produces up to seven litters averaging three to five young annually;
gestation nbout 30 days. Forbs and grasses comprise most of diet in summer, butr con-
sumption of twigs and tree bark increases in winter. Lowest Conservation Concern.
(Fig. 154, p. 201)

Arpalachian Cotroniail Sylvilagis obsaris. Poorly known. Records only from north-
ern third of Alabama. Inhabits dense woadlands and mountinous arcas. Gestation 28
duysy average liver size is five with two ro-three young pradluced annually. Dier most-
ly grass and clover; other foods include herbaceous plants and shrubs, twigs, buds,
seeds, and fruit. HIGH CONSERVATION CONCERN. .

MamMALS 193

RODENTS
ORDER RODENTIA

SQUIRRELS - FAMILY SCIURIDAE

Eastern Chipmunk Tamias strians. Common. Found statewide, except for extreme
southwestern and southeastern regions, Oceupies wooded arcas with dense-canopy and
sparsely covered forest floor, open brushy habitats, rvines, deciduous growth along
streams, and urban areas. Gestainm 31-32 days; two litiees averaging four o five young
produced each year. Seeds, nury, insects, other invertebrares, and fungi are important
foods. Lowest Conservation Concern.

Waudehuck Marmota monax. Poorly knuwn. Distribution. includes northern two-
thirds of srate. QOccupies forest edges and open fields and pastures near brushy
fencerows or other cover Breeding occurs upon emergence from hibernation in spring.
Gestation 31-33 duys; one litter avernging four to five voung produced annually. Diet
includes varicus weedy plants, but clover and alfalfa favared. Fruits and agricultural
crops also consumed. Lowest Conservation Coneern. (Fig. 155, p. 201)

Gray Syuirrel Sciurus carolinensis. Common. Found statewide in hardwood forests,
mixed forests, and urban urens. An important game species, active throughout year.
Two litters of two to four young born annually, one in late winrer and anorher in sum-
wur; gestation about 44 days. Dietincludes seeds, fruits, flowers, leaves, bark, and some
insects, eggs, and young hirds. Lowest Conzervation Concern. (Fig. 156, p. 201)

Fox Squirrel Scivrus niger. Found stavewide, this large tree squirrel favors mature decid-
:¢ and in riparian woodlands.

uous and pine-oak woodlands, bur also occurs at forest edy

Two reproductive peaks occur in Eie winter and mid-lnie summer. Gestation about 435
days, with an dverage of three voung born. Diet is acorns, pine seeds, other nuts, and a
wide variety of plant and animal material, including {ruits, com, and other grains. Low
Conservation Concern. (Fig. 157, p. 201)

Southern Flying Squirrel Glancomys volans. Found statewide. Most common in
mature, broad-leaved forests, but also fuund in coniferous-deciduous woodlands, and
urban areas. Nocturnal existence belies its common oconrrence. Breeds in mid-sum-
mer to early winrer. Gestation about 40 days, with an average licter size of two to three.
Foods are nuis of deciduous trees. such as oaks and hickeries, but alsa consumes seeds,
fruits, buds, bark, fungi, insecis, cggs, and small vertebrates. Lowest Conservation
Concern. (Fig. 158, p. 201)

POCKET GOPHERS - FAMILY GEOMYIDAE

Southeastern Pocket Gopher Geomys powtis. Poorly known. Scemingly less common
now than previously; once aceupied southern half of Alabama. Usually occurs in dry,
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sandy soils, but may inhabit well-drained, gravellys upland sites. Peaks of reproductive
activity oceir February-March ond June-August. Females produce two liters.of about

s anmually. HIGH CONSERVATION CONCERN.

LW your

BEAVERS - FAMILY CASTORIDAE

Beaver Castor canadensis. Once extirpared, or neardy so, now common. Found
statewide in all habitats with open water, Considered a_pest in some areas, because of
fleoding caused b ennstruction of dans. In April-June., three 1o five young born afier
a gestarion of about 107 days. Sexual maturity reached ar two years. Diet includes

leaves, branches, and bark of mos: kinds of woody plants that grow near warer. Lowest
Congervation Concem. (Fig. 159, p. 202)

RATS AND MICE - FAMILY MURIDAE

Marsh Rice Rat Oryzomas palusiris. Common and found statewide in wet meadows and
dease vegeration near marshes, swamps, streams, ponds, and dirches. Probably breeds
ihroughour-year. Gestation 21-28 days, average lrer size four to five, and sexual mao-
tiry arrained av six 1o eight weeks. Diet includes seeds and green plants, bur ins
snmils, and other animal materials are consumed. Lowest Conservation concern.

Eastern Blarvest Mouse Reithrodonomys hunndis, Poorly known. Once common in old
ficlds conaining dense stands of weeds and grasses, hut may be declining in Alabama,
Bréeds throughour year, yestation 21-22 days. and litter of two to three. Seeds comprise
maosi of dict, but inseers nnd green vegetation alse eaten. MODERATE CONSERVA.-
TION CONCERN,

Oldfield Mouse Peromyscus polionotss. Poorly known, Primarily distributed in
sandy-soiled habizits in castern and southern Alabama, bue also accurs in west-centml
and northivestern parts of stue. Oceurs in fallow fields.with herbaceous vegeration, and
along roadsides in sgricultural arens. Breeds throughour yenr, Gestarion abour 22 dlays
with an average of four young born. Dier mostly consists of seeds.of grasses and herbs, hut
green planis and insears also consumed. MODERATE CONSERVATION CONCERN.
(Fig. 160, p. 202)

Alabaraa Beach Mouse P polionos ammobaies. Known only from constal dune areas of
Baldwin. County, Alabama. Distribution continues o shrink due to construction of
teach-front buildings and associated destruction of habitat, Monogamous, with strong
paitbonds; reproduction-peaks in late autumn and edirly winter. Gesration sbout 28 days;
fivter size varies from two to eight. Diet includes sea oms, bluescems; and o variety of
inseets: Listed as endangered by rthe U.S. Fish and Wildlife Service. HIGHEST
CONSERVATION CONCERN.,

Perdicdds Key Beach Mouse P polionows orissylapsis. Known only from Perdido Key,
Baldwin Counry, Alabama. Storms and habitae destruction have reduced distribugion
from entire length of Perdido Key 0 a few remnmanc and reintroduced populations.

s
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Although there are distiner morphologicnl and generic differences, ecoligy and repro-
duction similar to the Alabama heach mouse. Listed as’endangered by the U.S. Fish
and Wildlife Service. HIGHEST CONSERVATION CONCERN.

Cotton Mouse Peromyscus gossypinus. Common. Found. staewide in dense underbrush,
bottomland hardwood forests, and @ variety of other habwass, including old fields, upland
neept for summer, breads vear-round. Gestation about

forests, hanunocks, and swamps.
23 danvy; Htter size averages four This eipportunistic omnivore consumes insedts, spiders,
slugs, and snails, but also enrs seeds and fungi. Lovest Conservation concern.

White-foored Mouse Peromysers leucopus. Poordy known. Qeeurs in northern two-thirds
of state. Common in woodlands with, fallen logs, brush piles, and rocks, and in shrubs
along fencerows and streams, Breeds yearround, with seduced activity in summer.
Severl litters of theee w four prochiced annually; gestation 22-23 days, Females may he
ds, nuts, fruits, other plant mare-

pregnane ancd netating simulinesusty, Dietincludes se
rials, and small invertebrates. Lowesy Conservation concern.

Golden Mouse Qchratonys suielli. Common in a variety of habitus, including wood-
lands, Hoodplaing, borders of fields, and thickess bordering swamps and dense woads.,
Highly social; up to cight have been found in stime nest. Breeding occurs all vear.
Geswtion 23-3Q dayes licrer size usualle weoy 1o three. Seeds and invertebmtes form

majority of diet. Lowest Conservation concern.

Hispid Couen Rat Sigmadon hispidhis. Pound statewide, especially in grassy areas of fields
and along rundways, Popularions fluctuare greatly umong years, but usunlly shundant in
densely vegetated hahirts, Active day and night. Prolitic breeder; gestation about 27
days; one o 13 young per livrar; and young mature in about eight weeks. Primarily her-
bivorous, bur will consume invertebrates, small veriebrares, and bird cgus. Lowest
Conservation Concern. (Fig. 161, p. 202)

Enstern Woodrar Neowma flovidana. Poorly known. No-recent surveys; populations may
¢ River. Usually

be declining. Occupies woodland and brushy habieats south of Tenness
found associated with. rocky outcraps, but also in areas with dense vegeration. Mating
oceurs throughout year with an average of ove w three voung bor after a gestation of

bout 35 davs. MODERATE CONSERVATION CONCERN.

Allegheny Woodrr Neownii magister. Probably sestricied o region north of Tennessee
River: Possibly confined o arens with mcky owrcmps, crevices; caves, and houlder fields,
but dlso may occupy wodbinds and brushy arens. Breeds throughour year; lirter size of
twa o three: gestation about 33 days. Dhar consists of plant macerials. HIGH CON-

SERVATION CONCERN.

Prairic Vole Mivons achrognster. Poorly known. Qcecupies sreas with dense grsses, such
cles, and edges of fields in north-cenrral Alabama. Breeds throughout

as pastures, roads




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 TV A Regional Natural Heritage
Database Records of Observations)

(7 pages: Map and 6 database records)

Accessed July 2008
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TVA Regional Natural Heritage Database

Record of observation — Rafinesque's big-eared bat (Corynorhinus rafinesquii)
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- TVA Regional Natural Heritage Database

Record of observation — Rafinesque's big-eared bat (Corynorhinus rafinesquii)
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Record of observation — Rafinesque's big-eared bat (Corynorhinus rafinesquii)
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TVA Regional Natural Heritage Database

Record of observation — Rafinesque's big-eared bat (Corynorhinus rafinesquii)
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Location:  |1,912,355882 129,615.239 Feet
Field I\»‘alue
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TVA Regional Natural Heritage Database

Record of observation — Rafinesque's big-eared bat (Corynorhinus rafinesquii)
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TVA Regional Natural Heritage Database

Record of observation — Rafinesque's big-eared bat (Corynorhinus rafinesquii)

EO_B&TA WHITE (1959) REPORTED THE SPECIES AT THIS LOCALITY AND ALSO THAT THIS CAVE SUPPORTS A LARGE SUMMER COLONY OF MYOTIS GRISESCENS (TY*006) A COLONY OF MYOTIS SODALIS (Tv*020) DURING WINTER MONTHS




ATTACHMENT 4.3.1-1
TENNESSEE VALLEY AUTHORITY
ER FIGURE 4.3-1, HABITAT AFFECTED BY CONSTRUCTION
REVISION 1

Tennessee Valley Authority

ER Figure 4.3-1
Habitat Affected by Construction

(1 page)

Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 3, Environmental Report
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ATTACHMENT 4.3.2-1
TENNESSEE VALLEY AUTHORITY
ILLUSTRATION SHOWING THE BLN BARGE DOCK DREDGE AREA
JULY 2008

Tennessee Valley Authority

| Ilustration
TVA/BLN Units 3 & 4
Barge Dock Dredge Area

(1 page)

July 2008
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ATTACHMENT 5.3.1.2-1A
TENNESSEE VALLEY AUTHORITY
FINAL ENVIRONMENTAL IMPACT STATEMENT
TENNESSEE RIVER AND RESERVOIR SYSTEM OPERATION AND PLANNING REVIEW
TVA/TDG/EQS-91/1
DECEMBER 1990

Tennessee Valley Authority

Final Environmental Impact Statement

Tennessee River and Reservoir System
Operation and Planning Review

TVA/RDG/EQS-91/1
(2 pages: Cover page and page 125)

December 1990



Final Environmental Impact- Statement
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Operation and Planning Review
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December 1990
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' SECTION THREE: RECOMMENDED PLAN OF ACTION

éhégter 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 gquality and
protect aquatic life. :

The preferred release alternat1ve is to provide minimum flows affectxng all
-damg, plus increase dissolved oxygen in tailwaters to a level of 5 or.

6 milligrams per liter through aerstion of releases from 14 tributagx,dams and
two mainstream dams and state action to control upstream pollutlon
(alternat;ve 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 malnstream dams on water quality and
‘aquatic life. - :

~In support of the proposed release 1mprovements. the study further recommends
that TVA:

o work with the states to implement release improvements within a f;ve -year
perlod tailoring actions to the specific needs at each dam,

o focus its aeratibn research on autoventing turbinéwtechnalogy. and

o work with interested local areas to find ways to finance releases for
recreational floating. :

The preferred lake level'alternétive is to fill 10 Eflbutary lakes more

"aggressively and maxntaln recreatxonal pools levels unt11 August 1

-(alternative 1).

.. Implementation of thxs alternatlve wduld enhance recraatlon 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 BIS, TVA should commit to monitoring shoreline -development trends if
lake level improvements are made.
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ATTACHMENT 5.3.1.2-1B
TENNESSEE VALLEY AUTHORITY
FINAL PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT
RESERVOIR OPERATIONS STUDY
FEBRUARY 2004

Tennessee Valley Authority

Final Programmatic Environmental Impact
Statement, Reservoir Operations Study

(2 pages: Cover page and page 2-15)

February 2004
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2 The Water Control System

e 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.

Project 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.
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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
investigatibns 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 entréinment, but with
one exception, are less ﬁhan 5 percent for individual taxaland less than

3 percent for total fish and eggs. Annual estimates for individual taxa,’
total fish, and total eggs range from 0.0l 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.




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. Grdwth of Eurasian milfoillin 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 sampliﬁg_gear used in 1975 (1 m diameter push net) was
replacgd by a 0.5 m tow net. - This net was towed in an oblique path
to gain more representativé sampleslwith 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 reduce@

volumes of water filtered.




ANALYTICAL METHODS

Samples were individually preserved and tramsported to the laboratory
where contents were sorted, identified tolloﬁest possible taxon (Hogue,

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

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

' aéproach. Results of the hydrodynamic investigations show that the initial
assumption regarding recruitment of water to the intake 1is incorrect.

Water from Town Creek embayment flows primarily to the river channel rather than
through the backwater area. In addition,‘the'degign 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:
D
D Q,
T

where Qi ='plént intake flow (3.675 X 10° m3/day)
Q, = reservoir flow (m3/day)
fDi = density of larvae or eggs vﬁlnetable to the intake
D_ = mean density of larvae or eggs in the Bellefonte plant transect

E = entrainment

Reser%oir 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 (V150 cfs). Densities of larvae and eggs vulnerable

to the intake are assumed to be the wéighted mean densities of the strata
nearest the plant intake; day and nigﬁt 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 transeét profile into areas




sampled by each type of gear at each station. Weighted mean densities are
then calculated as E'(Ds Ws) where Dg = unweighted sample density and ws =

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 anq 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.




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
(Table 1). The smaller number of samples taken in 1976 was due to the
elimination of stationary nets and vertical nets, neigher 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.




SPECIES COMPOSITION AND RELATIVE ABUNDANCE

Twenty-nine taxa of larvae were identified from the 1975 saﬁples (Table 2).
Clupeids ﬁprobably 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 Ehe downstieam transect (TRM 369). Three other families each coﬁ-
tributed 2 percent or more of the catch at all transects: cyprinids, cat-

ostomids, and aciaenids (Aplodinotus).

In 1976, 38 t#xa were identified from the four transects sampled (Table 3).
As 1in 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 1ength—frequeﬁcy 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. Cgtostomids showed a reverse trend in 1975 but no trend (and only
about one-tenth the numbers) in 1976. Sclaenids 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.




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
;he 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.




TRANSPCORT 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-
volr discharges (flows) were higher in 1975 than in 1976 (¥igures 1 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 trénsported 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 peréént.

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 percent; for total eggs, weekly estimates range from 0.0l 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 0.0l 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 estiﬁates 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




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 0.1l4 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‘
entraiﬁméng 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 ri§er flow withdrawn by the intake). Figure 3
presents comparisons of bilotic 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 comservative, i.e., hydraulic
entrainment in most_éaées woﬁld overestimate biotic entrainment. The reasons
for this are not entirely known, but probably are associated with the non-
homogeneous distribution, Soth temporally #nd 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 assoclated 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 419 1.18 28 .68 36 .23

Polyodon spathula 13 .04 2 .01

Lepisosteus sp. 51 .14 5 .12

Clupeidae* 20,930 59.01 907 21,92 13,715 87.08

Alosa chrysochloris 179 .50 160 3.87 283 1.80

Dorosoma sp. 4,538 12,79 1,899 45,89 134 .85

D. petenense 15 .04 4 .10 1 .01

Hiodon tergisus .30 .08 5 .03

Cyprinidae* 1,341 3.78 228 5.51 263 1.67 .

Cyprinus carpio 353 1.00 20 .48 39 .25

Notemigonus chrysoleucas 1 %%

Catostomidae* 3,491  9.84 179 4.33 294 1.87
- - Minytrema melanops ' 2 .01

Ictalurus furcatus 11 .03 2 .05 1 .01

I. punctatus 132 .37 29 .70 9 .06

Pylodictus olivaris 1 .02

Gambusia affinis 2 .01

Morone sp. 218 .61 38 .92 52 .33

Centrarchidae* 18 .05 5 .03

Lepomis or Pomoxis 14 .04

Lepomis sp. 202 . .57 27 .65 399 2,53

L. macrochirus 18 .05

Micropterus sp. 5 .03

Pomoxis sp. 16 .05 4 .10 ~ 2 .01

Percidae* 1 11 .03

Unspecified darter 6 .02

Percina caprodes 632 1.78 39 .94 25 .16

Stizostedion sp. 1 *%

S. canadense ' 47 .13

Aplodinotus grunniens 2,777 7.83 568 13.73 477 3.03




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 (2) of fish larvae collected from four transects of Guntersville
' Reservoir, Alabama, 1976, Taxonomy follows Hogue et al. (1977).
‘Transect ‘
TRM 392 TRM 393 " TRM 385 - TRM_369°
Taxon . N, o NXN ..... Z N %

Unidentified fish 267 .22 16 12 10 .06 18 .04
Polyodon spathula S 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 N X 44 .25 2 *%
Hiodon tergisus ‘ 3 *k 4 - .02 1, k%
Cyprinidae¥* 1 . 999 .84 267 1.99 185 1.04 620 1.33
Pimephales group 2 . 4 *k 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 *k 1 .01 4 .02 19 . 04
Notropis sp. 4 *% \ o 1 .01 4 .01
N. atherinoides 10 .01 2 .07 56 .12
N. volucellus 18 .02 9 .05
Catostomidae* 3 285 .24 1 01 94 .53 23 .05
Ictiobus-Carpiodes group v 6 .01

" Minytrema melanops 2 Ak
Ictaluridae* 1 %k
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 k%

Morone (not sax.)% 3,745 3.13 3 .02 333 1.88 240 .51
Centrarchidae* 1 *%k , J . .04 1 %%
Lepomis or Pomoxis 46 .04 1 .01 .




