— O L T Y — )
"ISH AND WILDLIFE SERVICE %5 L&Es i
. WASHINGTON, D.C. 20240 _}? ' i

o -;‘  v e .
A | N 4; O(O'D\ e (’\Q\ P.I\I;‘b.) //

T e e

In Rep]y Refer To:

FWS/OES 375 4
v Sep 28 19719

i
i

Dr. Thomas H R1p1ey

Director:

Division: of Forestry, Fisheries and
Wildlife Development o

Tennessee Yalley Authority

Norris, Tennessee 37828

Dear Dr. Ripley:

This responds further to the Tennessee Valley Authority's (TVA) /O Ci
January 5, 1979 request for reinitiation of Section 7 consulta-

tion pursuant to the Endangered Species Act of 1973, as amended,

on alternatives to the Columbia Dam project and its impact on

the Endangered birdwing pearly mussel (Conradilla caelata), the
turgid-blossom pearly mussel (Epioblasma turgidula), the tan

riffle shell clam (E. walkeri), the Cumberland monkey-face pearly

mussel (Quadrula intermedia), and the pale 1illiput pearly mussel

(Toxolasma cylindrella).

PROJECT DESCRIPTION

~ \
ro1lowing approxinately three years of planning by local leaders
and citizen groups along with subsequent TVA involvement, a plan-
ning report was issued in August 1967, by TVA recommending the
construction of a dam at the Columbia site on the Duck River in
Maury County, Tennessee. Further studies suggested the feasibility -
of an additional dam at the Normandy site; the two dams of the pro- i
ject were proposed as units of the Upper Duck River Project in a ‘
1668 report, Construction of Normandy Dam began in June 1972 and
the dam was completed and closed in 1976, while construction at the
Columbia site began in August 1973 and the entire project as now -
planned is 30 percent complete,

The Columbia Dam project as originally planned would be part of
~& multipurpose water control system for the upper Duck River
area in middle Tennessee. The completed dam is to be located |




oh the Duck River at DI 136.9, 112 miles downstream f  the Normandy

* Dam and would create a 12,600 acre multipurpose reservoir at a norma)
summer pool elevation of 630 feet, which would affect water levels
spproximately 54 miles up the Duck River in Maury and Marshall Counties,
Tennessee, to about DRM 191. The dam would consist of two rolled earth-
{111 embankments totalling 2,075 feet long and 80 feet high above the
flood plain, and a concrete weir controlled by five 40-feet high by
10-feet wide radial gates.

The Columbia and Normandy dams were originally designed to be

operated as a unit in a total water control system. TVA has outlined
tne following project objectives:  reducing flooding on urban and
aericultural lands; providing a more dependable supply of improved
quality water; and creating new recreational opportunities. Addi-
ticnal and more detailed information regarding the project and specific
potential objectives can be obtained from the "Final Environmental
Statement, Duck River Project" of June 1974, the "Draft Report on
Preliminary Studies of Columbia Dam Alternatives" of February 1979,
and the "Report to OMB on Columbia Dam Alternatives" of April 1979,
211 three of which were prepared by TVA,

CONSULTATION HISTORY

On June 14, 1976 (41 FR 24064), several specics of mussels, some of

which were reported to have occurred in the upper Duck River, were

listed as Endangered species in a final rulemaking. As a result

of this rulemaking, TVA was advised on June 22, 1976 that the

Columbia Dam project would impact four of these species, and they

were requested to initiate consultation. On August 13, 1976,

TVA requested consultation, specifically for cng species, Conradilla
ceelata, and requested information or the occurrence of other species

1n the Duck River. A consultation meeting belween the Fish and Wildlife
Service (FWS) and TVA took place on January 12, 1977, and a biologica)
cpinion was rendered on February 16, 1977 stating that the project as
rYznned was likely to jeopardize the continued existence of the birdwing
rezrly mussel (Conradilla caelata) and the Cumberland monkey-face pearly
mussel (Quadrula intermedia). On April 19, 1678, the Corps of Engineers
(L) requested consultation on a Section 404 permit application for the
ciect, and a biological opinion was rendered on May 26, 1978, stating
thet project completion was likely to jeopardize the two species referenced
in the previous opinion to TVA as well as another species, the tan riffle
shell clam (Epioblasma walkeri) (listed on August 23, 1977, 42 FR 42353).
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On 5anuary 11, 1979, the Service received TVA's request to reinitiate
consultation on the basis of new information and project alternatives that
had been developed at the request of the Office of Management and Budget
(OMB). -On March 6, 1979, FWS personnel met with representatives of TVA
for a ground and helicopter tour of the dam site, and again on March 7, 1979
to discuss alternatives to the original project as proposed by TVA and
their possible effects on the referenced species of mussels. Again, on
kpril 25, 1979, FUWS personnel met with TVA personnel in Knoxville, Tennessee
to discuss and clarify these alternatives as they appear in TVA's "Report
to 01B on Columbia Dam Alternatives" of April 1979.

