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1.0
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INTR ION
Purpose and History

TVA is required by its National Pollutant Discharge Elimination System
(NPDES) Permit for Sequoyah Nuclear Plant (SQN) to conduct and report
annually on operational nonradiological monitoring to evaluate
potential effects of SQN on Chickamauga Reservoir. The monitoring
program was initially designed to identify major changes in water
quality and biological communities ir Chickamauga Reservoir resulting
from operation of SQN. Results of monitoring conducted in 1980-1986
(reported in TVA, 1982, 1983a, 1984, 1985, 1986b, and 1987) identified
few significant clunkn in Chickamauga Reservoir considered to be
related to operation of SQN. Based on absence of plaat-induced effects
and fulfillment of the minimum period required by the NPDES permit,
some components of the program were recommended to be terminated and

others recommended to be continued (some witii specific alterations).

Cove rotenone studies were continued because they remain the best
overall fish sampling me thod for determining reservoir-wide
quantitative and qualitative changes in fish populations. The cove
rotenone studies conducted on Chickamauga Reservoir as part of SQN
monitoring are also conducted as part of the monitoring program for
WBN, These studies will be useful in evaluating the combined effecte
of operating both nuclear facilities on the reservoir, once both plants

become operational,

The purpose of this report is to present results of cove rotenone

studies conducted on Chickamauga Reservoir in 1987, SQN began



1985, SON continued
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operation in 1980 but was taken offline in August

offline throughout the period reported here. WBN is under construction

with operation not expected until the 1
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nameplate rating of 2,441 MwWe. The plant was initially designed in the
mid-1960s to use open mode (once-thcough) cooling to comply with then
existing thermal criteria. More stringent thermal criteria were
proposed by the State of Tennessee and approved by EPA in 1972, To
meet the more stringent criteria, natural draft cooling towers were
constructed to enable the plant to operate in open, helper, or closed

modes .

Condenser cooling water (CCW) is withdrawn from lower strata of
Chickamauga Reservoir under a deep skimmer wall. The skimmer wall has
an opening length of 165 m, an opening height of approximately 3 m, and
is situated near the river channel where water depth is approximately
13 m, Because of the deep opening of the skimmer wall, water
temperature in the intake channel may be lower than reservoir surface

vater temperature.

Water leaving the condensers can be routed in one of three ways: (1) to
the diffuser pond and out the diffuser pipes (open mode); (2) through
the cooling towers, then to the diffuser pond and out diffuser pipec
(helper mode); or (3) through the cooling towers and recirculated to
the intake (closed mode) with only blowdown discharged through the

diffuser pipes.

An underwater dam crosses the river channel approximately 75 m upstream
from the diffuser. This dam "impounds" cooler water in lower strata of
the reservoir near the plant, making this water available for plant
intake. The dam is about 25 m wide by 275 m long with the crest at

elevation 199.3 m msl.
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2.0

Reservoir Description

Chickamauga Reservoir is formed by Chickamauga Dam, situated at
TRM 471.0. Water elevation normally varies from 205.7 m (675 ft,) msl
in winter to 208.0 m (682.5 ft.) msl in summer. At elevation 208 m
msl, the reservoir is 94.8 km (58.9 mi) long on the Tennessee River and
extends 51.5 km (31 mi) up the Hiwassee River. Water depth is
approximately 5 m at WBN, 15 m at SQV, and 20 m near Chickamauga Dam.

3 (375 = 103 acre feet) at

3 (600 x 103 acre

The reservoir volume 1is 465 x 106 m
elevation 205.7 m during winter ¢ 1 735 «x 106 m
feet) at elevation 208 m during summer. Mean annual travel time
through the reservoir is approximately seven days. Monthly average

travel times range between four days (February) and 11 days (May).