Table 3. Number and.relative abundance (%) of fish larvae collected from four transects of Guntersville
Reservoir, Alabama, 1976. Taxonomy follows Hogue et al. (1977).

s - Teapsect
- TRM39Z —  — TRM 393 o 385 —TRM 36%
Taxon T D S N TR ... .. % . . .. N
Lepomis sp. 350 .29 1,390 10.34 23 .13 377. .81
L. macrochirus 3 *% 1 *%
L. microlophus 5 1 k. : ' , ,
Micropterus (not dol.) 4 %k 7 =+ .05 1 *%
Pomoxis sp. 138 12 3 .02 14 .08 13 .03
P. annularis ' 3 *%
Percidae¥® 6 -3 ki 1 *%
Unspecified- darter 718 .60 20 .15 52 .29 19 X .04
Stizostedion. sp. 69 .06 4 .02 2 %%
Aplodinotus grunniens 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. Probably including the genera Pimephales and Hybopsis; see Hogue et al. (1977).
2. Probably includes species of the Notropis complex; see Hogue et al. (1977).
3. Probably including the genera Ictiobus and Carpiodes; see Hogue et al. (1977).
4., Morone, but not M. saxatilis.
5. Micropterus, but not M. dolomieui.
6. 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.

Sample Period (see Table 1)

Taxon 1 2 3 4 5 6 7 8 9 10
Unidentified fish N - - 1.16 E2 5.54 E4 1.38 E3 1.49 E3 1.01 E2 1.88 E2 3.28 E3 9.89 El1
z - - 0.07 1.35 0.66 0.36 0.20 0.14 0.30 0.50
Clupeidae N - 1.05 E2 - - - 7.93 E4 3.85 E4 1.25 E5 2.98 E5 7.79 E5
5 - 0.24 - - - 0.61 0.45 0.31 1.35 2.79
Cyprinidae N - - - - - - . 6.07 E2 5.01 E2 6.42 E3 1.18 E3
r - - - - - - 0.32 0.07 0.45 0.33
Catostomidae - N - 4.22 E2 3.37 E3 1.42 E5 6.92 E3 2.30 E3 2.32 E3 6.20 E3 2.96 E3 -
AR 0.22 0.16 0.27 0.35 0.57 0.47 0.98 0.29 -
Ictaluridae N - - - - - - - - - -
z - - - - - - - - - -
Percichthyidae N - - - - 1.98 E3 4.66 E3 4.05 E2 6.26 E2 1.98 E2 -
L - - - - 0.57 0.96 0.13 0.14 0.09 -
Centrarchidae N - - - - - 1.01 E2 1.72 E3 1.25 E2 - 1.96 E2
' r - - - - - 3.29 1.48 0.08 - 0.31
Percidae N 7.52 E2 6.33 E2 2.28E4 5.62 E4 2.08 E3 1.86 E4 2,12 E3 2.97 E3 6.91 E2 9.8 El
o zZ 0.47 0.10 1.09 1.14 0.85 4.14 0.58 0.15 0.06 0.03
Sciaenidae N - - - - - - - 1.25 E2 1.99 E3 2.93 E2
z - - - - - - - 0.01 0.27 0.05
TOTAL FISH N 7.52 E2 1.16 E3 2.63 E4 2.54 E5 1.24 E4 1.06 E5 4,58 E4 1.36 E5 3.14 E5 7.85 ES
% 0.47 0.14 0.60 0.41 0.43 0.71 0.46 0.30 1.11 2.57
Unidentified eggs N - - 1.16 E2 - 1.48 B4 - - - 1.98 E2 9.8 El
r - - 0.54 - 0.33 - - - 0.01 0.53
Sciaenid eggs N - - - - - 3.95E4 1.32 E3 9.46 E4 1.29 E4 2.27 E4
%= - - - - 1.57 0.03 0.38 0.05 0.05
TOTAL EGGS N - - 1.16 E2 - 1.48 E4 3.95 E4 1.32 E3 9.46 E4 1.31 E4 2.28 E4
%

- - 0.35 - 0.33 1.42 0.01 0.34 0.04 0.07




Table 4. Estimated entrainment of fish larvae and eggs for each sampling period, Bellefonte Nuclear Plamt, Guntersville
_ Reservoir, Alabama, 1975. N = estimated number entrained; 7 = estimated percent of transported taxon entrained.
No samples were taken 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 - -

%z 0.18 - _ - - - - 2.15
Clupeidae N 7.14 E5 4.22 E5 - 2.20 E5 4.25E5 4.70E4 6.85 E3 2.20 B4 4.34 E2

%2 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 - - - - - - - - -

y - - - - - - - - -
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

%z 0.51 0.37 - 0.90 ~  1.79 0.01 0.24 0.77 2.13
Percidae N - 9.5 E1 - - - - - - -

% - 0.41 - - - - - - -
Sciaenidae N 1.57 E3 7.99 E4 - 1.30B5 3.38 E4 4.46 E4 9.00E4 7.65E4 1.73 E3

% 0.05 1.46 - 17 0.50 0.65 1.35 2.37 0.18

TOTAL FISH N 7.17 E5 5.21 E5 - .10 E5 5.15E5 9.60E4 9.97 E4 9.92 E4 9.22 E3

Z 2.31 1.70 - 2.61 2.61 0.69 1.21 2.22 0.48
Unidentified eggs N - - - - - - 1.14 E2 - -

z - - - - - - 2.14 - -
Scilaenid eggs N 6.70 E4 3.33 ES - 3,06 E5 1.00 E4 2.13 ES 2.10 E4 1.87 E4 4.08 E4

% 0.08 0.12 - 0.16 0.05 0.29 0.05 0.1 0.22

TOTAL EGGS N 6.70 E4 3.33 ES - . 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, Bellefonte Nuclear Plant,
Guntersville Reservoir, Alabama, 1976. N = estimated number entrained; % = estimated percent of transported
taxon entrained.

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

i - - 0.17 1.44 0.48 - 1.24 8.66 1.87

Clupeidae N - - 1.63 E3 2.57 E5 5.95E5 8.70E5 1.24 86 8.89 E4 3.62 E5

z - - 0.01 0.15 0.66 1.11 1.14 0.47 0.33
Cyprinidae N - - 1.09 E3 - 7.06 E3 1.49 E4 2.13 E3 1.01L E3 1.46 E3
. 2 - - 0.83 - 0.55 1.37 0.74 1.52 0.18

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

r - - 0.19 - - - - - -

Ictaluridae N - - - - - - - - -

z - - - - — - - - -

Percichthyidae N 1.60 E3 3.94 E3 2.72 E3 1.49E4 4.35E4 8.44 E4 S.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

A - - - - ©0.47 0.62 0.93 1.30 0.56 -

Percidae N 3.18E3 3.36E3 5.99E3 1.49 E3 2.60E3 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 - - - - - 3.08E3 1.06 E3 1.02 E3 1.52 E3
i - - - - - 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 ES 9.83 E5  1.30 E6 1.42 E5 3.79 E5
%z 0.06 0.06 0.05 0.15 0.65 1.07 1.12 0.70 0.32

Unidentified eggs N - 1.47 E3 3.20E4 1.07 E4 1.28E5 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 B4 1.97 E4 1.28 E5 1.83 E5 1.71 E5
L - - - - 0.30 0.43 0.35 0.29 0.39

TOTAL FISH N - 1.47 E3 3.20E4 1.07 E4 1.68 E5 2.77 E4 4.30E5 1.83 E5 1.93 E5
Z - 0.26 0.53 0.43 0.27 0.54 0.57 0.29 0.35




Table 5. Estimated entraiﬁment of fish larvae and eggs for each sampling period, Bellefonte Nuclear Plant,
Guntersville Reservoir, Alabama, 1976. N = estimated number entrained; 7 = estimated percent of transported
taxon entrained. (Continued)

~ Sample Period

Taxon » 10 11 12 13 14 15 . 16 17 18
Unidentified fish N = - - - - - 5.17 E2 - 1.09 E3 1.09 E3
2 - - - - - - 0.75 0.64
Clupeidae N 2.30E6 1.66E5 8.09E5 8.22E5 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 4.98E3 3.11 E3 2.08 E3 8.31 E3 5.32 E2 1.03 E3 2.23 E3 1.36 E4 3.65 Eb
Z 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
Z 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 1.05E3 - - - - - -
Z 1.65 0.48 .53 - - - - - -
Centrarchidae N 8.19E3 1.39E4 1.5 E3 - 7.26 E3 - 9.53 E3 1.09E3 2.18 E3
% 2.86 0.63 0.98 - 0.69 - 0.33 0.34 0.29
Percidae N - - - - 5.17 E2 - - - ~
i - - ~ - 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
%Z 0.59 0.13 0.17 0.33 0.22 0.12 0.25 0.39 0.60
TOTAL FISH N 2.34E6 1.90E5 8.19E5 8.67 E5 1.14E6 1.94E5 3.83 E5 1.76 E5 3.14 ES5
%2 1.49 0.14 0.42 0.28 0.29 0.29 0.43 0.54 0.51
Unidentified eggs N - - - - - - - - -
Sciaenid eggs N 1.45E6 1.71 E6 4.66E5 1.70E6 1.93 E5 1.59E5 7.97 E4 1.32 E6 3.05 E5
%z 0.92 0.35 0.24 0.20 0.22 0.05 0.05 0.33 -
TOTAL EGGS N 1.45E6 1.71 E6 4.66E5 1.70E6 1.93 E5 1.59E5 7.97 E4 1.32 E6 3.05 ES
Z  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 Nunber
Taxon Transported Entrained Percent
Unidentified fish 4.745 ET* .~ 4.640 ES 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 Eb6 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 ES | 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
7

*E = exponent;_i.e.,.E7 = 10

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




. 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 10°

m3/day.
Number ' Number

Taxon Transported Entrained Percent
Unidentified fish 3.597 E7 3.332 E5 0.93

Polyodont idaek* : 3.671 E5 0 -
Clupeidae ' © 1.535 E10 7.318 E7 - 0.48

‘Hiodontidae** ‘ 1.920 E6 0 , -
Cyprinidae 1.968 E8  6.480 ES 033
Catostomidae 4.620 E7  9.850 ES 2,13
Ictaluridae 1.853 E7 1.013 ESHI | 0.55
Percichthyidae 3.966 E8 1.688 Eb6 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 F¥FISH .1.722 E10 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 E10 . 6.517 E7 0.25
TOTAL EGGS 2.702 E10 - 6.983 E7 0.26

*E = ekponent; i.e., E7 = 107

**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.




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.

PROCEbURES:
A. Samgl#ng

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 TRMv392.

3. Horizontal surface samples will be taken at six locations in the
transeﬁt; 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 be taken on each
shoreline. |

6. The backwater area will be sampled by moving 10-min pumped samp1e§
as follows:

a. Three transects in the proposed intake cove (one on each side,
one in the center).
b. Two sfations in the backwater area above the intake cove; each

station will consist of three parallel transects.




Biweekly samples will be taken in two transects (TRM's 385 and
369) to provide comparative data on concentration and species
éomposition. Five horizontal samples and five vertical net
samples will be taken at each transect. Pumped samples will.be
tgken in shallow shoreline areas. |

Changes in sampling design, if dictated by reservoir conditions
or construction activities, will be noted in addenda to these

procedures.

Analysis of Samples

1.

5.

All samples and associated collection data will be transported to
the FWRB larval fish laboratory, Muscle Shoals, Alabama.
Larval fish will be removed from preserved samples, ideﬁtified to
the lowest possible taxon and enumerated.
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.
Data analyses will include:
a. Spécies 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.
An annual report, summarizing the above, will be prepared after all
samﬁles have been analyzed and included in the data base. Copies
of the report will be transmitted to (1) tbe Bellefonte project

ﬁanager; (2) office of Power; and (3) FF&WD files.




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/1000 m>) of taxa of fish larvae

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

Each plot represents the density of one taxon as obtained by one
type of sampling gear, as identified in the plét legend. The

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

Transects:
BCKWTR = TRM 393-The blackwater 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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LODGIBASE-10) DENSETIES (#/1000-K3) OF LARVAL FISH AND EGCS AT THREE ' 9:43 RORBAY, APRIL 11, 1977 n

y TRANSECTS AT BELLEFDRTE NUCLEAR SITE 1975
GEAR=FISH PUMNP 360GCPR .TOMN TAXON=UNIDERTIFIED FISH

y PLOTY OF PERIOD®*MURPHY LEGEND: SYMBUL USED 1S CNARACTER M

PLOT OF PERIODSCORER LECEND: SYMBCGL USEC 1S CHARACTER C
PLOT OF PERIODOPLAMT LEGEND: SYNBCL USED 1S CHARACTER P
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LOGEBASE-10) DENSITIES (#/16C0-N3) OF LARVAL FISH AND EGCS AT THREE 9343 RONDAY, APRIL 11, 1977 41
v TRANSECTS AT BELLEFURYE NUCLEAR SITE 19215 :
GCEAR=1/2K CON. STAT. NET 79PN TAXON=UNIDERTIFIED FiSH EGGS
3 PLOY OF PERIODDSMURPHY LEGERC: SYRBDCL USED 1S CHARACTER M
" PLOY OF PER1DD®CUMER LEGERD: SYRBOL USED 1S CHARACYER (
PLOTY OF PERIQDSPLARY LECENE: SYRBCL USED 1S CHARACTER P
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LOGIBASE-10) DENSITIES (#710C0-03) OF LARVAL FISH ARD EGES AT THREE 9343 NONDAY, APRIL 11, 19177 29
Yy TRANSECTS AT BELLEFORTE NUCLEAR SITE 1975
GEAR=1/2M C(ON. STAT., KET .79mM TAXON=CLUPELID EGGS
y PLOT OF PERICDSHMURFYY LEGENC: SYMBCL USEL 1S CHARACTER R
PLOT OF PERIODSCOMER LEGENC: SYMBCL USED 15 CHARACTER C
PLOT OF PERICO*PLANY LEGERD: SYMBCL USED 1S CHARACTER P
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LOGI(BASE-10) DENSITIES (#71CC0-N3) OF LARYAL FISH AND EGGS AT THREE 9243 ROROAY, APRIL 1}, 1977 3 .
v TRANSECTS AT BELLEFORTE KUCLEAR SITE 1975 .
' GEAR=1/2M CON. STAT. NET .79MM TAXON=SCIAENID EGCS
PLOY OF PERICOSHMURFEY LEGENC: SYMBCL USED 35S CHARACTER R
PLOT OF PERICDOCCHER LEGENRD: SYMBOL USED IS CHARACTER ¢
PLOY DF PERIOD*PLANT LECEND: SYRBOL USED 1S CHARACTER P
v PLOY OF PERIDD*BKETR LEGEND: A = 1 0UBS o B = 2 0OBS , ETC
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LOGEBASE-10) DENSITIES (8/10C0-N3) CF LARVAL FISH AND EGCS AT THREE 9:43 NORDAY, APRIL 11, 1971 27
TRANSECTS AT BELLEFORTE NUCLEAR SITE 1975
CEAR=1/2H CON. STAT. NET .79mNM TAXON=CATOSTOMIDAE
PLOY OF PERICDOMURPEY LEGENL: SYRNBCL USED 1S CHARACTER 0
PLOY OF PERJOD3CONER LECERC: SYNBCL USEL 1S CHARACTER €
PLOY OF PERIOD®PLAKT LEGEND: SYNBOL USED 1S CHARACTER P
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LOGEBASE-10) DENSITIES (#710C0-N3) OF LARVAL FISH AND ECCS AT THMREE ’ 943 RONDAY, APRIL 11, 1977 30
y TRAMSECTYS AT BELLEFONTE NUCLEAR SITE 1915
GEAR=1/2K CON. STAT. NET .790M TAXON=CLUPEICAE
v PLOT OF PERIODSHMURPHY LEGENL S SYRBCL USED )S CHARACTER B
PLOT OF PERIODSCONMER LEGEND: SYNBOL USED 1S CHARACTER ¢
PLOY OF PERICOsPLAMY LEGENC: SYRBCL USED 1S CHARACIER P
) PLOT OF PERIDOSBKUWIR LEGENL: & = l.ﬂIS + 8 = 2 0BS , ETC
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. LOGIBASE-10) DENSITIES (#/710C0-N3) OF LARVAL FISH AND EGGS AV THREE 9343 RONDAY, APRIL 11, 1977 31
Y TRANSECTS AT BELLEFONTE NUCLEAR SITE 1975 )
GEAR=1/2M (ON. STAT. NET .79%9MM TAXON=CYPRINIDAE
PLDY DF PERICOSMURFFY LEGENC S SYMNBCL USEC 1S CHARACTER W
PLOT OF PERIGOD*CCRMER LEGEND: SYMBOL USED 1S CHARACTER (€
PLOT OF PERICDSPLANT LEGEKD: SYNBOL USED 1S CHARACTER P
) PLOT OF PERIOD*BKNIR LEGEND: A = 1 0BS , B = 2 OBS , ETC
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LOGIBASE-10) DENSBVYIES (#710C0-R3) OF LARVAL FISH ABD EGCS AT THREE

9343 RONDAY, APRIL 11, 1977 33

TRANSECTS AT SELLEFONTE NUCLEAR SITE 19715

GEAR=1/2M CON. STAY. NET .29KM

PLOT OF PERIODSAURFLY
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. PLOT DF PER1ODeBKNTR