Average streamflows in Chickamauga Reservoir can be segmented into
three regions as follows: (1) ups.ream of the Hiwassee River
confluence, where Chickamauga Reservoir volume is 160 x 10b m3 at
elevation 208 m (22 percent of total); (2) the Hivassee segment of the

3

reservoir which has a volume of 50 x 10° o 7 percent of total);

and (3) the downstream segment from Hiwassee River confluence to
Chickamauga Dam with a volume of 525 x 106 m3 (71 percent of
total). According to current operating guidelines which have been in

effect since July 22, 1975, TVA attempts to maintain a minimum daily

average discharge of 170 m3/l (6,000 cfs) from Chickamauga Reservoir.

MATERIALS AND METHODS

Cove rotenone sampling is a quantitative, active sampling method. Fish

in a cove are isolated from the reservoir by a block net. Toxicant



(rotenone) is then applied and ¢ llect , vyielding

uantitative estimates of fish populations ir These estimates

are not necessarily equiv: to standing

reservoilr, nor




ring techniques for determining area and

undescribed sampling and subsampling




(8) specified sorting, counting, weighing, subsampling, and data

recording procedures.

Mean depth (obtained through a systematic series of depth soundings)
and surface area were used to determine the volume of the cove, and
thereby the amount of toxicant necessary to achieve a concentration of

1.0 mg/L.

Rotenone was applied with a pump using a weighted, perforated hose to
distribute the toxicant evenly at all dopths. Initially, a curtain uf
rotenone was applied adjacent to the block net to prevent small fish
from escaping. Follow«ing this, rotencne was distributad by operating
the boat in a zigzag pattern throughout the cove. Finally, shallow
shoreline areas were surface-sprayed with rotenone to ensure complete
coverage. Visible fish were picked up the day of application and
sorted by species. Each species was then sorted iuto groups by 25 mm
length increments, Small fish (e.g., Notropis sp.) that were not
readily identifiable in the field were preserved ir 10 percent formalin
and sent to the laboratory for identification, Each size group was
counted and the aggregate weight recorded. Necasionally, some length
groups were so numerous that it was not practical to count each fish.
In those cases, a subsample of that length group was counted and
weighed. The remainder of the size class was then weighed collectively
and numbers estimated by the relationship:

Numbers in = Weight of Numbers in ' Weight of
subsample ’ subsample remainder remainder



o

(5]

Since 1982, a modified subsampling procedure has been used to process
large numbers of young centrarchids (Lepomis sp.). Small centrarchids
(<76 mm total length) were separated from the remaining cove sample,
and a one kg subsample was processed. Fish in the subsample were
sorted to species, separated into 25 mm length groups, then counted and
weighed, The remainder of the sample was weighed collectively.
Numbers of each species and size group were then determined by using a
relationship similar to that described above. Fish collected the
second day were processed in the same way, except that numbers only
were recorded for each size class of each species. Weights ot
second-day fish were calculated from length-weight relationships
derived from first-day fish. Rotenone procedures may be reviewed in

more detail in the Field Operations Biological Resources Procedures

Manual (TVA, 1983).

Data Analyses

Standing stocks of each species were calculated by size class. Fish
were grouped into game, commercial, and prey species and classified as
young, intermediate and adults, based on total length., Standing stocks
of young, intermediate, and adult size classes of important species
were analyzed using a linear regression model to determine

statistically significant trends over the period 1970 through 1987,

Important species were determined by using the following criteria:
1. Must occur in at least 50 percent of samples since 1970; and
2, Must comprise one percent of either the total number or total

biomass collected.
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summer drawdown of Chickamauga approximately one month before cove
areas were sampled. Houser and Bryant (1968) indicated that in the
absence of aquatic weeds, cove standing stocks of threadfin shad were
equal to open water stocks in two Ar‘ansas reservoirs. The strong
resurgence of aquatic weeds in 1986 apparently restricted threadfin
shad from reservoir cove areas. Coves on Chickamauga have been sprayed
at least once each year for weed control prior to the rotenone surveys
since 1982, Beginring in 1985, coves were sprayed twice each year
because a single spraying did not always result in adequate weed
control. This procedure wos notably more successful in eliminating

weeds in 1985 and 1987 than in 1986,

Carp--Young-of -year carp increased significantly (both numbers and
biomass) in Chickamauga Reservoir over the period of study (1970
through 1987), but no statistically significant trend was observed for
numbers or biomass of intermediate or adult carp (table 2-8). In
previous analyses (TVA, 1978; 1980), no significant trends were
observed., However, in these reports it was noted that cove rotenone
probably does not provide a representative sample of smaller size
classes of this species (table 2-15), and statistically significant

increasing or decreasing trends should be qualified.

Both numbers (table 2-9) and biomass (table 2-10) of carp were
significantly higher in the upstream portion of Chickamauga Reservoir
(TRM 500 to TRM 529.9) than in the other two areas during monitoring

(table 2-9).

-



Bullhead Minnow-~Eullhead minnow occurrence prior to 1971 was sporadic,
but this observation may have been due to misidentification of this
species. Results of linear regression analyses show that numbers of
bullhead minnows have exhibited a significant increase (table 2-8), In
1985 and 1986 (TVA, 1986a; 1987), this species comprised 2.44 percent
and 0,71 percent, respectively, of the total number of fish in cove
rotenone samples. In 1987, this figure dropped to 0.10 percent (table
2-3)., Table 2-16 shows numbers and biomass per hectare of each size
group for this species in cove rotenone samples. No significant
differences in standing stocks were found among the three areas of the

reservoir during monitoring studies.

Smallmouth Buffalo-~Over the pericd 1970 through 1986, both numbers and
biomass of intermediate and adult size classes of this species have
declined significantly (table 2-8). However, total numbers (40/ha) of
smallmouth buffalo increased in 1983 and wese similar to levels
observed in 1971 and 1972 (table 2-17). No significant differences in
standing stocks (numbers and biomass) of this species among the three

areas of Chickamauga Reservoir have been observed,

Spotted Sucker--Biomass and numbers of young-of-ycar spotted sucker

show a significant decreasing trend (table 2-8)., Spotted sucker was
not identified in rotenone samples in Chickame2uga Reserveir prior to
1959, As noted in a previous report (TVA, 1982), this species may have
ended an expansion phase in Chickamauga about 1979, However, after
total biomass increased slightly in 1985, it decreased in 1986 and

again in 1987 to the lowest level since 1970, when monitoring studies

wife









all size groups of this species exhibited a significant increasing
trenc from 1970 through 1987 (table 2-8). Number and biomass (down in
1985) increased in 1986 and 1987, and for seven of the past eight
years, total numbers have exceeded 1,000/ha {(table 2-23). No
significant differences in numbers or biomass were found among the
three areas of the reservoir during rotenone studies conducted from

1970 through 1987.

Bluegill--Numbers and biomass of young-of-year of this species have
increased significantly turough time (table 2-8)., Estimated total
biomass for this species has been in the rangs of 20-40 kg/ha (table
2-24) for 12 of the 18 years that rotenone studies have been conducted
on the reservoir. Significant differences were found among the three
areas of the reservoir since rotenone monitoring began in 1970,
Nunbers were significantly lower in the upper arc: than either the
downstream and middle aress. Biomass was significantly lower in the

upper area than in the downstream area.

Longear Sunfish--No significant trends were observed for this species.
Total numbers and biomass has not exceeded 5 kg/ha for the 1970-87
period (table 2-25). Previous analyses (TVA, 1978; 1980) showed
increases for young and intermediate sizes, although adults exhibitedno
trend. Both numbers and biomass of this species were significantly
lower upstream than in either of the other two reservoir areas for the

rotenone sample period (1970-87).

-18-



Redear Sunfish--This species has exceeded 12 percent and 3 percent,
respectively, of the number and biomass of all fishes collected in
18 years of rotenone sampling (table 2-7). As in previous analyses,
biomass and numbers of young and intermediate redear sunfish showed a
significant increasing trend (table 2-8). This general increasing
trend is probably related to increased aquatic macrophytes in
Chickamauga Reservoir. Zone comparisons did not show any significant

differences among the three areas of the reservoir.