MURPHY

1 2 2

cmmfrecscfeccnadrocenfracanfocen >

TAXON=ICTALURIDAE

LEGENL: SYNBLL USEC 1S CHARACTER M
LEGEND: SYNBEL USED 1S CHARACYER C
LEGEND: SYNBCL USED 1S CHARACTER P
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" LOGUBASE-10) DENSITIES (#/1CCC-n3) CF LARVAL FISH ARD EGES AT THREE . 9343 RONDA VW, APRIL 11, 1977 s
Y TRANSECTYS AT BELLEFONTE NUCLEAR SITE 19715
B CEAR=1/2n CON. STAT. NET .T9ER TAXOK*PERCICRIHYIDAE
y PLOY OF PERICDORURPHY LEGEND: SYNBOL USED 1S C(MARACTIER W
’ PLOY OF PERIDDOCUNER LECEND: SYNBEL USEC 1S CHARACTER ¢
PLOT OF PERIDD®PLANTY LEGENC: SYNBOL USED 1S CHARACTER P
h) PLOT OF PERIOD®BKVWIR LEGENDO: A = 1 0BS , 8 = 2 UBS , ETC
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"LOG(BASE-10) DENSITIES 1871000-K3) OF LARVAL FISH AND EGGS AT THREE ) . : . 9343 ROWDAY, APRIL 11, 1977 36
TRANSECTS AT BELLEFORTVE RULLEAR SITE 1915
.GEAR=1/2R8 CON. STAT. RET 798N TAXODE =P ERCIOAE
PLOT OF PERICDOMURPHY LEGENC: SYREOL USED 1S CHARACTER M
PLOT OF PERIDD*CORER LEGENL : SYRBCL USED IS CHARARCIER C
PLOT OF PERIODSPLAMT LEGERT: SYNBCL USED 1S CHARACTER P
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LOGIBASE-10) DEMNSITIES (8730C0-n2) OF LARVAL FISH ARD EGCS AT THREE ) 9243 NONDAY, APRIL 11, 1977 37

3 TRANSECTS AT BELLEFDNTE WMUCLEAR SITE 1975
GEAR=1/2M (ON. STAT. NET .79MR TAXOK=POLYUDONTIDAE

Y PLOY OF PERIOCDSHRURPHY LEGEND: SYNMBUGL USED 1S CHMARACTER N

PLOT OF PERICDSCONER LEGERL: SYRBCL USED 1S CHARACTER ¢
PLOY OF PERICOSPLARY LEGERD: SYNBOL USEDR 1S CHARACTER ?
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RURPHY §
B 1
L]
}
b} 5+
i
|
) ]
1
I
) I
i
H @
) I
]
]
) ]
]
1
]
) 3 e
|
) ]
]
]
) ]
! P
2
) 1
: [ 4
1
) ]
|
L)
) ]
1
o |
) [
:
) '
]
1
) 0+ )
R R D Y s . R e DY) D et b . . > . . + - fmom
) ) | 2 3 4 5 [ 7 ] 9 10 11 12 13 14 15 16 1?7 18 1 20 3
PERIOD
)




LOGIBASE-10) DENSIVIES (#/10CC-N3) UF LARVAL FISH AND EGCS AT THREE
TRANSECTYS AT SELLEFONTE RUCLEAR SITE 1915 .
GEAR=1/2M CON. STAT. NET 798N  TAXON=SCIAENIDAE

PLOY OF PERIDDSRURPHY LEGENC: SYNBOL USED 35S CHARACTER M

PLOT OF PERIDD*COMER LEGEND: SYNBOL USED IS CHARACTER C
PLOT OF PERIOD*PLANT LEGEND: SYNBOL USED IS CHARACTER P
PLOT OF PERIOD®BRNTR LEGCEND: A ~ 1 CBS o, B = 2 0BS , ETC
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LOG(BASE-10) DENSITIES (#/10C0-N3) OF LARVAL FISH ABD ECGCS AT THREE 9243 RORDAY, APRIL 11, 1977 40
) TRANSECTS AT BELLEFORTE NUCLEAR SITE 1975
7 GEAR=1/2NM CON. STAT. NET 79NN TAXDN=UNIDERTIFIED FISH
3 PLDY OF PERIODOMURPHY LEGEND: SYNBOL USED 1S CHARACTER M
- PLOTY OF PERIODOCUNER LEGEND: SYMBOL USED IS CHARACTER C
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LOG(BASE-10) DENSITIES (#/10C0-R3) OF LARVAL FISH AND EGCS AT THREE

TRANSECTS AT BDELLEFORTE NUCLEAR SITE 1975
GEAR=1.37M 50 VERT. NET .79wp TAXCR=UKIDERTIFIED FISh EGCS

PLOT OF PERIOGD®*RURPHY LEGCEND: SYNBOL USED IS CHARACTER N

9343 RORDAY, APRIL 11, 1977 26
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PLOT OF PERIODOBKUWIR LEGEND: A = 1 CBS , 8 = 2 OBS , ETC
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LOGIBASE-10) DEISl'ifS (8#710C0~R3) OF LARVAL FISH AND EGES AT THREE 93_53 l_n.Dl'. APRIL 11, 1977 15
) TVTRANSECTS AT BELLEFONTE NUCLEAR SITE 1915
GEAR=1.37M SQ VERV. RET .79  TAXOW=CLUPEID EGGS
y PLOT OF PERIODSHURPHY LEGEND: SYMBOL USED 1S CMARACTER R
PLOT OF PERIDDSCOMER LEGENC: SYNBCL USED IS CHARACTER C
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LOG(BASE-10) DENSITIES (IIIGCO-IBI oF lllill FISH ARD EGCS AT THREE ) 9343 NONDAY, APRIL 11, 1977 23
) TRANSECTS AT BELLEFONTE NUCLEAR SITE 1915 :
’ GEAR=1.37R S5Q VERT. NET .79MM TAXON=SCIAENID EGGS

) PLOT OF PERICD*MURFEY LECEND: SYRBCL USED 1S CHARACTER N

PLOT OF PERICD*CORER LEGEND: SYNBCL USED IS CHARACTER ¢
' PLOT OF PERIODePLANT LEGEND: SYNBOL USED IS CHARACTER P
y PLDT OF PERIODSBKMTR LEGEND: & = 1 0B , 8 = 2 0BS , ETC
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LOGIBASE-103 DENSITIES (#/10C0-N3) OF LARVAL FISH AND EGGS AT THREE . 9:43 RONDAY, APRIL 11, 1977 13
TRANSECTS AT BELLEFORTE NUCLEAR SITE 1975 V o
GEAR=1.37HM SQ VERY. NET .79MM TAXON=CATOSTONIDAE

PLOT OF PERICO®MURPHY LEGEND: SYMBCL USED IS CHARACTER n

PLOT OF PERIODSCONER LEGEND: SYMBOL USED 1S CHARACTER (.
PLOT OF PERIODSPLANT LECEND: SYMBOL USED IS CHARACTER P
PLOYT OF PERIOCDeBERNIR LECERD: A = 1 CBS , B = 2 OBS ,» ETC
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LOGLBASE=10) DENSITIES (#/20CO-#3} OF LARVAL FISH AND EGGS AT THREE 9:43 RORDAY, APRIL 11, 1977 14
'y TRANSECTS AT BELLEFONTE NUCLEAR SIVE 1935 ’ .
GEAR=1.37K% SO VERT. NET .79MR TAXON=CENTRARCHIDAE
y PLOT OF PER1CD*MURPHY LEGEND: SYNBCL USED 1S CHARACTER N
" PLOY OF PERIOD®CONER LEGEND: SYMBOL USED 3S CHARACTER C
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LOGIBASE~10) DENSITIES (#/1000-N3) CF LARVAL FISN ARD EGGS AT THREE _ 9243 RONDAY, APRIL 11, 1977 16
y TRANSECTS AT BELLEFONTE NUCLEAR SITE 1915
GEAR=1.37M SC VERT. NET .79MN  TAXON=CLUPEIDAE
3y PLOY OF PERIDDSMURPHY LEGEND: SYNBOL USED 1S CHARACTER M
PLOY OF PERIODSCOMER LEGEND: SYMBCOL USED 3S CHARACTER €
PLOY OF PERICD®PLAKT LEGENC: SYNBOL USED 1S CHARACTER P
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LOC(BASE~10) DENSITIES (#/3000-M3) OF LARVAL FISH ARD EG6S AT THREE 9343 RONDAY, APlil 11 1977 1

Y TRANSECTS AV BELLEFDUWTE NUCLEAR SITE 1915
' GEAR=1.37M SO VERT. RET .79hR TAXON=CYPRINIDAE

) PLOY OF PERIODSHURPHY LEGENDS SYMBOL USEC 1S CHMARACTER R

PLOT OF PERIDDSCOMER LEGEND S SYMBGL USED 1S CHARACTER €
PLOY OF PERIDD®PLART LEGENLC: SYNBCL USED 1S CHARACTER P
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LOGIBASE-10) DENSIYIES (#/10C0-M3) OF LARVAL FISH AND EGES AY THREE 9343 RONDAY, APRIL 11, 1977 21
TRANSECTS AT BELLEFORTE NUCLEAR SITE 19315
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LOG(BASE-10) DENSITIES (8/1000-0n3) UF LARVAL FISH AND EGCS AT THREE . 9343 RONDAY, APRIL 11. 1977 24
TRANSECTS AT BELLEFDNTE NUCLEAR SITE 1975
GEAR=1.37M SC VERT. NET .79MP - TAXOK=SCIAENIDAE

PLOT OF PER IOD*HURPHY LECEND: SYMBOL USED 1S CHARACTER M
PLOT OF PERICDSCORER LEGERLC: SYNOGL USED 1S CHARACTER €
PLOT OF PERICDSPLART LECEND: SYNBCL USED 1S CHARACTER P
PLOT OF PERJCD*BKNIR LEGEND: A = 1 (BS , B = 2 OBS , ETC

MURPHY |
{
1
L}
R 2
i
|
!
|
{
1
i
*
|
L}
}
|
i
I
L] .
R J .
i P
' .
L
|
1
2]
i
*
1
I
I
|
1
]
L
R 4
I
1
1
|
1
i
i
*

|‘-----.-----'-—---‘-----‘-----.-----..----‘-—---‘---—.’-----.‘----'-----..-o-..-----.-----'--d-.‘----..--;....----.—--o-‘--—

1 2 3 4 5 . 7 ] 9 30 1112 13 14 15 16 17 ¥ 19 20 21
PERLDD



) ‘ ' ’
b}
LOG(BASE~10) DENSITIES (#/1000-N3) OF LARVAL FISH AND EGES AT WHREE : 9:43 MONDAY, APRIL 11, 1977 25
3 TRAMSECTS AT BELLEFONTE NUCLEAR SITE 1975
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LOGIBASE-10) DENSITIES (#/10C0-N3) OF LARVAL FISH ARD EGGS AT THREE : 9243 NMONDAY, APRIL 11, 1977 57
TRANSECTS AT BELLEFONTE NUCLEAR SITE 197S
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y  PLOT OF PERIODSRURPHY LEGEND: SYRBOL USED 1S CHARACTER M
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PERICOO®NURPHY LEGEND: SYMBOL USEC IS CHARACTER M
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]

]

L

B |

L

[}

1
.

[}

L}

|

] p
1 .

{ P L]

] P P

° [ 4 "

I P 4
] P

] C C
1 N

L} .

] - €

!
.

i

t 14 P ¢ C

]

1

]

|

1

.

[ T L S P s LEL T E Y Pt S e e L R et D
3 2 3 4 5 [ ] 7 8 s 10 311 12 13 14 15 16

PERIOD

9343 NANDAY, APRIL 11, 1977 56

L]
N
4
<
4
P
C
. . . .
17 18 19 20

cogmen

23



v i [ [l v . T
N ‘) ) .
)
LOG(BASE-10) DENSITIES (#/1000-R3) CF LARVAL FISH AND EGGS AT THREE 9343 WONDAY, APRIL 11, 1977 S8
-y TVRANSECTS AT BELLEFOKTE NUCLEAR SITE 1975
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LOGIBASE-10) DENSITVIES (#/10C0-K3) CF LARVAL FISH AND EGGS AT THREE 9:43 RORDAY, APRILL 1), 1977 60
"y TRANSECTS AV.BELLEFONTE NUCLEAR SITE 1975

CONICAL PUSH NET .J9MM  TAXOM=CYPRINIDAE
PERIODSMURPRY  LEGENDZ SYNBGL USED 1S CHMARACTER M
PERIODSCONESR LEGENC: SYMBCL USED 1S CHARACTER C
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LOG(BASE-10} DENSITIES (#/1000-13) OF LARVAL FESH AWND EGGS AT THREE 9343 NONDAY, APRIL lls_l917 61
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PERLOD*CORER LEGEND: SYMBOL USEC 1S CHARACTER C
PERICD*PLAMT LEGENC: SYMBEL USED IS CHARACTER P
PERIODSBKUTR LEGEND: A = 1 CBS , 8 = 2 0OBS , ETC
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LOGUDASE-10) DENSITIES (#/1CCC-M3} CF LARVAL FISH ARL EGGS AT THREE ) . 9343 RONDAY, APRIL 11, 1977 62
'y TRANSECTYS AT BELLEFONTE NUCLEAR SITE 1915 :
" GEAR=1IM CONICAL PUSH NET .79MM TAXON=TCTALURIDAE

y PLOT OF PERICOSKURFFY LEGENC > SYMBOL USEL 1S CHARACTER N
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LOG(BASE-10} DENSITIES (#/10CC-M3) OF LARVAL FISH AMD EGGS AT THREE . 9343 NDNDAY, APRIL 13, 1977 70

TRANSECTS AT BELLEFORTIE NUCLEAR SITE 1915
GEAR=1M CONICAL PUSH KET .79MH TAXOK=UNIDENTIFIED FISH

PLOT OF PERIOODOSMURPHY LEGEND: SYMBOL USED IS CHARACTER M

PLOY OF PERJODICOMER LEGENC: SYMBCL USEC 1S CHARARCTER €
PLOY OF PERIDD®PLANTY LEGEND: SYRBOL USED 1S CHARACTER P
PLOT DF PERIODOBKWIR LEGENE: A = )} C€BS , B = 2 OBS , EIC
MURPHY |
|
I
I
5 4
H
I
f
I
]
1
{
4 ¢
i
]
|
L
|
i
[}
3 ¢
]
i
I [
]
] P [
i [ 4
|
2+ P
I ¢
1 ] ]
[} P
] [ [ 4
| L] P 4 :
l "
! C
1 e " L] ¢ ‘
]
) P P M [
! "
t
|
}
1
0+ .
|¢r-cmctenca $ecomefeccccfamrredrmercfomnccfecrcrfor—rndecreodeccang bo————9 . * e L R g Bt S
1 2 3 4 s ) 7 ] L] 10 n 12 13 14 15 16 17 18 19 20 21
PERIDD



APPENDIX €

Plots of log density (numﬁer/lQOO m3) of taxe 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 = 10°, etc.

Transects:
BCKWIR = TRM 393-The backwater area at the plant site
PLANT = TRM 392-The plant transect .
COMER = TRM 385
MURPHY = TRM 369

Plots composéd of a single observation have been omitted.




LOGEBASE-10) DENSITIES (#/1000-03) OF LARVAL FISH AND EGGS AT FOUR : 18:52 FRIDAY, APRIL 8, 1977 8
TRAMSECTS AT BELLEFONTE NUCLEAR SITE 1976
GEAR=FISH PUNP 360GPR .5HM TAXOR=SCTAENID EGGS
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LOGIBASE~101 DENSITIES (#/1000-K31 DF LARVAL FISH AND EGES AT FOUR : 18:52 FRIDRY, APRIL 8, 1977 11
y TRAMSECTS AT BELLEFOKTE NUCLEAR SITE 1976
’ GEAR=FISH PUNP 3I60GPM .SMR TAXON=UNIDERTIFIED FISH EGGS
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LOGIBASE~10) DENSIVIES {£/1000-K3) OF LARVAL FISH AND EGGS AT FOUR S 18:52 FRIDAY,. APRIL 8, 1977 1
TRANSECTS AT BELLEFONTE NKUCLEAR SITE 1976 -
GEAR=FISH PURP 3606PH .SHM TAXON=ATHER INIDAE

PLOT OF PERIDDSMURFLY LEGENC: SYMBTL USED 1S CHARACTER M

PLOY OF PERIDDSCOMER LEGEND: SYMPBOL USED JS CHARACTER C
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LOGCBASE-10) DENSITIES (#/1000-13) OF LARVAL FISH AND E66S AT FOUR 18:52 FRIDAY, APRIL 8, 1977 2
v TRANSECTS AT BELLEFOATE NUCLEAR SITE 1976 . ’
GEAR=F1ISH PUNP 360CPR .5HN TAXON=CATOS TOMIDAE
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LOGEBASE-10) DENSITIES (#/1CCC-N2) GF LARVAL FISH AND EGCS AT FOUR . 18252 FRIDAY, APRIL 8, 1971 3

y TRANSECTS AT BELLEFONTE RUCLEAR SITE 1976
" GEAR=FISH PUMP 3606PNM .5HM TAXOK=CENTRARCHIDAE

y PLOY OF PERIOCDSHURPHY LEGEND: SYMBOL USED IS CHARACTER M
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LOGIBASE-10) DEKSITIES (#/1000-M3) DF LARVAL FISH AND EGCS AT FQUR 18352 FRIDAY, APRIL 8, 1977 4
) TRANSECTS AT BELLEFONTE NUCLEAR SITE 1976
GEAR=FISH PUMP 360CPP .5MN TAXON=CLUPE IDAE
v PLDT DOF PERIDDSMURPHY LEGEND: SYMBOL USED IS CHARACTER K ,
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LOGUBASE-10) DENSITIES (#/1000-M3) OF LARVAL FISH AND EGES AT FOUR : 18252 FRIDAY, APRIL 8, 1977 s
7 TRANSECTS AT BELLEFONTE NUCLEAR SITE 1976
GEAR=FISH PUMP 260G¢PP .SMB  TAXON=CYPRINICAE
) PLOT OF PERIQDSMURPHY LEGEND: SYMBUL USED 1S CHARACTER W
" PLOT OF PERIOD®COMER LEGEND: SYMBGL USED IS CHARACTER C
PLOT OF PERIDDSPLANT LEGEND: SYNBOL USED 1S CHARACTER P
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LOG(BASE—10) DENSITIES (N/1000~-M3) OF LARVAL FISH ANO EGGS AT FOUR . 18252 FRIDAY, APRIL 8, 1977 6 -