Largemouth Bass--This species has occurred in 99 percent of all
rotenone samples since 1970 and has made up over one percent of the
number and three percent of the biomass of all fish collected during
this period (table 2~7). The significant increasing trend in biorass
of young-of-year and numbers of intermediates documented from 1984
through 1986 continued in 1987 (table 2-8). A significant increasing
trend for numbers and biomass of adults was documented through 1985,
but this trend has not been evident the past two years. Total biomass
increased from 5 kg/ha in 1986, (the lowest since 1974) to over
11 kxg/ha in 1987 (table 2-27). There are significantly fewer
largemouth bass in the upper area of the reservoir than in the middle
and downstream areas (table 2-9). Neo significant zone differences were
noted for biomass of this species. Abundance of all size classes of
largemouth bass may be directly related to increases in young bluegill
and other sunfish, as well as to aquatic macrophyte coverage. In 1986,
deteriorating water quality in backwater cove areas due to drought
conditions may have contributed to reduced largemouth bass stocks in

coves; however, these stocks appeared to have recovered in 1987,

-19-









3.0

which cove rotenone often does not provide a representative sample. On
the other hand, species that have shown increasing trends (e.g.,
bluegill, gizzard shad, and largemouth bass) are those for which cove

rotenone usually provides better estimates of relative abundances.

The overriding influence on standing stock estimates for many of the
important fish species in mauga Reservoir appears to be
associated with habitat al ~~ a, specifically the seven-fold
increase in area occupied by . satic vegetation since 1976. This has
resulted in higher standing stock estimates for various centrarchids,
particularly warmouth, redear sunfish, bluegill, and lg  "“wouth bass.
Whether aquatic vegetation has resulted in a decrease mass -
numbers of some fish species (e.g., threadfin shad, smallm,uth buffalo,
white crappie, white bass, and freshwater drum) i{s not clear. The
experimental summer drawdown of Chickamauga Reservoir in 1985 produced
conditions that support previous assumptions regarding avoidance of
densely vegetated coves by freshwater drum a..! threadfin shad . This
premise was further supported in 1986 with the return of aquatic
macrophytes ‘n cove areas and corresponding decreases of freshwater

drum and threadfin shad standing stocks in cove rotenone surveys.

CONCLUSIONS AND RECOMMENDATIONS

Based on cove rotencne sampling from 1970 through 1987, total fish
biomass in Chickawauga Reservoir has remained relatively stable.
Although changes f{n species abundance have been documented, these

changes appear related tc aquatic macrophyte increases rather than to

-22-



sampling using rotenc

1g conducted ith ) excep 3 Sampling she

: ! ~) AP ({ Q ’ b )
the uppermost n Chickamauga Reservo (Sewee Cireek

W
<Y

and WBN




REFERENCES

Hollander, M. and D. A. Wolfe. 1973. Nonparametric Statistical Methods.
John Wiley and Sons, New York. 503 pp.

Houser, A., and H. Bryant, 1968, Sampling Reservoir Fish Populations
Using Midwater Trawls. pp. 391-404. Reservoir Fishery Resource
Symposium, Athens, Georgia, April 5-7, 1967.

Tennes ee Valiey Authority. 1978, "Preoperational Fisheries Report
for the Sequoyah Nuclear Plant." Norris, Tennessee: Division of
Forestry, Fisheries and Wildlife Development, Fisheries and
Waterfowl Resources Branch.

Tennessee Valley Authority. 1980, "Watts Bar Nuclear Plant
Preoperational Fisheri¢s Monitoring Report, 1977-1979." Norris,
Tennessee: Division of Water Resources, Fisheries and Aquatic
Ecology Branch.

Tennessee Valley Authority. 1982. 'Aquatic Environmental Conditions in
Chickamauga Reser/)ir During Operation of Sequoyah Nuclear Plant,
First Annual Report (1980 and 1981)." Knoxville, Tennessee:

Division of Water R :sources. TVA/ONR/WRF-82/4(a).

Tennessee Valley Authority. 1983a. 'Aquatic Environmental Conditions
in Chickamauga Rese:rvoir During Operation of Sequoyah Nuclear Plant,
Second Annual Report (1982)." Knoxville, Tennessee: Division of
Air and We cer tesoures. TVA/MR/WRF-83/12(a).