TRANSECTS AT BELLEFONTE NUCLEAR SITE 1976
GEAR=FISH PUMP 360GCPM .5KM TAXON=PERCICHTMNY IDAE

PLOT OF PERICDSRURFPEY LEGEND: SYMBOL USED 1S CHARACTER ®
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LOGIBASE~10) DENSITIES (#/71000~-N3) OF LARVAL FISH AND EGGS AT FOUR 18:52 FRIDAY, APRIL 8, 1977 9

y TRANSECTS AT BELLEFOKTE NUCLEAR SITE 1976
GEAR=FISH PUMP 360CPF .5HN TAXON=SCIAENIDAE

Al PLOT OF PERICDSHURPHY LEGENDS SYRBOL USED IS CHARACTER ™
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LOC(BASE~10) DENSITIES (8/1000-M3) OF LARVAL FISH AND EGCS AT FOUR 18352 FRIDAY, APRIL 8, 1977 10
) TRANSECTS AT BELLEFONTE NUCLEAR SITE 1976
T GEAR=FISH PUMP 360CPF ,SHN TAXOK=UNIDEMTIFIED F]SK

) PLOT OF PERICOUSMURPHY LEGENDS SYMBOL USED IS CHARACTER M
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LOG(BASE-10] DENSITIES (#7/1000-M3) OF LARVAL FISH AND EGGS AT FOouR
TRANSECTS AT BELLEFONTE NUCLEAR SITE 1976

GEAR=1/2NM SC OBLQ TOW RET

PLOTY OF PERIDDSKURPFY
PLOT OF PERIOD®CDRMER
PLOT OF PERICD®PLANY

«5MN TAXON=UNIDENTIFIED FISH EGGS

LEGERD: SYNBOGL USED IS CHARACTER N

- LEGEND: SYNBOL USED 1S5S CHARACTER C

LEGEND: SYMBOL USED 1S CHARACTER P

18252 FRIDAY, APRIL 8, 1977 26
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LOGC(BASE-10) DERSITIES (#71000-03) OF CLARVAL FISH ARD EGES AT FOUR ' 18352 FRIDAY, APRIL 8, 1977 23
TRANSECTS AT BELLEFONTE NUCLEAR SITE 1976 ) .
GEAR=1/2M SQ DOBLO TOW NET .SMM TAXON=SCIAENID EGES
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LOGIBASE-10) DEKSITIES (#/2000-K3) OF LARVAL FISH AND EGGS AT FOUR 18:52 FRIDAY, APRIL 8, 1977 12
)y TRANSECTS AT BELLEFONTE NUCLEAR SITE 1976
GEAR=1/2M SQ DBLQ TOW NET .5KR TAXOR=ATHER INIDAE

y PLOY OF PERICDSMURPEHY LEGENT: SYMBEL USEC IS CHARACTVER M

PLOT OF PERIOCDSCOMER LEGEND: SYMBUL USED 1S CHARACTER C
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LOG(BASE-10) DERSITIES (#73CCO-M2) CF LARVAL FISH AND EGCS AT FOUR 18:52 FRIDAY, APRIL 8, 1977 14
'y TRANSECTS AT BELLEFONTE NUQLEAR SITE 1976 '
GEAR=1/2M SQ DBLQ TOW NET .S5MM  TAXOR=CATOSTONIDAE
v PLDY OF PERIOD®MURPHY LEGEND: SYMBOUL USED 1S CHARACTER M
" PLOT OF PERIOD*CDMER LEGENTL : SYMBCL USED 1S CHARACTER €
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LOGIBASE-10) DENSITIES ($/1000-H3) OF LARVAL FISH AND EGGS AT FOUR 318:52 FRIDAY, APRIL B, 1977 15
y TYRANSECTS AT BELLEFORTE NUCLEAR SITE 1976
GEAR=1/2M SC OBLC TOW KET .5MM TAXDN=CENTRARCHIDAE

)~ PLOY GOF PERIDDSMURPHY LEGEND: SVNBUL>USED IS CHARACTER M
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LOG(BASE-10) DENSITIES (#/10C0-n3) OF LARVAL FISH AND EGCS AT FOUR 18252 FRIDAY, APRIL 8, 1977 16
'y TRANSECTS AT BELLEFONTE NUCLEAR SITE 1976 )
"~ GEAR=1/2M SO OBLQ TON NET .SKM TAXON=CLUPE IDAE

y PLOT OF PERIODSMURPHY LEGEND: SYMBOL USED IS CHARACTER M
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LOG(BASE-10) DENSITIES (2/1000-N3) DF LARVAL FISH AND EGES AT FOUR v 18252 FRIDAY, APRIL 8, 1977 1?7

{ TRANSECTS AT BELLEFORTE NUCLEAR SITE 1976
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LOGUIBASE~10} DENSITIES (#/3000-M3) OF LARVAL FISH AND EGGS AT FOUR ’ 18352 FRIDAY, APRIL 8, 1977 18
3 TRANSECTS AT BELLEFONTE NU(lEA[,SITE 19176 .
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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
progragjconsiderable 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 needeq)contact Jack Tuberville of Data

Services Branch for a mote specific analysis.

June 1983
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" LEPOYIS YACROCHIRUS' : 4 T o T e e S S S S - -
LEPOMIS MICROLOPHUS 1 ¥ IS -
MICROPTERUS (NOT COLOMIEUI) 12 0.01 . . L ) 'Y » -
POMODX1IS SPe 168 0.09 T L L O S -
T POHOXIS ARNULARTS o A . S O i e LI Foo cmmimm—m s e e e e e e e ————— e mr—
PERCIDAE ’ -4 1 - .
UNTODENT PERCID (NDT STIZOSTEDIO 8oe% TPe&Y TN R T F R CETCEFTTSE S OF B e B S 3 - - -
STIZOSTEDION SP. 75 0.04 ¢« & & ¢ @
‘APLODTNOTUS GRUNNRIENS 7022 356 ° ' R I T T S B T T T TR S S § N
LARIDESTHES SIcCuLus 37 8.02 - ¢ 0+ o . - .

ToTAL 127402 e . il Juu____isaa__~

S AL e e -

EE L I B

K

CEEC N A



. TABLE 2, SPECIES LTSTe TOTALS COLLECTEDes AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT :

T T T e T BELLEFUNTE NUCLE AR PLANT 1976 vy v R

TOTAL PERCENT SAHPL ING PERIODS .

e PEREN CC mttt vt - COLLECTEDTCOMPOUSITIONT T2 3 S TUSTUE T8 9010 T112713 18 18161718 T v v T e s s e

"*T = LESS THAN 0,01 PERCENT CUMPOSITION —— s e e TR e sS
o L ) UN__ 1883
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TAELE 30 DISTRIBUTION OF LARVAL FISHES BY SIZE GROUP COLLCCTED AT
e I R 4 = emeem e ———— T BELLCEFONTE NUCCEAR PLANTT 1976~ "»wvw -
SI2E CLASS GROUPINGS (HH’
“"TAXDN 7" T " NmM 2 3 - % - "B T R : S Ehaialiee & R & W 12 - 18 vy 19-16=19-20=30 >3 —— .
UNIDENT FISH LARVAE 283 - & Q 11 8 1 . . - . . . - - .
TPOLYOUDN SPATHULR "~ """ 9" “%7  ""a~ TS ° . o Ty 1' ce I T TR T e e Tt e T T e
CLUPEIDAE . 10 2535 31888 74684 23136 14360 10310 6230 5665 2960 2286 2069 1328 745 791 6 .
--m“nr -spl.‘ oo o o . l“' . . . o —-.7 e * * - [ ] - ;. - T . - -. . ” —7 o ‘—-.:'._—-4.—; - _..._ .’..-_—-
. DOROSOMA CEPEDIANUM . . . - . . . - . . . . . . . . 1 .
" St s e ) . . 3 . 0 . [ . ® . 3 ® > 200 —ten~
+ HIODON TERGISUS . . . - . . . . 1 3 2 . . 1 1 . . .
«  CYPRINIDRT . ITTTT U257 557 297 T30 L TS5 97 5%~ 17 7 - g 5 ¥ -
« PIMEPHALES GR . Py . . . 6 Ky . . . . . - ° S . . *
. KTRERTINUIOES GR . . A A4 - 17 7 3 3 g T O v . . O v 3
. CYPRINUS CARP]O . . . . 12 105 75 3 2 . . . . - . ‘o - -
e e TN . 4 g T - S T . O T > . . O O
No'RoP ls Sp. ® L] L d . - L ] L ] o . * * L] » L d *® L ] 2 7
. NOTRUPIS ATHERINOTDES ~ "~ o 777 o T 7% . D . e T W T@gT T2t tgTTTTTg T 19— =% TS
. NOTROPIS VOLUCELLUS . . . . . . . - . . . . . . . - 1 26
. | A . . . 7 ) R 4 eqe  Io7 4 4 T O 0 ps 0 J . ® -
. ICTIOBINAE . . - . . - 6 . . . . . . . . . e .
- OF S . . . v [y . [} ] . .  } T . . ® [ . ]
. TCTALURIDAE . . - . . . . - . . - . . 1 . - . .
TICYALDRUS 3P, T T T T T T e T T T T T T 0] 0] » - . . . T 71 ] 3 03 r ] ®
ICTALURUS FURCATUS . . . . . . . . . - . . - 1 1 17 1 .
TICTRTURUS PURCTATOS =7 " "¢" 77" o TT T T . ) . O O T T T R il S —q =87 "~y
- PYLODICTIS OLIVARIS . . . . . . s * . . . . - - - 1 P .
. A 3 S : ) ) T3 4 Z ] ¥ - O T 0 . O L] . 0]
. WORONE MISSISSIPPIENSIS 1 - . . . . . . . . . . . . . . . .
- WURONE "UNUY SAXATTILIS) "« 7171018 © 3189 7T BT 15 K] R 3 27T T T e TTTT T T g gy [ e
CENTRARCHIDAE . . . 1 1 . 1 3 1 . . - . . . . . .
. TLEPONTIS DR POROXIS o o . LIRS § R 27 . . et 0 e e T e TTIRT e Ty T gy .
LEPOHIS SP, . - . 20 725 8434 290 115 62 7 13 8 2 5 8 17 21 2
“'LEPFURIS WACROCHIRUS e . . . e ; . . . . Y TR I A St b tter Yt i
LEPOMIS MICROLOPHUS . . . . - . . . . . . . . . . . . 1
. THITROPTERUS (NOT OOLOMIE . . . . - I B | 1 ‘o . . . . . 1 ‘3 2 -
. POMOXIS SP, . . . 10 123 28 -] . . . . . . . . - . 2
TPORDOXTS ARNULRRIS™ . . . . e T TRTTTTT T T T Te . . . K ¢ ‘. i~y
PERCIDAL . . . . . 2 H 1 . . - . . . . . . .
TUNIOERT PERCID (NOT STIZ™ & & . . T I TTTTI9S T TSy 12T T TR T 2 T 1 e i R e TT e T
STIZOSTEOION SP. . . c e . l 47 24 1 1 . 1 . . . . - . .
“"APLODINDOTUS GRUNNIENS 21 90 13715 927 2BEY1 TTUR9Y TTTTRIETTTZYB T 121 29 6 1 2 Y 3 e s T & T
LAB[DESTH(S SICCULUS - . . 1 2 1 1 2 4 3 3 5 2 S 1 9 3 -
NOfE' THESE NUMBERS REPRCSCNT EXPANDED SUBSAMPLE MEASUREMENTS,
‘NRT'= NOT HERSURED " o '. T T Tt w - - - initand
e e . .JUN 1983
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T T T T TABLE 1. PHYSICAL DATA ASSOCIATED WITH SAMPLES TAKEN ON T .

. EACH SAMPLING PERIOD AND MITH SACH GEAR TYPE USED .

ess AT BELLEFONTE NUCLEAR PLANTy 1977 see .

- it e R S heidind - VOLUHE —— - . ve-. S—— ALY b Cemam— e A e —--v'oi:ﬁit- r—— M e e e e wv—— - — v .

e e NUMBER _  FILTERED _MEAN NUMBER  FILTERED .
PERIOD DATE SAMPLES n3) TEMP GEAR TYPE SAMPLES K .

1 637157771 32 Y3 E] 13.3 172" SG 0BLO TOW NET <SHA 398 60746 "

2 03/29/77 30 38¢9 135 -=e= ————— -

3 04711777 32 5106 15.7 396 60746 -

[ 0A/25/77 32 5094 19.7 .

5 05710777 34 5324 236 -

6 05723777 34 5250 25.3 »

7 06706777 34 5526 25.6 .

8 06720/71 34 5513 26.8 -

9 07/05777 34 5262 28.9 -

e 10 07718737 34 5187 30el -
11 08701777 34 4568 27.4 »

12 08/15/77 38 5231 28.6 o

398 60746 -

] e ] e e e QUN___ 1983 -



.

TABLE 2. SPECIES_LISTy TOTALS_COLLECTEDs AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT
see BELLEFONTL NUCLEAR PLANT, 1977 eee TR SIS mmm s s s e e e
L TOTAL _ FEPCENT _ SAMFLING PERIODS
TAXON COLLECTED COMPOSITION 1 2 3 &4 & B 7 8 9 10 11 12
mmel ISH EG6S___
UNIDENT FISH EGGS 8 " 0.02 . e o T C T
APLODINOTUS GRUNNIENS (E£GGSY = = 42671 .P9.98 L LA e s e e
e meeee . JOTAL e .. 2679 100 -
FISH LARVAE___
TUNTDENT FISH LARVAE 38 Te0l T TTTTTRITTITTTTT Ty e o oo Hmeeree—
POLYODON SPATHULA 11 1 _ +
LEPISOSTEUS SP. ” ) 1 T T—'”" T T T T T T T T T I T e seem S S e e emes - - . ———
C o CRUPETDAE | e .. .a.338138 0 93613 . L %X % 2 s 2 2
ALOSA CHRYSOCHLORIS 2 T Y T T e R
DOROSOMA CEPEDIANUM .8 N S ~ .
HIODON TERGISUS 3¢ 0.01 D -
_CYPRINIDAE e v .. R30 . _0e0B8 . L S .
PIMEPHALES GR 56 0.02 TTTTTTTTTITY Y Y s T . : i T
A 1784 049 ¢ 4 e e e+ +
VOLUCELLUS-BUCHANANT GR 4 T . . . . T T T e T e TS T sme—e— =
_CYPRINUS CARFID ) 48 _ .. 0e01 * DN g
NOTEMIGONUS CRYSOLECUCAS 15 or T T Te T T -
...NOTROPIS ATHERINOIDES _ - & U S —_—— . + *
CATOSTOMIDAE s - 1 e T e
...... AR o e . Ma28 0639 4 v _ 2 e 0
HINYTREMA MELANOPS 1 T . TTrrTTmm s Ty -
L JCTALURYS FURCATUS | L 6 T - — - . hd
ICTALURUS NATALIS 1 1 .
JCTALURUS PUNCTATUS 81 0,92 o L T
MORONE $P. 284 011 TR S T T
_MORONE (NOT SAXATILIS) 621 0017 . vt 2 %+ s
LEPOHIS OR POMOXIS 486 0.13 o X .
LEPOMIS SPs _ 12126 334 . o T T
MICROPTERUS (NOT OOLOMIEUI) 1 7 *
PONOXIS SP.. 64 0.02 AR SR SR SR 4
UNTDENT PERCID (NOT STIZOSTEDIO 238 D.0N7 R IR
_. STIZQSTEQION_SPe. _ . e ) 29 BeBY, % e+ L
APLOOINOTUS GRUNNIENS | 7169 “1.97 ¢ e e T el e
LABIDESTHES SICCULUS ) o 32 0.01 ) e e
TOTAL 363768 100

T

= LESS THAN ©,01 PERCENT COMPOSITION

JuN

1983



— e - . - e e e ——— s —— wave e maie e vmie sat— e - - - 3. .
e o i e e ... . ¥2BLE 3, DISTRIBUTION OF LARVAL FISHES BY SIZE GROUP COLLECYED AY
aee DELLEFONTE NUCLEAR PLANTe 1877 wee —~ - - ST T T s e
e . . - - .. .SI1ZE CLASS GROUPINGS (MM} =
TAXON NH 2 3 4 5 7 a 9 10 i 12 13 14 15 16-19 Zo-30 >30
JUNIJOENT FISH LARVAE = . = 2 1 3 o8 2 ) e e e e . . . . .
POLYODON SPATHULA . . . . . . . . 2 7 1 N 1 . . e’ e T T
_.LEPISOSTEUS SPe . __ . . _s. . . L. e & e L & . . . 1 .
CLUPEIDAE 1 . 213 9910 123016 58454 2942¢ 30930 22949 22559 15373 9891 6444 4350 2367 2208 . T2
ALOSA CHRYSOCHLORIS TR U Y. S . . . o ] . . . o e B o 2 .
DOROSOMA CEPEDIANUH [ - . . - [ ] . [ - . . . - - -. P 8 . e
HIODON TERGISUS ¢ e e v . .._®* 1 . . . .8 .3 1 .5 & 1 1 4 .
CYPRINIDAE . . 6 zs 89 136 15 13 2 1 2 . o o WIS
PIMEPHALES GR % s _._ e 5% _ 21 11 10 1 1 el e . e e o . o
- T ATHERINOIOES GR e e a3y 272 651 479 162 55 28 19 16 5 a i . T TTe 1T T
L~ YOLUCELLUS-BUCHANANI GR___ s o _ . o _.__ .o . __.¢ .~ . . s e e S e e 3
CYPRINUS CARPIO . e . . 2 7 28 9 N 1 . . . . . . . .
__NOTEMIGONUS CRYSOLEUCAS _» o o - o2 e e e e 5 % . 2 e . 4 1 o
NOTROPIS ATHERINOIDES e e . . . . . N o . . . o 1 i ) PR S
CATOSTOMIDAE P T R . 1 2 . 1 1 . . - . . . .
1CTIOBINAE e e . . 1 117 794 242 256 14 . . . LT T T T T T T
MINYTREMA "_ELANOPS [] e P X .. (3 ) [ [ . . . 1 ° . * . . » *
ICTALURUS FURCATUS . . . . o . o . o o o o o . . - .
CICTALURUS NATALIS o _ o o o T . . e e . . 1 . .
ICTALURUS PUNCT‘TUS . . . . . - . . . . . . . -c - Vé--——gé‘ ’ ”17 _:- B
__MORONE SP. — e o2 =219 I8 .36 11 15 1o .6 3. . 1. . 2 1
HORONE (NOT SAXATILIS) . . 14 30s 272 30 . . . . . o . . . T e o e T
._LEPOMIS OR POMOXIS __ _ o o .. 2. .13 325 142 . IR S e eSS ® e e ° ...
LEPONMIS SP. . e . 3771167 6693 2359 983 537 150 68 7 3 3 5 30 B8 IUTTTT
..MICROPTERUS (NOT_DOLOMIE . . . . .. e e e .. R . R I . . . . 1
POMOXIS SP. o e . . N 33 18 S a 1 . . . 1 . 1 e i
UNIDENT _PERCID (NOT ST1Z ., . . . - D) SER 5 LS} R LI 2 2. 1 . 1 1 . .
ST120STEDION SP. o e . . . 6 11 5 3 . . i 2 i . . . o
_.APLODINOTUS GRUNNIENS _ o 30 485 838 3694 1417 _ 511 168 51 18 5 2 o 1 . . . .
TLABIDESTHES SicCulus . . . . 1 . 1 1 3 7 8 i 5 2 1 T .