Tennessee Valley futhorits, 198%p. "Field Operations Biological
Resources ~roceduris Minual." Fisheries Sampling and Field
Analysis. Quality Assurance Procedure Number S&F OPS-FO-BR-23.7
Revision 1 Divisior «f Services and Field Operationms.

Tenuessee Valley Authority. 1984, ‘'Aquatic Environmental Conditions
in Chickamauga Reservoir During Operation of Sequoyah Nuclear Plant,
Third Annual Report (1983)." Knoxville, Tennessee: Division of Air
and Water Resources. TVA/ONR/WRF-84/5(a).

Tannessee Valley Authority. 1985, "Aquatic Environmental Concitions
in Chickamauga Reservoir During Operation of Sequoyah Nuclear
Plant, Fourth Annual Report (1984)." Knoxville, Tennessee:
Division of Air and Water Resources. TVA/ONRED/WRF-£5/1(b).

Tennessee Valley Authority. 1986a. 'Aquatic Environmental Conditions
in Chickamauga Reservoir During Operation of Sequoyah Nuclear Palut,
Fifth Annual Report (1985)." Knoxville, Tennessee: Division of Air
and Water Resources. TVA/ONRED/WRF-86/1(b).

Qb=



REFERENCr3 (Continued)

Tennessee Valley Authority. 1986b. '"Preoperational Assessment of Water
Quality and Biological Resources of Chickamauga Reservoir, Watts Bar
Nuclear Plant, 1973-1985." Knoxville, Tennessee; Di ion of Air

and Water Resources. TVA/ONRED/WRF-87/la.

Tennessee Valley Authority. 1987. 'Aquatic
Chickamauga Reservoir During Operati

" Knoxvill

Sixth Annual Report (1986).
777

and Water Resources., TVA/ONRED/WRF-8




APPENDIX A. MEAN ANNUAL NUMBER PER HECTATE OF EACH FISH SPECIES COLLECTED IN COVE ROTENONE SAMPLES FROM
CHICKAMAUGA RESERVOIR, 1970-87

TRM 475.2 TRM 475.7 TRM 476.2 TRM 478.0 TRM 484.7 TRM 492.6 TRM 495.0 TRM 0.1 TRM 1.2
(1 Sample (7 Samples (11 Sampies (18 Samples (1 Sample (1 Sample (17 Samples (1 Sampie (1 Sample
Collected) Collected) Collected) Collected) Collected) Collected) Collected) Collected) Collected)

SPECIES
Chestnut lamprey 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.00
Paddlefish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spotted gar 0.00 3.12 2.49 2.22 0.00 0.00 1.18 4.65 0.00
Longnose gar &0 0.87 5.06 0.94 0.00 14.29 2.51 0.00 0.00
Shortnose gar 0.00 0.00 0.00 0.13 0.00 0.00 0.00 13.95 0.00
Skipjack herring 0.00 1.90 3.18 6.74 0.00 17.86 8.66 .00 10.91
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00
Gizzard shad 5,981.11 732.33 3,940.15 2,234.83 832.65 585.71 2,738.60 20,790.70 758.18
Threadfin shad 1,286.67 2,895.48 10,268.35 3.174.05 277.55 2,675.00 3,721.47 13,781.40 4271.27
Mixed shad 0.00 558.75 0.00 9.14 ¢.00 0.00 0.00 0.00 0.00
Mooneye 0.00 0.32 0.00 0.10 0.00 0.00 0.13 0.00 3.64
Minnow, carp 0.00 26.19 0.00 8.43 0.00 0.00 46.76 0.00 0.00
Central stoneroller 0.00 0.27 0.3 1.16 0.00 0.00 5.99 0.00 0.00
Goldfish 0.00 0.00 0.0v 0.50 0.00 0.00 0.1 0.00 0.00
Carp 0.00 13.58 18.15 8.94 4.08 0.00 6.68 0.00 1.82
Silver chub 0.00 0.48 0.00 0.52 0.00 0.00 1.77 0.00 0.00
Golden shiner 0.00 20.9) 329.44 177.75 0.00 0.00 478.23 2,213.95 0.00
Unidentified shiner 0.00 0.00 0.65 0.2 0.00 0.00 13.83 0.00 0.00
Emerald shiner 0.00 66.54 1,107.97 154.8% 0.00 0.00 166.71 104.65 0.00
Ghost shiner 0.00 0.00 0.43 0.25 0.00 0.00 1.37 0.00 0.00
Common shiner 0.00 0. 0.00 3.7 0.00 0.00 11.12 0.00 0.00
Spotfin shiner 0.00 5.09 ac3.0! 271.16 0.0% 0.00 63.99 27.91 0.00
Mimic shiner 0.00 7.8% 0.00 0.74 0.00 0.00 0.88 0.00 0.00
Steelcolor shiner 0.00 0.00 75.10 19.61 0.00 0.00 0.50 0.00 0.70
Pugnose minnow 0.06 2.2} 0.22 3.28 0.00 0.00 5.79 233 0.00
Striped shiner 0.00 0.00 0.43 0.00 0.00 0.00 2.0¢€ 0.00 0.00
Unidentified minnow 0.00 35.03 0.00 89.40 0.00 0.00 0.00 0.00 0.00
Elunthose minnow 0.00 $3.u7 0.00 87.35 0.00 0.00 126.50 0.00 0.00
Fathead minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.11 .00 0.00
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APPENDIX A - PART TWO. (Continuol)

TRM 2.5 TRM 3.5 TRM 505.4 TRM 506.0 TRM 507.3 TRM 508.0 TRM 524.6

(1 Sample (1 Sample (1 Sample (1 Sample (1 Sample (17 Samples (12 Samples

Collected)  Collected)  Collected)

SPECIES

Unidentified sunfish 0.00 0.00 0.00 0.00 0.00 4.65 0.00
warmouth 22.92 20.29 5.56 3.57 26.63 1,278.20 217.12
Redbreast sunfish 0.00 0.00 0.00 0.00 0.00 161.59 1.79
Green sunfish 54.17 0.00 0.00 0.00 3.70 17.95 7.76
Orangespotted sunfish 10.42 2.90 16.67 3.57 7.41 11.43 0.00
Bluegill 4,467.71 3.539.13 3n.2 832.14 1,133.33 7,304.17 810.87
Longear sunfish 0.00 0. 0.00 10.71 0.00 14.63 0.38
Redear sunfish 32.29 68.12 38.89 42.86 66.07 2,044.83 98.40
Hybrid sunfish 0.00 0. 0.00 0.00 0.00 0.37 0.00
Smallmouth bass 0.00 0.00 0.00 0.00 0.00 0.27 0.00
Spotted bass 23.96 5.80 1111 128.57 233.33 88.07 13.08
Largemouth bass 360 .42 230.43 155.56 a07.14 359.26 319.58 . 45.73
White crappie 120.83 91.30 1,038.89 39.29 m.n 90.29 126.65
Black cra, e 0.00 ¢.00 0.00 0.00 0.00 0.97 2.79
Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.14 0.00
Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mud darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rainbow darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stripetail darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Orangethroat darter 0.00 0.00 0.00 2.00 0.00 0.00 0.00
Yellow perch 3.12 1.45 5.56 0.00 0.00 44.48 0.00
Logperch 0.00 N 0.o¢ 0.00 0.00 37.26 0.19
Sauger 0.00 0.00 0.00 0.00 3.70 3.26 0.00
Freshwater drum 725.00 75%.07 400.00 235.1% 188 .89 399.17 470.78
Brook silverside 0.00 0.00 0.00 0.00 0.00 30.09 21.45
Mixed & unid minnows 2,657.29 872.46 31110 525.00 185.19 12.18 2.52

TOTAL 13,488.54 17,164.20 18,072.22 8,9€4.29 7,877.78 22,267.74 17,583.98
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APPENDIX C - PART TWO.