"NOTE: THESE NUMBERS REPRESENT EXPANDED SUBSAMPLE MEASUREMENTS.
--NM = NOT MEASURED . e .

et A e e e e o i ¢ o om0
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Tt T e o TABLE 1. PHYSICAL DATA ASSOCTATED WiTH SAWPLES VakEn oM~~~ — 7 777 7r7wm o oo mmreme e
e e e e e e e — e om EACH Sl"PLING..’.’EBI.W...JﬁL!}.L’LE?F’!-EE.B_IYPC USED_ - -
see AT BELLEFONTE NUCLEAR PLANTy 1978 oee T - o T

R o N VOLUME o ’ T o ‘ ' o " VDLURE -
e ._.. . ._NUMBER  FILTERED MEAN L . v meaw .. . NURMBER _ FILTERED
PERIOOD DATE SAMPLES (83 TEMP CEAR TvPeE SANPLES sy - .-

T T T YT T o3z30/718 18 2923 1441 T T Y73 S0 0BLG T TOW NET .SER T 21e 3279¢ , .
04/13/78 .18 L2263 o1l e e i 22 mmeee .

08727778 T 18 2731 . 216 32796
_9s/1as78 18 2687 19.0 e el eiee o R,

1
2

3

‘. .

5 05723778 18 7 2631 2i.5
6

7

8

.9e/98/78 18 2684 24,5 . . e e e e e

06722778 18 2695 270
e__._.n1/06/18 18 _ -3 1 -4 L X TP
9 07720/78 18 2733 2R.7 A ST T T e
.10 . c8/03/78 18 S 21RT 28,9 e . .
11 08/171778 18 2742 2746 ’ ' T
12 08/29/718 _ 18 2693 _ 27.6 e e _ -

—— 216 . 32136 - e 4t e

I S AUN 1383
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oo . _IABLE 2. SPECIES LISTs TOTALS COLLECTEDe AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AT
“ee BELLEFONTE NUCLCAR PULANTy 1978 ees e - e e
] TOTAL  PERCENT SAMPLING PERIODS
TAXON COLLECTED COHMPOSITION 1 2 3 &4 S 6 T 8 9 10 11 12
___F18M EGGS___ .
UNTIOENT FISH EGGS 14 0.05 .
...APLODINOTUS GRUNNIENS (EGGS) 28379 9%2.95 LA A A S 4 S ST OO _
— ... T0XAN e v ... 28393 . 1t0 - . et r e =t e e e e
_FISH LARVAE__ _ R N R L
UNIDENT FISH LARVAE 49 0.11 - + 2 e s o . . ) o
CLUPELDA o oo e e 36264 TAe52 .t 2t s sk
OOROSOMA CEPEDIANUM 2 T . - -
©-HI0DON _TERGISVS. . .. . ... 2 I U, SN ST . -
CYPRINIDAE 231 0.52 T L T A S
.--CYPRINUS GCARPIO __ ___ ... . . 11 0+02 . LR -
NOTEMIGONUS CRYSOLEUCAS 2 T ¢ e i
~-—..NOTROPIS $P. e 2 LY . [ SRR S S
NOTROPIS ATHERINOIOES 8 0,02 . * -
CATOSTQMIQAE .._311 0683 s v e —— e e et e e e
MINYTREMA MELANOPS 7 0.02 . T
- JCTALURUS FURCATUS L 2 LU . - } L
ICTALURUS PUNCTATUS 104 0.23 + e T .
_...PYLODICT]IS OLIVARIS. 1 LT *
MORONE SPe 42 0,09 o & s e
—BORONE (NOT SAXATILIS) .. . _. ... 400 _ _  _ 0.88 _ _ _._ ¢ & & & ¢ .. __ ... . - - -
AMBLOPLITES RUPESTRIS 1 T .
__LEPOMIS SPe _ .. 333 De75 . L R I R
RICROPTERUS (NOT DOLOMIEUI) 1 T
__POMOXIS SP. . 185 g.01 s e e
UNIDENT PERCID (NOT STI20STEDIO 63 0.14 P A S
_.STIZOSTEDION SP. . , 2 T . )
APLODINOTUS GRUNNIENS 71501 16.45 P S T Y T
ToTAL 45676 100
= LESS_THAN 0,01 PERCENT COMPOSITION e e - . e e -

JUN

1983
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A e TABLE 3. DISTRIBUTION OF LARVAL FISHES 8Y SI12E GROUP COLLECTED AT
o T T CTEIT TEELUCFORTE HUTTERR PLENTY 1978 “esi™ e TR s
B} SIZE CLASS GROUPINGS (HMM)
TAxON NP 2 3 4 5 6 T - 9 10 11 12 13 14 15 16-19 2030 30 77
UNIDENT FISH LARVAE . . 6 26 11 1 4 1 . . . . . . . . o .
TCLUPETDRE T ’ o« 186 5043 7127107712859 7 I124 1G9 U197 USRS 255 97 125 1Y B2 39 e o
OOROSOMA CEPEDIANUM . . . . - . . . . - . . . . . . ] .
H‘rdb.o-ﬁftiﬁl ga_s- V o L [ 2 L 2 L] L ] ) L] .0. ’ N ."— * i L * 1 ‘ ‘ *® [ ] L] ; .‘
CYPRINIDAE e . B _4 9_2 “_98 . 44 [ 1 2 2 . . . . . - - .
TCYPRINUS CARPIO  ~— =~ 7TTUT . T T TTTUTTY 3 Y T T T T T T . e .
_NOTEMIGONUS CRYSOLEUCAS o o = « . e .« . . . . . . . . . 1 1
T NOTROPIS SP. . e e . . T T T T T T T T T T T T Ty T T I
NOTROPIS ATHERINOIDES = o o . e F I P W N S . . . . ; * e B
" CATOSTOMIDAE o o . . « q 1¢€1 179 28 4 ] T, T, e YT T o T
JMINYTREMA MELANOPS = o o _o LI RN SR ] . L) U RS - SO SO L %A ..
ICTALURUS FURCATUS s . . . . . . . o . . . o . o 2 e .
_.JCTALURUS PUNCTATUS = o o  _ « . . . T T . e s . ) L 62 &0 1 _
PYLODICTIS OLIVARES . . . . . . . . . . . . . N . . i .
_.BORONE SP. a8 e e e ..} _ 20 S __ 1T .2 S S ST SRS SOOI S JOUNUNEL. SV SN
T MORONE (NOT SAXATILIS) N . 69 261 39 21 . . . . . o o . o . . .
A" P !r s RUPQTRIS ._-. .___..‘__:____‘__ - * - L3 1 9 . _:_‘ L .." - . L] L] ®
LEPOMIS SP, . . . 1 73 91 a1 11 5 2 5 o F] 3 il 58 32 8
— HICROPTERUS (NO'I’ DOLOHI[ e s ... . IO TR SO T . -1 - L .. _e R . SR LR
POMOXIS SP, . . . 2 [3 56 16 T 9 6 3 . . 2 - 2 6 .
JUNIDENT PERCID (NOT STIZ o« o o | el 8% .9 S e J . . .. . I S
STIZOSTEDION SP. . . . . - 1 1 . . . . . . o . . e .
APLODINOTYUS GRUNNIENS  1E3 5 379 1925 _ 3316 _ 515 130 87 56 28 A eSS s A
_NOTE: THESE NUMBERS REPRESENT EXPANDED SUBSAMPLE MEASUREMENTS. = L ) L
NH = NOT MEASURED

88

T 9 3 % 1



TABLE 1. PHYSICAL DATA ASSOCTATED WITH SAMPLES TAKEN 9N
. e e e EACH SAMPLING PERIOD AND WITH EACH GEAR TYPE USED _
ese AT BELLEFONTE NUCLEAR PLANT, 1979 eee TomTmr T e e
VOLUME VOLUME -
- - —— v m e NUMBER  FILYERED MEAN = e e e ew....NUMBER _ FILTERED
PERIOD  DOATE SAMPLES (M3) TEMP 6E2e TYPE SAMPLES (43) Tttt o

03/28/179

T 03714779

BT

18

S
2670 _12.8

1re27"

T 33s

04711779
04/25/79

05709779
05723719

~N|{h N Ny e

DO : S
9

06706779
06720779 . _. 18

S X - B

18
18

18

2532
2554

13+6
210

18 ...

2480

2492

2866

2423 2642

23.5°
.23.0
23,5

T 31 33399

JUN

01705779 18 2474 265 - - - TeTTmTrm T s b A
e e o e 1o 07/18/19 18 2552 _ 28.0_ - —— e e
11 07731779 18 2689 2545 Tt
12 08/34/79 18 _ ... 2623 = 268 e e e e e e - R —
13 08/28/79 is 2624 27.1 - - -
234 33299 - e o et s e e

983 .
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AND OCCURRENCE SPANS OF FISH EGGS AND LARVAL _COLLECTYED AT
ONTE NUCLEAR PLANTy 1979  wee” h

_SPECIES LISTe TOTALS COLLEC
8E

X3

TEDs
LLEF

TOTAL PERCENT ~ " SAMPLING PER10DS

TaxoN " COLLECTED cOMPOSITION 1 20 3 4 5§ ¢ 7 A 91D 11 12 13~

~FISH EG6S___ .. .. e e e e
" UNIDENT FISH EGGS 2334 8.3a « 7% _
LCYPRINID EGGS 107 CBe20 e e e . _

"APLODINOTUS GRUNNIENS (EGGS) 51282 95,46 T T TR T

TOTAL - T 73 R Y T

. _TTFTSH LARVAE_ _ . .
- __UNIDENT FISH LARVAE _ ~— a4 .13 e & s ¢ ¢ +_*
“POLYODON SPATHULA ] 0.01 TeTTT T mm e T Ty,
.. CLUPEIDAE e e ... 24839 50
- " DOROSOMA PETENENSE ) 0.03 PR
HIODON_TERGISUS _ . __ .. ___ .18 008 e e e .
CYPRINIDAE 383 1.10 I RN oo T - ST R
___CAMPOSTOMA ANOMALUM _ % T . e
- CYPRINUS CARPIO 25 007 Py o T e e s e L e et e e e
- HYBOPS1S AMBLOPS 1 T . '
» T NOTROPTS ATHERINOIDES 2 0.01 v .
NOTROPIS VOLUCELLYS _ T S S II
CATOSTOMIDAE 3286 9.46 * * * b4 . * . hd T T T e e - o 5
_ICTALURUS FURCATUS = o 2 . @e0Y Ll pA =
TCTALURUS PUNCTATUS 77 V.22 e s R - I
* . MORONE SP, JSRUUDUUUR NP ¥ ) IS e e e e e e ot e e e s
MORONE (NOT SAXATILIS) 122 2494 T Ty TS o e e
_LEPOMIS SP, _ __ e . 88 . Dedd b r_
"LEPOMTS NACROCHIRUS 1 T . Uy e e o Tt
___MICROPTERUS (NOT DOLOMIEUI) . _ _ ) S S SUR O . : ' .
T POMOXIS SP. 80 0.23 T STt Tt Tt e meeeeennn L Ll
_PERCIDAE S SO RO SO . AT

UNIOENT DARTER - 233 .67 v e
SII20STENION CANADENSE . , 58 BT & S S S S

e mei e remtem mmecws v s me b iamest e . s eeite e e e—— e -

~ APLODINOTUS GRUNNIENS T 4600 13.24 ¢ & e e e
- TYotaL T T TTTTRaTa80 1c0 T T o T T Tt - -

T .= LESS_THAN 0001 PERCENT COMPOSITION o o o o e e e e o e B ..

JUN 1983 o



TABLE 3. DISTRIBUTION OF LAPVAL FISHES BY SIZE GROUP COLLECTED AT . :
ese BELLEFONTE NUCLEAR PLANTy 1979 oo T T S s ¢ e s s

STZC CLASS GROUPINGS TAM) v
- e 11 12 13 18 i5 16-19 20-30 >30

=
x
~N
(7]
F-J
(s ]
o
~
@

TAXON

JUNIDENT FISH LARYAE == 9 « 6 17 & 3 .. 2 1 . . . . . . . . .
POLYODON SPATHULA . e . . . . . . . e 1 1 . . . . . .
“_CLUPEIDAE _ ___ _ e .s 75 2865 17491 _ 6833 226 1228 419 141 97 1 6 1 4 9 N .
DOROSOMA PETENENSE e e e . . N . . . ; . . . " - JoERETR-Rs
+ HIO0DON TERGISUS o s ___.® . ) .- ) ) 3 .2 _ . S5___e_. .1 . . . .
CYPRINIDAL . . 59 102 119 95 e . - - . . . e T e . e T
* __CAMPOSTOMA ANOMALUM ¢ ___ o __ s ISR SR NI SV SUUDUIN SUPRL S I [ . . . 1 . .
< CYPRINUS CARP1D e e . . 3 5 3 1 3 . . . . e T e T T T T
n EYQDPSIS A"GLOPS 3 e ___._e. ... - o L] . o 3 R . . L3 [ 1 [ -
= NOTROPIS ATHERINOIDES PN . . - . - . . N . . T o 1 T T . T
r __NOTROPIS YOLMCELLUS. . .. o _ o ..c0.. .0 .o . ' * . O e B A LS e e e = . 1
- CATOSTOMIDAE . . . . 4 113 10%¢ 2037 18 . . . . i . . St eies
« _ICTALURUS FURCATUS e _» . _. .= YU SR SUNSIT ORI SR WU SR 3 R . 2 . .
" ICTALURUS PUNCTATUS . . . . . [} . - o 3 . . . - 1 - 75 5 T ...‘ B
" ._!!.QRJ!; SP. L4 L] e .. L] ——— 3 1 ..1_.- ——— ...l.. PR L . . ‘o Y ° -
r MORONE (NOT SAXATILIS) e e 258 600 33 n . B . . o . T TSI )T BT T T,
= __LEPOMIS SPe o - . 1 14 22 3 3 1 ° . . . - . - 3 1 ..
» LEPOMIS MACROCHIRUS o o . N o . - . . o . " . . . . . 1 .
= _NMICROPTERUS (NOT OOLOMIE o o o o o s 1 e et . . . ) . . -
- POMOXIS SP. . . . 14 42 19 1 1 . . . . e o T T T Te’ | J
« __PERCIDAE —p_ s s S ) e e _s . . . . . . .
v UNIDENT DARTER . . . . . 7 e7 11 2S 3 N . . o “ . - e
« SYIZOSTEDIQON CANADENSE . __o ¢ L ® > 8 A6 3 1 L LS I USRE . . . .
- APLODINOTUS GRUNNIENS e 5 1323 359 2445 279 111 22 22 15 10 i TS
-~ NOTE: THESE NUMBERS REPRESENT EXPANDED SUBSAMPLE MEASUREMENTS. -
.- NM_= NOT MEASURED e e .- e e I
JUN 1983
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TABLE 1. PHYSICAL DATA ASSOCIATED WiTh SANPLES TAKEN ON ™ -
- e evem s e s v s oo e o . EACH_SAMPLING PERIOD AND WITH EACH GEAR TYPE USED
ee¢s AT DELLEFONTE NUCLEAR PLANT, 1980 ase T e mem e ST et e e e
- - votume " - ) vOLUME oo T T
—emv— WUMBER _ FILTERED _MEAN _ .. e e s e 1m NUMBER = _FILTERED

TPERIOO  DATE  SAMPLES M3) TEMP TTGEAR TYPE TTSARPLES T (MY T T T e

03718780 18~ 2670 T 10.4° 172M SO 0BLO TOW NET oSHM T 2dg 25594
04792780 18 2563 13.6 ——— ————

BT YA T - . - 2% T TEgRey T T T

04/717/80 18 2592 15.3

1

2

3

a 04/30/890 18 2575 16.9 7
5

6

7

05/13/80 18 2552 1643 T “"’)T”"f*_j*:;-—{-;---~-----—-l:»-a-—-_ U UV S

05/28/80 18 2624 .« ;{){wl'} {',_(J-." Lol (e

06/11/76¢0 18 2598 23,5 ; B et TP S
8 . 06/25/80 18 . ...2983 ] e e e
9 07/08/80 18 25290 2845 e n v s - e eeecm—————
10 07/22/80 L 1138 29.1 — R - e ——
11 08/06/80 18 2642 29,1 TTTT O TTT o T omm I o s e e e
12 ne/20/80___ . .18 25715 296 -~ — e m e e

296 29594
JUN 1983

D B e A



T % ¥ Y 4 W 4 a T Y a3 & &

TABLE 2. SP

ECIES LISTs JOTALS COLLECTEDs AND OCCURRENCE SPANS OF FISH £G6GS AND LARVAE COLLECTED AT

L

LA X

wse BELLEFONTE NUCLEAR PLANTy 1980
e e = o ToTAL  _PERCENY .. _ SAHMPLING PERIODS
TAXON COLLECTED coMpeSITION 1 2 '3 a7 s g 778 9 i0 117127 "~ ~ - ——
. FISH_EGGS e e e e i
UNIDENT FISH EGGS 922 1.44 P S A o T T e e e e e,
CYPRINID EGGS__ ___ . _ _ . ... ._..2_ . _.__ V. .. ... _ _ *
APLODINOTUS GRUNNIENS (£G6S) 63157 98.56 TTe e % e Y T R Tt - e
TOTAL 64081 100
___FISH LARVAE___ R T e
_UNIDENT FISH LARVAE 22 0.06 + @ ¢ s .
"POLYODON SPATHUL A 4 C.01 + o - - e
CLYUPEIDAE 23139 6493 ¢ e e e s s s
DOROSOMA SP. 1 T Y
DOROSOMA CEPEDIANUM 2 0.01 + o .
DOROSOMA PETENENSE 32 0.09 .+ VT - T T
HIDDON TERGISUS 81 023 4+ 4 e
CYPRINIDAE 265 0.74 T+ ¢ 4+ s s e
CYPRINUS CARP1O 29 0.07 - o o+ o
ROTROPIS SP. 2 0.01 .
NOTROPIS VOLUCELLUS 2 0.01 .
P IREPHALES SP. 1 T re —=
_CATOSTOMIDAE A YU G, . } o
ICTIOBINAE 1518 3.98 ¢ e e & e 'S ToTTmmT T e e T mms S e s e e
__ICJALURUS FURCATUS 1. T e _
ICTALURUS PUNCTATUS 7a 0.21 o+ e . + T S T et s e
+___PYLODICYIS OLIVARIS = __ . . ____. 2 ____Q.0 SRS S s o
MORONE SPeo 38 Ge11 e & 0+ & - - .- e e e ———————
__BORONE (NOT SAXATILIS) _ _ 2253 632 R IR S L I e
“LEPORIS 5P, 181 0.51 v e e T + 7 - - oo e
LEPOMIS MACROCHIRYUS 7~ 0.02 _ . 4 ¢
LEPONIS HICROLOPHUS 1 T - - T T e iremes s
 MICROPTERUS SALMOIDES , S _ .
POMOXIS SP. 68 019 e ¢ ¢ e
_POMOXIS NIGROMACULATUS - 2 o.01 U AU
PERCIDAE 1 T . memee e
. UNIDENT DARYER _ e .. 185 0052 v e . -
PERCA FLAVESCENS 2 T 9.0i . e e
STIZOSTEDION CANADENSE 77 00,22 A S I
APLODINOTUS GRUNNIENS 7751 21.75 D A .
TTTOTAL 35638 100 - -

= LESS THAN 0,01 PERCENT COMPOSITION

JUN

1983 .
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_TABLE 3. OISTRIBUTION OF LARVAL FISHES BY SI2E GROUP COLLECTED AT
ewe BELLEFONTE NUCLEAR PLANT, 1980 +ee

e s memme e el e .. _SIZE CLASS GROUPINGS (hW) =
TAXON uM 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16-19 20-30 >30

. UNIDENT FISH LARVAE . 22 . . . _ e .. . . . ... 3 . . . . " . .
POLYODON SPATHULA . . . . . . . . . 3 1 . . . . . . .
CLUPEIDAE e e s, . ».1133_ 8072 19239 1960 506 502 = 298 170 120 = 4s 317 25 8 23 . .
OOROSOMA SP» . e o . . . e e o . . T . T o« . S TP

..DOROSOMA CEPEOIANUM = o o . o .. e . ) ... K3 .. . LI . . » . 1 1 "
DOROSOMA PETENENSE o . . . « . . . N o . o e TS T TSI T AT
_HIODON TERGISUS RN T RN SO . - e 1 9 16 - 39 13 3 - . . . "
CYPRINIDAE e . 6 57 114 27 o N . 1 . PR ST T Ty T T o
CYPRINUS_CARPIQ 1l e e . _e._.._3 4 13 3 . . P . . . . . .
NOTROPIS SP, o . . e Y . o - - - - e e

eIS YOLUCELLUYS . e w . e E . o e ) .. .. CAUUE. S T . . 2 .
PIMEPHALES SP. . . . . . . - . . . . . . » . -.." T e -*1" -

~CATOSTOMIDAE s . s _e LI SRS W T CHRUU. SUN S o . _.. .. . . . .
ICTIOBINAE - 1. . . 2 50 549 179 6 i . . . . ST T Ty T

__!H_A_Lms FURCATUS . L. s . o e . . L) . ... . . » . 1 ° - -
ICTALURUS PUNCTATUS . o N . . . . . o - . PO B U S U A

Y . * . P ¢ . » ° » » . - . - . 2 > -

MORONE SP. . . . - o . 5 10 8 8 3 1 1 . - . 2 .. -
£ (NOV SAXATILIS) . o __ o 3659 9491 36 27 e . __ e . e 2. .2 .. .° e . . . . . -
LEPOMIS SP. . . . 2 29 - 70 7 1 3 1 2 3 3 Yy 8T T e8RS T

_LEPOMIS MACROCHIRUS o« % ....a . UL TSN SUUURRO SN SRR SR ) . . . . . . 1 6
LEPOMTIS MICROLOPHUS » . . . . . . . . . . - . . . . .' ’ i

DES . % . . . - P » ° . e . . . - - 1
POMOXIS SP. . e - 6 39 10 3 o . . . . . . Ty T TS T

— GROWACULATUS . o . .o _..o. e [T SRR R SV S . . o« .. e . . . 2

PERCIDAE . o . . . 1 . . . . . . . . o . o e T
R o _8____® . S .___.g.a__._ ....-_95_ _._56 _ . 5.___ R .1.4 L LI . _ . e . - ®
PERCA FLAVESCENS . e . . . . 1 1 . . . . . . . o T e TTT

—~STIZ0STEDION €A RO T S T o 39 28 ___ A __ 3. e e 1 . . . . . .

APLODINOTUS GRUNNIENS 4 « 650 1488 4935 360 151 98 43 11 7 2 2 . . . e Ta” -

-NOTE: THESE NUMBERS REPRESENT EXPANDED SUBSAMPLE MEASUREMENTS.
CONM_= NOT MEASURED . . . .. e R o o
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TABLLE 1. PHYSICAL GLTA 3SSOCIATEC YITH SAMPLES TAakf{N ON - B — TS

e e, e e v B ECH SAMPLING FERIOD AND WITH CACH GEae TYPE USER = _ et e e e e e mn ¢
see 1T CLIMCH FIVER RRELDLRe 1975 ese TTmmm T T

voLUME ' T o S VOLUKE

o eee e NUMBER FELTERED MEAN L. e e e e JNUMPER  FILTERED . . -
FToIan ~ATE 3AYPLES {Ms) TEVe G[AQ TYDE SAMPLES (N3) mmme

: YORVA L 16 2824 LA,y 11 CONJC2L PUSK NET ,79vw 12¢ 17541 -
. e men v o= e B GABRTLAS 10 BASE L A3l P YOYG NET_ G TSN .. Y&, .._.5132. ...
: EYERVEL] 21 195 ¢ 16.0 1.37% SO VERTs NET .79%M 21 654 T ot
IR . S ... 8Bllel18 _ 22 . 2345 ... 1622 ... .. .. ... FISH_PUMP 360GP% 770K e .35 . 226
g te/2e715 22 ac12 17.5 S cma-- Trnorr
- RPN U1 ¥ b -7 A & €2 0 2818 L AT e e ——— e e o...212 24553 _ »
7 26124715 22 2650 19,6 T
- e ezeeo. L2458L7%.. 22, S N - TS . .- e e
. $V12277% a2 2574 1%a1 .
I SEINSATS 22, L2IN 18T e e e S o Lo ‘
e oo oo mene e .12 24993 o
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hem i emt meiam mar e s samee R emmmw - 08 e e sesmms —— . maa —

e e i amiiom rih s e e meiimd e co e s me e ammmmsm e me ns e 8 4 see e eicemme Mm@ MrEs ko aes cc me Mo e ———

fmt et e e e mdveoran teir e mmee eie i EmAs s s me e memerim ¢ menc s en amaie erne = e . —————

" e . TABLE. 2, SPECIES_LISTy. TOIALS IOLLECTED AND_OCCURRENCT SPANS OF FISH EGGS AND LARVAE COLLECTED AT

—— T e ceme sme nmeman

eee CLINCH RIVEP HRFEDERs 1975 ees T T

Tevar | omEsCERT 0 SAVELING EERIGES
Thr O, COLLECTED CC¥PQSITION 1 2 3 4 5 6 7 = 3 18

IET S

- e FESELEGGS . e . _ . _
INSTYS BRUNNICSLS (ZG5S) o 179 LA S R

o B TS SR ’ ‘g T iee
e TRV T ST S e ST s o o . - — . — .
Ve BLUBEILAL . . AB260 0 202 s s - - .
*  DOADSOHA SP. 2 0013 ) + + - - .
LGD0BASEMA EETENERSE oL . L. L. L& L 8elB L L e e e et e e .. — .

- zyeanlDer 4 2.25 + e .
SRS THTI C1-3 AR SUNURNS § VRN 3 £ SUNUNS, SU S SO SR . —— A e s
CATCSTGYIDST 41 2.6 . . _ )
CLEBRMIS SPac ... .. . ... £t . 5eq5 . A . T S . —

: POMO XIS 3F, 1 9.0¢& .
©LBOMOXES ANWULARLS .o . o bl o8e06 e e o ® ———— J R
. UNINENT SARTER (NOY =, CAPRONES 1 9.06 + : .
* e ATLZOSIFRIAL CAMAGELSE oo e o o2 e - =013 + e et e m

T e JOTRL L L L ABTTo o L ARBL L e

Tz LESS ThA, A4l SE2CTNT COMPOSITION
. ) R JUN 1983



o .WTHELE 3 _UISTRIVUTICN QF VLARVAL FISHCS GY SLZE..
CLINCH RIVER BRELDER,

T

.

Chet e e v v

e

vt e cnmee s ——— .

LA 24

1975

v, —————tar mam - e o tae

BA L

GROUP COLLECTED AT

L R R
Cwen e me s

- ——— 1t .

. SIZE CLASS GROAUPINGS (ME)

15 16=19 20-3¢

TErCNM %M i 2 4 r, '3 ? A o 15 11 12 13 14 >s-o..- —
LLiRTIo i" e e e R . s, 0 L3S LPa 8P 225 271 232 153 S8 56, . .
r.‘=: O ~r‘ . . l 1 > - L] - L] - L [ ] - - '. - ‘.. = °
] ;_ch\l"ﬁ P I{ f S5 ) .. . [ . L. L . .. ... L. . - . - g .
Craxmnicec - . . . . 2 K . - 3 . . . . . .
SCLPRINURS SABRZLY o sl L e PRI M- 1t [ R § . e mee® e o ® ey B e . e e
C*T3STONIDAE . . . . . . 4 27 e . . . - . . -
_.L'.E‘Q.'IJ.S. .-‘1?:.(._.'_. e s e - ® .. - . L TR, ¥ S 7. O, SR - I 7__ 5, - 6 . 2_ . I S -
P4Jx1S SP. - . - » 1 . . [ . L . - - o - .
CPSTORLS BBHULERES .. _ . o e el e vt ot A et T P
. CNVIGINT CARTIR {CT Py C . . . . . . - 1 . . 3 . . . . .
o STIZOSTELION. CANALELSE. © o o a oo it B e e e et e B e S e
LTTEL TRESE KUMgRRS RIOSTSINT TXFANDED SUESAMELE MCASURENEKTIS. .. . . ... . - e e R .
N = NOT MIASUPET
N e et e s e e+ JUN



: - TTTFABCE T, T PHYSTCAL OATA ASSOCTATED VIVH SAWPLES TAKEN 0N T
. EACH SAMPLING PERIOD AND WITH EACH GEAR TYPE USED
. we¢ AT MURPHY HILL COAL GAS SITEy 1982 e#e
. T TVOLUME ™ T T T T e TNOUOME T T T T e
N ____NUMBER _FILTERED  MEAN - — NUMBER _ FILTERED
PERTOD  OATE SAMPLES ~ T (R3) TEMP GEAR TYPE SANPLES (n3)
O T~ 932237827 7 8 123 13.5 1/2M S0 OBLG TOW NET .5MA 7T Y 17972 M T
| 2 04706782 8 1088 13.6_ _ o ceee emeao
3 64721782 778 1122777 1647 ) mmmTT T 96 12972
“ 4 05705782 8 1077 18.9
o k3 [ 8 TTI082 T T 20.9° - T - - - e e e et s
6 06/02/82 8 1046 25.3
- 7 Be736782 "8 T " i0s2 e - T T T T S e e e
. 8 06/30/82 8 __1051 . _ L e ]
" 9 07713782 g T T T1073 . CTTTTTmmeT T T - s s
10 017271782 8 1050 .
AT T 11 ~ 08709782 ) i073 . - . -
v 12 08s23/82 8 11335 s . B} e
" 96 12972 .
. TR - e e e JUN B



TABLE 2o SPECIES LISTe TOTALS COLLECYEDs AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED AY

wes RURPRY HILL TORL GAS SITEs 1382 wee

e @ e @ om e

’ TOTAL PERCENT SAMELING PERIODS

o TARON T TTOLLETYED TCOMPOSITION I 2 3Ty TS O oS §YTPOONMYCYZT OTT— 4T/ T TTTTTTTTTT T T T
" __FISH EGGS___
-t'—mm:w—“'""""' Bt & 1. T ¥4 4 S S R S i — e e
- APLOOINOTUS GRUNNIENSﬂiEGg§[H“~_“_H.‘§3_-7““__33f2§ o LR S AN SR S . o
TOTAL 22_‘;_____“._._1_09_- e o _
o FISH LARVAE___
w UNIDERY FISH CARVAE = k.1 S0anuttnai | DY | b. R S S S R T T T T T T T T T T e s T e
= CLUPEIDAE 93289 68,91 L R I T T S T R T R S 2
»~—OURUSONE 5P, - : S J i i Sttt e e - -
DOROSOMA CEPECIANUN 261 0.19 +* e

TE =TT TTUTTOLOE TR T g
CYPRINIDAE 270 0.20 - o v 4 e s .o
EARFID RN L S, L R S G oL
NOTROPIS SP. 3 T . .
- S e — e

MORONE SP. 379 0.28 L I S 4
NORUNE INUT SAXKTILCISY 1cie Te9s R
LEPOMIS SP. 39128 28.90 L T R 2 S T
. ¥ £ - 1'% I 3T CTFTUER TETTIUT O Tmer e T mem e — e ot TTmr T
UNIDENT DARTER 17 .C1} L
TR T T YT T T
APLODINOTUS GRUNNIENS 245 0.18 ¢ e s+ .

|

" 2 ¢ B T ¢« P Y 3 @ YN P B Y MY TG

§

TOTAL 135371 100

T T LESS TREN U.UI PERCENT CUOMPUSIYION™ =~ ~ =~ 7777 e = L s I R et e = .
a T - - JUN ™8
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e e e e L TABLE 3. STRIBUTION OF LARVAL FISHES BY SI2ZE GROUP COLLECTED AT e e e - i
*%% MURPHY HILL COAL GAS SITE, 1982 #4% ’ '

SI12E_ CLASS GROUPINGS (HM)

TAXON NM 2 3 4 5 6 7 9 10 11 12 13 1a 15 16-19 20-30 >30 =~
'__UNXDENT FIS" L“RVAE 35 . L8 T PO S A IR, A SO, S, S . ® .. A g e .
CLUPEIDAE . . 2 1550 5855 6995 8321 9932 12118 10640 8R3 7262 4684 3724 4795 BSTO e e
. OOR._O_S‘OHA SPQ . L] L ] * L] [} L ] - —_— - C . L] . - - L] - - 3 )
OOROSOMA CEPEDTANUM . . . . - . . . . . o . . . . e 261 T T
_DOROSOMA PETENENSC " . .. . EN T S S e 8. e e R . 32 28
TCYPRINIDAE . . . 3 8 48 g7 S6 3y 20 2 1 . - R D
_.CYPRINUS CARP1O . e L. . SO 3 L2 N N .. o~ e . o . . . -
NOTROPIS SP. . R . . N . . . ; : : : : . . T R
LJCTIOBINAE e em e . R -: e Y2 10 ) e e _e.._ = ... . . .
MORONE SP. . . . . . 2’ 112 Y 11 3 S 1 . 1 LT T
_MORONE (NOT SAXATILIS) o .. s 943 _S538 -_-'48_.1._. . © S ) L O IR, SRR SO TR ) . . e .
LEPOMIS SP. e e . 6 8822 10429 4675 5564 Ba9E8 1086 35 8 . . 177778 § T,
_.POoMOXIS SPe_ _  __ . . 15 171 174 €0 16 o3 le e . _® . . . .
UNIDENT DARTER . . . . . . b . 3 5 1 3 . 1 - Y o Te -
_PERCA FLAVESCENS = = o _ o o I . 2. 2, 1 . SN SN T .. . . . .
APLODINOTUS GRUNNIENS . . 1 64 155 21 4 . . . . - . . T T T ST YT -
NOTE: THESE NUMBERS REPRESENT EXPANDED SUBSAMPLE MEASUREMENTS. -
_NM = NOT RMEASURED — e o e e e e e e e e e e e

JUN

1983
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TPLRIOC  DATE

T vorume

e e MUHBER L _FILTERED. SEAN
SAMPLES (mx) TEMF

CEes TYPE

T T T T T T T Y kBLUE 1. PHYSICAL DATA ASSOCIATED WITH SAMPLES TAKEN ON o -
et e n I EACH SAMPLING PERIOD AND WITH FACH GEAR TYPE USED
«ve AT PHIOPS FLAD NUCLEAR PLANT4 1975 see

NUMBER

FILTERED

votusE ™

SAMPLES

M3)

1 C4/08/15 25 4521 11.2 172F CCN. STAT. NET ,79M# 297 “'3p704 T T
2. 08/23/275 25 3838 4.6 FISH PUME_ 360GFPM o 79MM 10 73
3 05708775 25 3788 12.3 ———— —————

—_ 4 .. 2%420/15_ 24 2506 . 193 v o s s ms 3y 30771 - ———
5 26705775 25 3540 19.6

. 6 06/17/15 25 1924 181 _. e
7 27/05/75 24 2432 20.9

- R 07/23/15 24 2143 19.2 -
9 ¢7/31775 28 1708 2t.8

— e O 38/06LT5 28 1853 21,9 e e e e

1198
1748

21.4
2120

28
26 ..

38/14715
08721715

307 107112
"% = S&PLES UTRE COLLECTET WITHOUT MEASURED VOLUSES
) JUN 1983,  _

4 % % v ou 3 % o
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. TABLE 2, SPECIES L1ST, TOTALS COLLECTED, AND DCCURKENCE SPANS OF FISH EGGS AND LAPVAE COLLECTED AT _ .

: ese FHIPFS REND WUCLEAR PLANT, 1975 eee ————

L TTTITTTTTTTTTT TTYeIAL T PERCENT T TTTTTTTSAMPLING _PERIODS - e s e

. TZYON COLLECTED CGMPOSITION 1 2 * & % 6 7 §& 910 11 12 : T

e e EISH EGOS e . e e e e s et e e

. o%NELENT FISH CG6S 5945 172 P Y . - .