Cont inued

RN 2.5
(1 Sample
Collected)  Collected)  Collected)

SPECIES

Yeilow bass

Rock bass
Unidentified sunfish
warmouth

Redbreast sunfish
Green sunfish
Orangespotted sunfish
Bluegill

Longear sunfish
Redear sunfish
Hybrid sunfish
Smallmouth bass
Spotted bass
Largemoutn bass
white crappie

Black crappie
Unidentified darter
Unidentified darter
Mud darter

Rainbow darter
Stripetail darter
QOrangethroat darter
Yellow perch
Logperca

Sauger

freshwater drum
Brook silverside
Mixed & unid minnows

TOTAL

s

coocoomoncOocRDOolLleoBOO e

ggs88g

veuvweeoooe

.02

.00
™. 7

.70

IRM 3.5
(1 Sample

0.00
0.00
0.00
0.12
0.00
0.00
0.02
20.58
0.00
0.40
0.00
0.00
0.03
1.34
0.53
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
4.39
0.00
5.07

100.00

100.

oo 0o

—-QNOQOQQOOOQOU‘QOOOOON‘OOO

iRM 505.4
(1 Sample

.22

.61
.86
i 4

gggges

.00
.03

20
.00
A2

TRM 506.0
(1 Sample

Callected) Collected) _  Collected) Collected)

0.00
0.00
0.00
0.04
0.00
0.00
0.0a
9.28
0.12
0.48
0.00
0.00
1.43
4.54
0.44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.63
0.00
5.86

106.00

TRM 507.3
(1 Sample

0.00
0.00
0.00
0.38
0.00
0.05
0.09
14.39
0.00
0.85
0.00
0.00
2.96
4.56
1.4)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
10.01
0.00
z.35

100.00

TRM 508.0
(17 Samples

0.33
0.00
0.02
5.74
0.73
0.08
0.05
32.80
0.07
9.21
0.00
0.90
0.40
1.44
0.41
0.00
0.00
0.0C
0.00
0.00
0.00
0.00
0.20
0.17
0.01
1:79
0.14
0.05

100.00

TRM 524.6
(12 Samples

1.65
0.00
0.00
1.23
0.01
0.04
0.00
4.61
0.00
0.56
0.00
0.00
0.07
0.26
0.72
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.68
0.12
0.0

100.00

PR 7 a—
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APPENDIX E. MEAN ANNUAL NUMBER PER HECTATE OF EACH FISH SPECIES COLLECTED IN COVE ROTENONE SAMPLES FROM
CHICKAMAUGA RESEIVOIR 1970-87