W T T AL T T T T T T T 50 et T T e = s - - R T

"~ FlsH LARVAE__ _ T ) TTT T T T

“__UNIOFENT FISH LARYAE = I | 0.33 ——— hd —_ e i s » — -

+  CYPRINIDAE 28 9,24 . .

" CYPRINUS CARE1O TSR R le32 . _.___.% - ——— e e e - S ———

- CATOSTOKIDAE 261 B6a.19 L4 . * + * -+

» ILTALURLS SPa e . 1433 - hd reaman ¢ ——— -

= ICTALURUS FUKCATUS 1 0433 .

» . 1CYALURUS MFRIN OSUS _ o X033 . . S —— e m e e e

»  UNIDENT DARTER (MDT F. CAPROLES 6 1.98 - s

. TOTAL ETY) 100 o - -

»

s 1. = LESS_THAN 203 PERCENT COMPOSIIION . - — e e e et o e e e
. - : - JUN 1983

¢ e fw M.



D ime. —_— e IABLE 3. _DISTIRIPUTION OF LAFVAL FISHES BY STZF GROUP COLLECTED AT
' ase  PHIPPS PEND MUCLEAR PLANTe 1975 ses

, TaxgH nw 2 3 a 5 6 7

e o e emre e e oS LAE CLASS_GROUPINGS CAM) o e e -
[ a 10 1 12 13 14 15 16-19 20-30 >30

o LURIDENT FISk LARYAEL. e e_ . .. TR S ) SRR L) LSS MNP, NI SO SN S ) L e .
" CYPRINIDAE - - . . 1 . &« . I L} 6 2 q 2 1 s o -
©CYPRINUS CARPIQ. e e w S e e e S8 s e L SN ) -

CATOSTOMIDAE . . . a 80 64 =g Su 3 2 . . . 1 . . .
"~ JCTIALURUS SPo P NS ' 2 'y P Y Y e L . . . Y 1 s
* lcrALURuS FURCA‘US - - L) * [ - * L] L] - L ® . . * 1 L ] L]
o RUS N o . .. .. (3 '} 2 » S ) . '3 ) s .__ [ . L] 1 [
~ UNIDENT DARTER (NOT P. C . . . . 2 2 1 1 . . ] . . . - - .
» HOTE: THISE NUMBERS REPRESENT EXPANDED SUBSAMPLE MEASUREMENTS,
» M = NOI KEASURED —
n

JUN - 98
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o e - TABLE To— PHYSICAL DRTA ASSOCTRTED WITH SANPLES "TAKEN ON -~ ~——- - = - It
EACH SAMPLING PERIOD AND VWITH EACH GEAR TYPE USED A
T s e s - TR EET AT TPRIPPS REND NUCTERR PLANTS ~1976 waw—w: == oo T T e s e
VOLUHE - YOLUME et
NUMBER FILTERED MEAN NUMBER FILTERED
. "PERTOD T DETE " ~SBAMPLES TE3 )Y 7 CTERP T T C GERRTTYPE TSAMPLEST © CEE3) T e v emimem— e e
-l .- -— E TR 2 R 3 U -CAN i S AU, .----b----.‘--:-----'----‘.."—"'—".;-'.;'.-"-:‘—;7.—_;;.-‘..".'.‘.'..’".'-‘.‘---—-'---"—-—--‘-_—a--d-----'.-"-‘.'—i--'---a&éd‘—:-nnatsa":w"-'- .
1 03716776 1n 7290 11.0 - UNDEFINCD SAMPLING GECAR 6 0 R .
2 03723/176 26 1707 13.7 1/72M SQ 0BLO TOW KRETY ,.SmKm 330 43573 .
- - JUT OTUITIVITET T3S T T UUUTIBWYT TG BT T T T Ty e CSU CSTRATSTNET T8RN — T3 TTIAr? v - .
4 04/06776 30 7341 1643 FISH PUMP 3606PM ,SH¥ 200 1067
- S “TOR713776 © 30 TI868 C CITeTT T T T CPTIBUNTHIC StED - - R BT v 18123 e e
6 04721776 35 1347 23.7 SEINE 24 0
e T T ""T0Q7287TE - 3B 20277 YRGB T T o T TR NET T e e e e e Rhabiad M hmaate T
8 85/05/76 3e 3374 21.8 o= ceve-
- - TTteTgs gS7IZVTE T IS O TTI?ER T 279 CTT T T T s TTTTLOT2Y T T033Y Sl it b
1e 057197176 3q 1269 20,1 )
- o "TITTTT 05728776 - 35 48V T 22,7 T T T T T T T - - - T T Tt
12 06703776 5 74 22.4
- T T I T ORT0TITST O 28 0 U173 21Ny - T Tmrmm T e T o T mmmm s e e
14 06716776 39 2191 22.2 !
- T TS5 U672%776 35 T8 7T reens TTTTTTTT T I T T m s e e - i
16 06730776 29 11251 20.9 )
- " 17 CUTRTIRRFTIE T 3T O TTTISS 2T 23 T T T T T Tt v T s e - T S sm e e
18 07/147786 34 3740 21,7 R
- 19 "~ 01/72T/716 39 8782 TG T Tt - T . o ST R
20 01/28/776 24 1596 215
A5 SR '} V4 L T - S 1 M O &2 B4 F 4 TR T T T e —"‘*‘-“'—":
22 08709776 39 28848 2842 .
23 v8/1877¢ 37 2001 21y T T oo T = T T e
24 08726776 7 v 22.9 .
25 09/21776 a 334 219 i [
727 70335°C 7 7T TS R - e
¥y = SAHPLES VERE COLLECTED VITHOUT MEASURED VOLUMES
; e - JUN 1983



TABLE 2-

S WY ——PHIPPS” BCND NUCLERR PLANTI 1976 ~wev———-

SPCCIES L!S't TOTALS COLLECTEDe AND OCCURRENCE SPANS OF FISH EGGS AND LARVAE COLLECTED ﬁT

PERCENT

SAMPLING PERIODS

T = LESS THAN 0,01 PERCENT COMPOSITION

JUN

1963

TOTAL
TTAXON 7 COLLECTED "CONPOSITION "1 "2°73 &5 "6 778 9 10711 127713714 15 1p 17 18 ‘1920723 2223 28 2%—- —--
- FISH EGGS___
" TUNIDENT FISHTEGGS — T 298 GY 3T TTETTEFT N THTEFUET e v R S R e S T Y R - P . e ———
CYPRINID EGGS 1 033 .
" CYPRINUS CRRPIO (EGGS? ~ 1 B 7 S Bt 2 - - B e L T rp—
R 2 1. s AR R --300 ———1TT B U
Tttt T T FISWLRRVAE T T e T T T T T T T T T T T T T o e e T T T T T e
UNIDENT FISH LARVAE 9 Ge23 . .
~ SCLUPETDAE =~~~ "—= "= - oo oo s oy 03T - AR e AR R .
. DOROSOMA CEPEDIANUM 30 077 . e o - v e .
. O TOROYORZ “PEYENENSE ~ — — 7T Tt TR UG - g ¥ .
CYPRINIDAE 853 21.85 * . L T T OO
L TTPIMEPHRLES OR - - T T T gt T4 S S T s e s e - > —
. CANPOSTOMA ANOMALUN 20 0.51 - . * S 'S .
TCYPRINOS CRRPIO T T 134 ] 1978 L e S N Zate Dt Jany S 2hus aan 2ans il
. NOTROPIS SP. 25 De64 +* * * .
- RUTRUPIS GALACTURUS )23 Ue3E ¥ ¥ v
NOTROPIS RUBELLUS 8 0e20 -
T NOTRUPIS SPICOPTERUS ™  —~— " === g = =07 19 - =" - o o
NOTROPIS CHRYSOCEPHALUS 91 233 * & o .
— PINEPHALTS SPa —=  To ot s - s el g e s e Y —_— o e e e e g s e e e =
PIREPHALES NOTATUS 15 0.38 . ¢ o o » .
TCAYUSTORIDRE — ~ — ~TT T T T TR T TT:%0 F 5 % ¥ ¥ ¥ LA RN SR S e S v — ¥
CATOSTOMINAEL 13 033 +
TCcrrogIRAE ST T o T Y Y B4 F) 5 Su _= it Y i et
CATOSTONUS CO‘\HERSONI 1 0,03 -
NOXOSTOMA SP, o 1- Oe03 T rTTTTT T s . - - -- cm——-—
ICTALURUS SP. 7 . 0.18 * . .
“"TCTALURUS NETALIS™ - 7 B T I e . 2 B I O R R e 2t S
ICTALURUS PUNCTATUS 23 0,59 L S .
UNIDENT BULLHEAD T4 1.90 ¢ ¢ 4 & & &+ e+ e o .
GAMBUSIA AFFINIS 403 10,33 . L T T P Y .
CENTRARCHIDAE 1 0.83 - R
AMBLOPLITES RUPESTRIS 4 0010 . - .
LEPOMIS SP, 56 183 Tt - » » * ¢ 8 8 & & "+ & - F
LEPOMIS MACROCHIRUS 1 0.03 .
YICROPTERUS DOLOHMIEUT 3 D.08" - - * o
POMOXIS SPe. 6 J.15 » . *
UNIDENT DARTER (NOT P CAPRODES 3 0.08 - » »
UNIOENT PERCID (NOT STllOSTEDIO 9 0e23 - - - ¢ o
ETHEOSTOMR BLEIRNNIOIDES - — 1 B | s 2 e St TR St -- - PR R .
ETHEOSTOMA RUFJILINEATUM RS ¢ 0.03 .
CTHEOSTO™A SIMOTERUM 4 +10 - o e e e - .
LABIDESTHES SICCULUS 10 Ge26 . »
TOTAL 3903 100

PEE S SR RS 2 B 2 T )
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TABLE 3. ODISTRIBUTION OF LARVAL FISHES BY S12€ GROUP COLLECTED AT
T T T TS T S s m e S s e e e TS T PHRIPPS T BERD WOCLE AR PLEART IR W R = e -
- STZL CLASS GROUPINGS (MM) :
" TAXON T ONK 2 3 4 5 3 T Tt vU8 9 10 11 12 13 14 - 1% 16=19 20~30 >30- - -
UNIDENT FISH LARVAE 7 . - . . 1 . . . . . 1 . . .
" CLUPEIDAE oo o o - . e T 2 B S . - e T T e o B A
Donoso"‘ CEPEDIANU" - . L] . L) * > L] L] - L] L] L] L] L]
‘DORUSORA PETERENSE ‘o - - o T e - . T T TTTET . . 'y Te T . T e e t
CYPRINIDAE . . . 1 31 53 25 27 55 61 57 49 32 30 33 18
TPIMEPHALES GRT T TTrT gt ey e T 3 - 0 0 0 . ® e ¢ TTTTTTE TR
CAMPOSTOMA ANORALUM . . . - s . - . . . 1 1 - - -
“TYPRINOS CERPTIO™ ~— "~ "7 " T °""9" " % e TR TR T TR T ST T T T T T T T T T T Ty o 3 g
NOTROPIS SP. * [ ] L] . L] L] L) L) L - e - L [ ] .
""WUTROPIS GALCATTORUS ~~" = " "% 7 "o TeTTTTTT T T T . . . e T T T T g Ty
. NOTROPIS RUBELLUS . . - . . - . . - . . - - - .
“ROTROPISSPILOPTERUS 7 "o o & . T . . . . . : TS T T T T T T ey g
. NOTROP{S CHRYSOCEPHALUS . . . . . . . . . . . . . . .
TPIREPRALES SPLTTTT TT e T . F e S T e T o Td T Tl
PINEPHALES NOTATUS . . . . - - . . . . . . . - -
U CATOSTUWMIDAE ot . e e’ T ST 316 162 B8 8 s TTTTYTERTTITIT LY Y T2 g e -
CATOSTOMINAE . . . . . - 4 5 3 1 . . . . . . - .
At . . . T 36 39! 167 . . . — - T T . Z .
cATosTo“Us co""ERsoNl * L ] L] * L ] L] L] - * L] L ] - L] * - - ® 1
TTROROSYORA CSP T T T T ST e e T . . . . . s TTTT TTeT T TeTTTT eI B M- ey S
ICTALURUS SPe . . - - . S . . . - . . . . 1 2 L . R
" TCTALURUS NATALTS 77 "7 7o~ . . I Y o T T TR TeT ST 11T T reE T T 2 e
ICTALURUS PUNCTATUS . . . . . . . . . . . - . . 1 14 8 .
'URTDERT BUCLHERD  ~ ~— — 71— P . Y 3 . ) v . . ¥ 17 4} T9TTTTIR T T T T
GANBUSIA AFFINIS . S - . . - 2 8 11 20 17 17 22 23 13 65 169 36
CERTRARCHINEE = ol . B e e L A
AMBLOPLITES RUPESTRIS . . . . . . . . . - 1 - . . . 1 1 1
TLEPDMIS SP, 7 C . . . . 4" TT1r T 13— g 3 3 T 2 1 1 1 3 U6 Y T
LEPOMIS RACROCHIRUS . . . . . . - . - . - - . . - . . 1
TAICROPTERUS TOLDRIEUL! . . . . e T ST T T T e Ty s & Ty T e T e
Poaox!s SP. L L ] o L ] L] . L) » L o » - [ l [ ] 1 2 2
UNIDENT DARTER (NOT P. C & . . . . . 1 1 . . - - - 1 . . e« e
UNIDENTY PERCID (NOT STIZ . . - . . . . 1 2 2 2 1 - . . 1 . .
‘ETHEOSTOMA BLERNIOIDES . . . - . . el . - . . - . . . ‘o 16
ETHEOSTOMA RUFILINEATUM - . . . . . . . . . . . . . . . 1 .
ETHEQSTOPA SIMOTERUM . . . . - Te TreTTUTT TR e ‘e . T . . o S S ]
LABIDESTHES SICCULUS . . . . . . . - . . . - . - - 1 . 9
NOTE: THESE NUMEBERS REPRESENT EXPANDED SUBSAMPLE MEASUREMENTS.
"7 " NR £ NOT'REASURED - - - S



Tmtm T T - TAPLT 1. PHYSIC2L DATA £SSOCTIATED WITH SAPPLES TAREN ON CoTm mormmme o
© EACH SAMPLING FERIOD AND WITH CACH GEAR TYPE USED
T TTTEmmm T - tee AT YELLOW 2SEF¥ NUCLEAR PLxnty TRYE aev 777" -
i - - T TomTEr e VoL . TOUTUVOLCME 0T . -
HUMBER FILTERED MEAN NUMBER FILTERED
TTTTTTTTTITT T T PERTOUT TODAYE T WERWPLEY MMy ° TEMP TGERR TYPE T T T USARPLES T RISy T T T T
o 1/72%°C0Ne PUSH NET 79K "7 ToTTTrmmes e

CTTTTTT I CRIeIZTSE
04714775
UR7237 175
05712775
Ue702773
067167178

20
e -

46

[ S 7 ]

48

1338%
5628

YT TTTAESA

5734

BT B

5513

1637% SO VERT. NET T79kM

9305

3131y

TR TSHTPUPY T SEUGPT (79N

189

&N

: T TEII07TS TUURE T UREZ96 T T2BWb - T T T T e e T

" 8 (1714775 S5a 5439. ~_.?"7-7 L _ I

i 275 40599
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TAPLE 2. SPECIES LISTe TOTALS Lou.:cn:r' LuD OCCURRENCE _SPANS OF FISH EGS3S AND LARVAE COLLECTED AT
: - see  YELLCYW T°ErKk nUCLEAR FLANT, 1875 «.% CTTTTr o e e

N T TaTAL FERCERT . SAMPLING PEFIBCC
TaxON COLLFCTEC COvPSSITIOXN I 2 X &4 &% ¢ 7 A -
—FISH £66S
i uchc‘m FI1SH €668 ’ S .t . a : C T s e
_APLODINOTUS CRUNNIENS (10GS) r21 co,.1) P S
e L OTAL e 223 1
FlSH LARVAE _
“ONIOENT FISH LARVAE ic1 Jde12 e e e e o+ 4 e ‘ : -
CLUPEIDAE 57312 19.02 P I T Y SR
' ‘KLOSA CARYSOCHLORIS — 25 GeG3 s e e . .-
DOROSOMA SP, _ 75 Lel? + s e ¢ &+ o
DOROSOFA CEFLDIRROH ™~ 428 N.53 .« e s . - - -
- QQRQSOFA PETFNE"S[ ) 1157 217 . o . .
HIODON TERGISUS 2s Je03 + e e e
CYPRINIDAE 15623 17430 v e e e e
-~ CRRPOSTORA "ANOMALUN T T T . -
*  CYPRINUS CARPIO 2c0 0e2% + s e e
TROTEMIGONUS CRYSOLEUCES ~ ~ ~ 7 1 T o TTm e Tt T T T e
NOTROPIS ATHERINOIDES 1 1 .
T CATOSTOMIODAE ’ Sq1 .67 - .
MINYTREMA MELANOPS 1c Ce01 -
TCTALURUS FURCATUS x T .
_ICTALURUS PUNCTATYS .Y Colt s e e e
- PYLOOICTIS OLTIVARIS ’ 2 T - - : -
f FUNDULUS SP. 1 T .
TMORONE 'SP ' LT 438 R
_ CENTRARCHIDAE 49 Ve DS R
| TEPOMIS GR POMOXES 20 re02 .
LEPOMIS SP. 766 0.95 - T
KICROPTERUS <P, ’ 3 vedl . .
[ POMOXIS SPe ALY CetS - . * .
POMON1S ANNULARIS 211 2489 L
PERCIOAE 4 T ¢ & e
( TUUNTOENT TOARTCR (NOT Pe CLPRODES 5 Ja01 + +
UNIDENT PERCID (HOT 3TI20STEDIO 26 003 B .
"BEREINA T CAPRODES 144 L e
¢ STIZOSTEDION SP. 1 T -
TSYIZ0STEDION CANADENSE 29 J.04 ¢ e e e
SCIAENIDAE 1 1 .
( T APLODINOTUS GRUNNIENS w45 1404 DR R )
LABIDESTHES SICCULUS 12 J.01 . s e
LeuLy . c_at? _2.0
( T0TAL £°231 . 10¢
{ T = LLSS THAN 0.%G1 PERCEST COMPOSITION B

C o o ' ‘ JUN 1983
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TABLE t. PHYSICAL TATA ASSOCI ATEO WITH SAMPLES TAKEN CN
FACH SAMPLING PERIND AND WITH EACH GEAR TYPE USED
aas AY YFELLOM CREEX NUCLEAR FLANTe 1576 sas

- ————— > 4 R e e S D WP D D D D D D R P U D T AR G e e - - - — D T I - - - - D D D -

VOLLME VOLUME
NULMRER FILTCREDN MTAN NLMNBEF FILYERED
.PERICC TATE SAMPLTS (s JFup GEAR TYPE SANPLES "3y
1 02/2%/75 43 €199 13.9 17249 S5 3L TCW AET SHM 583 103€3
2 Garo01/716 42 G2P4 1.3 FISH PUMFE T30GFY .SH» 153 734
3 048/G8/16 19 5814 14.8 : ceee eee=-
A 04a/15/76 LR 5€36 1.6 134 103E3
S 04722776 Al 5711S 19.9
6 047297176 a1 5953 1R8.2
7 057087176 41 551790 1.0
A 0%/1}/7e 41 S92 19.5
3 05722/176 A0 9598 13.5
10 057217176 a1 S461 20.3
11 0=:703/71¢ a1 5743 21.6
12 CEZ10776 41 $129 25.%
13 /717716 39 5087 2%.6
14 06724716 4] 5167 25.0
15 gr/01/76 41 5497 27.0
15 071708/ 7¢ al 5865 2645
17 01/71S/176 41 5502 27.4
19 07722/77¢ at 563 27.7
736 10283

JUN 1983



1PPLE 2. <SPECIES LISTe TOYALS COLLECTTDs AYD QCCURTINCE SPANS OF FISE FGES AND LARVAE COLLECTED AT
«as  YELLOW CRZIEK NUCLEAR PLANTy 197¢ oee

TOTAL FERCFNT SAPPLTINE PERTCCS
1anCA COLLECTED CANECSTFICY 1 7 7 4 S 1C 11 12 13 14 1S 16 17 18

s
e
&
o
ol

FISH “5GS__

UNINENT FISH EGGS 206 21.53% + & * 6 6 ¢ 6 4 4 e e o s @
APLOCIANITLS SFURMNLIENS (EGGEGS) 751 18.47 ¢ & 4 4+ o ¢t e e e e e o
FovAL a7 100
___FISH LARvAC__ _
UNIJENT FISH LARVAE 420 N.10 ¢+ & s s+ & e e 4 4 & s & e + 4+
CLUPE J0AE 1945CC 83.77 o & &6 + & & & & & 8 s & + & 4 &+ o
ALOSA CHRYSOCELIRILS a2 0.02 . s s & » & e+ +
DOROSOGNMA SF. 481 0.12- LR Y ST S A A e
JOROSCPA CEPSCIBNUNM 1297 0.32 ¢« o+ . ¢+ 4 4 6 e & e b+ e o+ s
NORUSCMA FETENIASE 9073 2.21 . . ¢ 6 4 9 e s e s o .
YIODONTIGAE 1 | .
HIODCON ALOSNHIDLS 1 T .
CYPRINIDAE A39S 2402 . COE Y ST S ST T S S T S
PIMEPHALES GR 185% 0.04 * s ¢ o o+
ATHERINOTOES 6R 3A6 N.09 P T TS +
VCLUCELLUS-BUCHANANY G® €9 0.02 . * e e e s &+ @
CAMPOSYZMA AANCMALUW 1 T . :
CYPRINUS CARPIN 314 0.0R ¢ 4+ & & e & 4 e s s o .
NOTZMIGONLS CFYSOLFUCAS 1 ¥
NOTRCPIS SF. 2 r . o
NCTRCPIS ATHERIANCICES 51 0.01 ¢« & s 4 o+ + s L) Y . e
NOTROPIS BLEMWANIUS 1 T .
NCTROPIS SUCHANANT 53 n.01 e o s s & 4+ e « e e
NCTRIPIS SFILCFIERUS 1 1 .
ACTRCPIS VCLUCELLUS 2 1 4 - .
CATOSTONICAE 18¢€ 0.05 * &+ 4+ o+ & o+ s . PR
MINYTREMA MTLANOPS 4 \ L S
ICTALURUS FURCATLS : 191 0.04 L T S R 2 R I +« & o s o
ICTALURLR FUACTATYS 114 0.03 s 4+ + 4 4 & & & s e+ s e o ¢« o @
PYLJOICTIS OLIVARLS 4 T . 0
MORONE CPe. P86 d.N7 ¢ & o . -
MORONE CHRYSSGFS 7 1 ¢ o
¥CRINE MISSISSIFFIEANSIS 3 T
MORJNE C(NOT SAXATILIS) S TEP 1.15% - . « ¢ s e . . e o
CENTRARCHICAS 10 A .
LEPOMI3 IR POMIXIS 265 . 0.05 P ) . o
LEFOPIS SF. REAL) 1.27 . - DR S ¢ & + & &
LEPONMIS MACRNCHIRYS 2 1 . .
MICRCPTIZRUS SP. 7 1 . PO
HMICRCPTERUS DCLIMIELT 2 1 +
MICRCPIERUS SALMCICES . 1 12 .
MICRCPTERUS (ACT OOL2™IFNI) q f .
POMOKIS 5P. 6729 T.417 . e e ¢ b s e e & e & e &+ &
POFPIXIS ANKNUYLARIS ) 58 0.01 . - . o &+
PCMOXIS KNIGRCMACULETUS 1 7 -
UNIDENT CARIFF (ANCTYT P, CAFRGOES g T * . . . * &
UNIDENT PERCIN (NCT STIZASTEDIS 387 0.29 e 6 & & + & 6 s e &+ e s+ o

JUN



¥anLE 2.

SPECIES LISTy TOTALS COLLECTEDs AND OCCURRENCE SPANS OF FISH £GGS AND LARVAE COLLECTED AT
CREEX NUCLEAR PLANT, 1976

se 0

YELLOW

~?

TAXGh

TOTAL PE

COLLECTED COMFCSITION

RCTNT

SAHPLING PERIOCS .
S 1C 11 12 13 14 15 1€ 17 18

PERCINA ZRAFRCLES
STIZCSTLCICN SP.
APLODINGILSE SRUNNIENS
LABTIOESTHES SICCULUS

1¢TAL

1

12
3771
11

411252

f

= LESS THAN 0.01 PERCEKNT COMPOSITION

JUN

1983



YAALE 3. CISTRIBRUTION OF LARVAL FISHES 3Y ST2f GRCUP COLLECTED AT
#ee  YELLOW CREEK NUCLEAR PLANT, 1975 «eee

T STZE CLAS3S GROUPINGS (MP)
12450 e 2 ' a 5 1 A a 16 11 12 11 14 1S 16-19 20-30 >30

1Y

L] *
234 -
68 13
447 13
1237 60
6963 2109

UNICENT FISH LARVAC 419
CLUPEICAS

ALOSA CHRYSCCMLORIS
CORCSAMPA 5P

0IROS2MA CEFZCTIANUM
CORCSO¥A PETINENSE
HIODONTIDAE

HIOEON ALOSCIOES
CYPRINIDAE

PINEPHALES CGR
ATHERINGIDES GR
VOLUCELLUS-BUCHANANT GR
CANFOSTOFA ANOMALUH
CYPRINUS CARPIC )
NCTEMIGONUS -CRYSOLEUCAS
NOTROPIS 5P.

NOTROPIS ATHERINOIDES
NCTROPIS RLENNIUS
NOTROPIS RUCHANANT
NOTROPIS SPILAPTERUS
NOTROPIS VOLUCELLUS
CATCSTOPIDAL

MINYTREMA PELANGPS
ICTALURUS FURCATUS
[CTALURUS FLNCTATUS
FYLCOYCTIS CLIVARIS
MDRCNE SP.

MORCNE CHRYSOPS

PORCNE RISSISSIFFIENSIS
FCRCNE (NOT 3aXxa8TILIS)
CEATRARCHICAE

LEPOMIS QR PIMOXIS
LEFGMIS SF.

LEPCMIS MACRICHIRUS
PICROPTERUS 5P
MICROPTEARUS DCLOMIEUT
MICROPTERUS 3ALMGIODES
FICRIPTERUS (NCT COLCMIE
POMOXIE SP.

FOMCXIS ANNULARIS
FOPCXTS NIGROVACLLATUS
UNIDENT CARIER (ACY P. C
UNIDENT PIRCID (NOT STI2
FERCINA CAFFOCES
STI20STEQIGN SF.
APLOJINDTUS GRUNNTENS
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TAOLE 3« DISTRINUTION OF LARVAL FISHES AY SI2E SACUP COLLECTEC AT
aese  YELLOW CREEK NUCLEAR PLANTy 1976 oen .

SIZE CLASS GRIUFINGS (F¥)
B

TAL2N N 2 b I < ) 7 2 1¢ 11 12 13 14 1S 1e-19 ZD-Sd >30

LABTIIESTHES SICCULUS . . . . 1 . 1 - - . 1 - 1 1 . 1 3 2

NOTE: THISE MUWAEAS ATFRCSENT EXPANDED SUBSAMFLE MEASUREMENTS.
MM = NOT KEASURTD

JUN 1983



TAFLE 1. FPHYSICAL DATA 2SSOCIAVED WITH SAMPLES TAKEN ON
EACH SAMPLING FERIGD AND WITH CACHM GEAR TYPE USED
s»oe AT YELLOW CREEK NUCLEAR PLANTy 1979 e
VOoLU N VOLUME
NUMBER  FILTERED MEAN . NUMBER . FILTERED
PERIOD  DATE SLMPLES (#3) TEuP GE&® TYPE SAMPLES tm3)
1 03721779 26 3668 . 1724 SQ CBL2 TOW NET .SMM 312 49135
2.... 04704779 26 L 3A%3 .. 1566 L. L mie e e e e e it o .
3 04719779 26 3783 18.0 312 94135 .
4 . .05/Q3279 26 . 3751 22.5%
5 05716779 26 3538 2242
. 6. .. 0S£3Q0/79 .26 _ ... . 3723 ..23.0 el ..

7 9%/13719 26 3753 26.1

- - L B.. . LBI26779. 26 . .BATT 2688 ot o e e e e L. . o
) 07711779 26 3649 26.3 Tt
10 . 0125779 26 3621 27.9
11 0n/08/79 26 3763 30.0

ot i e 120 _BBI222T9. . . 26 . 3163_..__29%a4_ . e e e e 3 .

.. e, 312088135 e L. - e e et mmammm m o im e e et e et ot e e e
V = SAWPLES WERE COLLECTED WITHOUT MEASURED VOLUMES T

JUN 1983



TABLE 2. SPECIES

LISTe TOTALS COLLECTEDy AYC OCCUPRENCE SPANS OF FISH EGGS AND LAPVAE COLLECTED AT
MUZILZAR PLANTs 1979

YELLOW

TAXON

ToTAL

PERCENT

TOLLECTED CovPOSITION

a

SAMPL IHG
S &€ 1 ¢+ 9

PERI0DS
10 11 12

-

v

o FISH £GGS___
UNIDENT FISH £GGS

APLOOCINOTUS GRUNNIENS (EGGS)

. TOTAL .. .

... ___FISH LARVAL
UNIDENT FISH LARVAE
RETROMYZONTIDAE .
CLUPEIDAE
ALOSA..CHRYSOCHLORIS .
DOROSOMA SPe

DOROSOMA _CEPEDIANUN
DOROSOMA PETENENSE

HIODON TERGISUS . . ... .

CYPRINIDAE

YOLUCELLUS=8UCHANANL GR . . . ..

CYPRINUS CARPIO
NOTIROPIS _SPa _ .. e e
NOTROPIS ATHERINOIDES
NOTROPIS. _VOLUCELLUS
PIMEPHALES SP.

CATOSTOMIDAE . ..o -.. ...

ICTIOBUS SPe«

MINYTREMA MELANOPS
ICTALURUS FURCATUS
ICTALURUS PUNCTATUS
MORONE SP.

HORONE CHRYSOQPS

MORONE MISSISSIPPIENSIS
MORONE (HNOT SAXATILIS)

LEPOMIS
LEPOMIS
LEPOMIS
POMOXIS
POMOXIS
POMOX 1S
UN]IDENT
UNIDERT
UNIDENT
PERCINA
PERCINA

OR POMOYXIS

SP.

MACROCHIRUS

SPe

ANNUL ARIS
NIGROMACULATUS

DARTER (NOT Po CAPRODES
PERCID (NOT STI20STEDIO
DARTER

SP»

CAPRODES

ST1ZOSTEDION CANADEMNSE
SPLODINOTUS GRUNNIENS
LABIDESTHES SICCULUS

TOTAL

18 6ed3
262 33.57
28¢ 106
842 292

2 ¥ .
44866 42,01
.38 0.04.
177 .19
1728 1.89
7578 Be28

2 T

253 0.28

2 T...
161 0.18
37 0aD4
11 0.0t

1 1

2 T
9 . 0.0l

i Y

3 1

22 0.02

53 0.06
AT .37

1 T

2 T
871 .95
61 0.07
3329 J.64

1 7
3433 33424
142 Nal6

2 T

1 T
75 0.08
53 0,06

1 T

. 1 T

3 \
45" 0.40°

2 T
91547 ire

« &+ &
.... _.‘—‘ -v’,,
+ ¢+
e+ e+
[ )
. .. - .
¢ o+ & s+
« T
- A
* * -

+ +
*
. N
. *
- * * . *
*
* »> - L] *
L4 + +
* *
+ +& 0+ 2
*
*
*» > » *

FRCRTER R

JUN

1983

T

= LESS THAN 0.n) PLRCEYT COUPOSITION

T e 4



TABLE 2. SPECIES LISTe TOTALS COLLECTEDs 2%C OCCURRENCE SPANS OF FISH EGGS AND LARVAE
_ YELLOW CREEK MUCTLEAR PLANT.

1979

COLLECTED AT

TOTAL BERCENT SEMPLING PERI10DS
TAXON SOLLECTED COYPOSITION ! 2 3 a S 6 7 & 9 10 11 12
—oFISH EGGS___
UNIDENT FISH EGGS 18 6e43 . ’ .
APLODINOTUS GRUNNIENS (EGGS) 262 93457 . . .o
CTOTAL . . . 280 106 . ) .
. .. . __.FISH LARVAE___ N
UNIDENT FISH LARVAE 842 2,92 . e e . .
. .PETROMYZONTIDAE . . 2 T . R 3
CLUPEIDAE 44866 42,01 L T T Y 'S
.. ALOSA..CHRYSOCMLORIS o .35 0.08. ... — A et
DOROSOMA $Pe. 177 .19 PERA
DOROSOMA CEPEDIANUN A 1726 1.89 « o e o v e e s
DOROSOMA PETENENSE 7578 Be28 . ¢ e e e s
<. _MIODOM TERGISUS . . ... ... . .. 2 S S S S ...
- CYPRINIDAE 253 0.28 . « e e e W -
* . ¥OLUCELLUS-BUCHANANI GR . _ . ... . . 2 A e
*  CYPRINUS CARPIO 161 .18 e TSV -
MOIROP1S SPa_ .. . . .. . 37 0.08 . . Y
NOTROPIS ATHERINOIDES - n 0. 01 . P -
NOTROPIS. VOLUCELLUS 1 T .
PIMEPHALES SP. 2 T .
o CAYOSTOMIDAE . o - ..o . . .9 0a01 ... Ceo® B e - .
ICTIOBUS SP. 1 T .
MINYTREMA MELANOPS 3 1 .
ICTALURUS FURCATUS 22 .02 . .
ICTALURUS PUNCTATUS 53 0.06 s v e R
MORONE SP, ' 136 .37 R
HORONE CHRYSOPS 1 T .
MORONE MISSISSIPPIENSIS 2 1 .
MORONE (NOT SAXATILIS) 871 0495 o e e e
LEPOMIS OR POMOXIS : 61 0.07 .
LEPOMIS SP. 3329 3.6 . + e e e
LEPOMIS MACROCHIRUS 1 T .
POMOXIS SP. 37433 33,24 R S .
POMOXIS ANNULARIS 142 .16 . . . e e
POMOXIS MIGROMACULATUS 2 1 o
UNIDENT DARTER (NOT P. CAPRODES 1 T .
UNIDENT PERCID (NOT STIZ0STEDIO 75 9,08 o e e
. UNIDENT DARTER 53 .06 . e e e
SERCINA SPe 1 T .
SERCINA CAPRODES < T N
ST1Z0STEDION CANADEMSE 3 \ .
EPLODINOTUS GRUNNIENS a5 0.40 R
LABIDESTHES SICCULUS 2 T . JUN 1983
TOTAL 91547 100

T = LESS THAM 0."1 PERCENT COvPOSITION

T e e 4



TABLE

2.

DISTRIBUTION OF LAPVLL FJSHES BY SIZE GROUP COLLECTED AT

eee

YELLOYW CFEDN

NUCLEAR PLANT,

1972

TAYON

NM

-~

S12€ CLASS GRCUPINGS

ol

9

it

(H¥)
11

12

13

14

15

16-19 2¢-1"

UNIDENT FISH LARVAE

CETROMYZONTIDAE
CLUPEIDAE

ALOSA CHRYSOCHLORI1S
-~ DOROSQMNA SPe.. .

OOROSOMA CEPEDIANUM
.DOROSOHA PETENENSE

HIODON TERGISUS
CYPRINIDAE. .. .

VOLUCELLUS-BUCHANAN] GR
- .. CYPRINUS .CARPIO

NOTROPIS SP,

NOTROPIS ATHERINOIOES
NOTROPIS VOLUCELLUS

+ .. BIMEPHALES_SP,
CATOSTOMIDAE

- JCTIOBUS SPa... .. .
« MINYTREMA MELANOPS
ICTALURUS FURCATUS
TCTALURUS PUNCTATUS

MORONE SP..

MORONE CHRYSOPS
..MORONE MISSISSIPPIENSIS
MORONE (NOT SAXATILIS)Y

LEPOMIS OR POMOXIS

LEPOMIS SP.

' LEPOMIS MACROCHIRUS

POMOXIS SPe

POMOXIS ANNULARIS
POMOXIS NIGROMACULATUS

€26

[
™

UNIDENT DARTER (NOT P, C
UNIDENT PERCID (NOT STIZ

UNIDENT DARTER
PERCINA SP.

PERCINA CAPRODES
STI20STEDION CANADENSE
APLODINOTUS GRUNNIENS

LABIDESTHES SICCULUS
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