1970 1971 1972 1973 1974 1975 1976 1977 1978
(12 Samples (4 Samples (4 Samples (4 Samples (4 Samples (4 Samples (5 Samples (S Samples (5 Samples
Collected) Collected) Collected) Collected) Collected) Collecied) Collected) Collected) Collected)
SPECIES
Chestnut lamprey 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Paddlefish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.21 0.00
Spotted gar 1.69 0.27 0.00 0.20 0.46 1.19 12.12 2.89 0.43
Longnose gar 1.70 0.00 0.40 0.20 0.40 0.26 0.43 1.21 5.30
Shortnose gar 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.82 0.00
Skipjack herring 8.8 0.00 13.75 25.50 6.98 2.39 3.50 5.57 0.00
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 48.48 0.00 0.00
Gizzard shad 1,775.08 890.94 836.87 1,035.63 917.56 1,055.64 1,985.21 9,552.49 4,071.96
Threadfin shad 2,732.99 3.351.72 8,146.51 7,254.21 6,919.78 4,029.94 3,401.95 1,566.42 53.10
Mixed shad 766.72 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mooneye 0.80 0.00 0.00 0.85 0.27 0.00 0.36 10.23 0.00
Minnow,carp 0.00 0.00 0.00 233.20 0.00 20 .43 0.00 23.55 0.00
Central stoneroller 0.00 0.00 0.00 0.46 0.27 0.00 1.49 2.74 7.64
Goldfish 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00
Carp 5.77 27.66 14.66 21.49 8.719 12.65 22.37 14.26 9.46
Silver chub 0.00 0.00 0.00 0.00 2.86 3.79 14.90 0.00 1.22
Golden shiner 4.36 0.58 6.98 13.26 5.81 12.25 87.29 363.21 229.84
tinidentified shiner 0.00 0.00 0.9 0.727 0.00 48.06 1.21 0.00 0.00
Emerald shiner 0.00 0.00 72.46 132.95 4.33 54.04 80.75 191.63 125.12
Ghost shiner 0.00 0.00 0.00 0.00 2.42 0.00 0.00 0.00 0.00
Common shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.81 0.00
Spotfin shiner 4.00 0.00 0.00 6.21 3.63 11.84 212.04 114.59 24.75
Mimic shiner 0.00 0.00 0.00 0.00 0.00 0.60 14.66 1.64 1.38
Steelcolor shiner 0.00 0.00 0.00 0.00 0.00 0.00 9.20 0.00 0.00
Pugnose minnow 0.00 0.00 0.00 0.00 0.00 0.91 0.00 0.00 0.00
Striped shiner 0.00 0.00 0.00 0.00 5.91 1.61 0.00 0.00 0.00
Unidentified minnow 0.00 0.0° 0.00 1,052.00 0.00 0.00 .00 1.21 ¢.00
Bluntnose minnow 0.00 0.00 1,011.6€ 0.00 0.00 0.0v 0.65 0.00 0.00
fathead minnow 0.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00
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APPENOIX E.

Continued

1970
(12 Samples

SPECIES

Redbreast sunfish
Green sunfish

Urangespotted sunfish

Bluegill

Longear sunfish
Redear sunfish
Hybrid sunfish
Smallmouth bass
Spotted bass
Largemouth bass
white crappie

Black crappie
Unidentified darter
Unidentified darter
Mud darter

Rainbow darter
Stripetail darter
Orangethroat darter
Yellow perch
Logperch

Sauger

freshwater drum
Brook silverside
Mixed & unid minnows

TOTAL

0.00
12.73
3.a
1,506.60
74.21
40.97

-

&
e~eoocococo o0
o
=4

699.

8,818.64

1971

(4 Samples
_ Collected) Collected) Collected) Collected) Collected) Collected) (Collected) Collected) Collected)

g§528g888881L2%83¢%

.O .
v

Y8338

~
~

4

-
o«

1972
(4 Samples

"
10.
2,962.
254.

17
87

b4

149.09

123.

55.68
.18
58

15,198,

coocNe ON

g8

28

.00
.90
.00
0o
.00
25
25
.61
05
.18
400.

06

9

1973
(4 Samples

224
35.
2,775.
3714.
694.

55.
162.

w
w

ZEZvElccecopesl o ¢ :
S3ttsre8888888823888222388

&
o

1974
(4 Samples

u.g
eonN e

Reoo8B

ges28zges

67.08

8.30
€3.13
2.50
254.72
12.57
0.26

11 . 672.90

1975
(4 Samples

0.00
0.60
0.26
4,119.62
537.07
240.66
1.13
0.00
6.9
106.74
13.25
0.75
0.00
0.80
0.00
0.00
0.00
0.75
4.36
19.70
1.92
139.26
73.02
0.00

14,490.65

1976

(5 Samples

17.

6.674.
1,061,

w

wiBooveossbBFonl

323.
216.

17,240.

s82:88°28

g8

gges

—
~

BREEIEERR

o

1977
(5 Samples

1.82
9.01
0.00
19,668.26
5..9.96
979.08
0.00
1.14
41.84
399.64
90.75
3.08
0.00
0.00
.00
0.82
0.98
0.00
147.65
161.67
6.93
306.90
352.35
0.00

35.726.55

1978
(5 Samples

16.79
3.72
0.00

15.974.88
274.21
464.89

0.35
0.00
62.78
581.58
155.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
328.31

75.13

1.48
156.54
119.40

0.00

23,428.00
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