The FHS reviewed information contained in the Environmental Impact
Stetement titled: "Final Environmental Statement Duck River Project",
Fpril 28, 1972; the "Supplement to Final Environmental Statement Duck
River Project", June, 1974; the "Report on Preliminary Studies of
Columbia Dam Alternatives", April, 1979; "An Evaluation of Mussel ~
Populations in the Powell River, Tennessee and Virginia", June, 1979;
"An Evaluation of Mussel Populations in the Clinch River, Tennessee

and Virginia", 1960-1978; as well as other information provided by TVA,
acedemic and private sources, and other information available within
the FWS. Copies of pertinent sources of information are included in

an acdministrative record maintained in the Office of Endangered Species.

TVA ALTERNATIVES

Since the FWS has already rendered a biological opinion on the
Columbia Dam project as originally planned (February 16, 1977),
SheltEinitigtion ot consultationnecessitating, thistbiglogicals
BRI QI aS b as € TOMTE, SET 165,01, TVATdeVeIDped s | CBFRAtIVES WhicH
dons iy tiitesaimodification. of. the. projertzas originally planned
Three alternatives were presented by TVA in the draft document
titled, "Report on Preliminary Studies of Columbia Dam Alternatives"”,
February 1979. These alternatives were presented to the FWS at the
March 7, 1979 meeting, and were subsequently modified and presented
in the (RERORLLtOTOMBIGA CoUMbia, DA ATTErnatives ! of -April =197
Details covering the alternatives can be found in these documents.
In summary, the three TVA alternatives are as follows:
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Progect as planned - with conservation. Under this alternative,
TVA would complete the Columbia Project as originally planned,

moving forward immediately with full construction - completmng

the dam, diverting the water through it, comp]et1ng highway and “\\\

other re]ocatmon work and acquiring the remaining land. River /. r@w
diversion would continue through the two open sp1]1way bays in «— /_,&i. ,
a self-regulating manner Gt the: ﬁggﬁrtmehf of ‘Intérior deter-) (7 5, :ﬁi? j
finEsTEhat VariousTconseyvat ion measures directdd atlisted musse]si S /
Raverbeen.carried:ouf, at which point spiliway bays would be com- //
pleted as originally planned and the reservoir would be filled.

(See April 1979 Report to OMB). 'As a self-regulation dam, normal

flows backwater would extend from elevation 571 feet at the dam

upstream to about Duck River Mile 156 (just below Leftwich).

Conservation measures would in most cases follow a series of
base-1ine studies on the biology and habitat requirements of

1isted mussels found to occur in the project area. THe fo1Tgy-j
Tngyconservatipn measures would; beTeaTried out™to d§sure habitat “J
Forithedmisselss

a. wWater-qualityZand habitat.improvement{ In order to ,
restore the natural biota of the river, it will be
necessary to reproduce, as much as possible, the
natural water quality and habitat conditions of
centuries ago. - Once completed and filled, the dam
will be operated to ensure the release of high quality
water. Additionally, dischargers of effluents to the
river will be expected to provide waste water treatment
at Tevels necessary to maintain the stream use classifi-
cations of the river as designated by\the Tennessee Water
Quality Control Board.

b. [low dams{ Reconstruction and renovation of old mill dams
at historic sites and construction of new.low-level dams
or similar structures would create habitats more likely
to be colonized by freshwater mussels.

c. KShoal aresd. Natural shoals in the river will be protected
from gravel dredging and other adverse impacts.

d. Uransplantst It may be desirable to transplant all the
freshwater mussels from the section of the river to be
impounded to other locations, either in the Duck River
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L (e g., downstream from the Shelbyville Dam) or elsewhere
to: ‘ensure the continued existence of these species.

e. B§§U1hthy’m§§§gZ§§F Working through appropriate State
agencies, additional regulatory measures will be promoted
i .to control the protectmon, taking, or disturbance of certain
" freshwater mussel species. This would include financial
assistance to State law enforcement programs if necessary,
Also, it will be proposed to appropriate State agencies that

sanctuaries bé created in the Clinch, Powell, North Fork--Holston

" Rivers and in other areas-in the Tennessee Va]1ey where musse]
~populations that include the referenced species occur.
. s"q”ham§3ﬁij]Eﬁ?‘deve]ﬁb?ﬁ'tb”%Eﬁte“EYTEtlng environmentaT
- bronl em§?bn”tﬁ§"e TiversitoTifniclvude actual'reclymat10n of]

leturbed’1ewg~areasL”Dgg?ad1ﬁ Pof mificipal waste treatmeqts
gygiemSJZandLAmprov1ng "soilerosion control’ précticés inTthe

Clinch-PowelTEWa tersheds

Low pool - downstream relocation. The project would be completed
in such.a manner as to be operated at a low pool level so that the
reservoir would stop short of the large mussel population just
downstream from the Lillard Mill Dam at DRM 179. The low pool
would serve as an alternate to Normandy Reservoir as a source of
water supply but would more likely be used to serve the water needs
of Columbia by supplementing and regulating flows from Normandy. .
This alternative would provide similar recreation, wildlife manage-
ment, and other development benefits as the original plan but at a
. reduced scale. Flood control would be provided by a downstream
relocation and protection program of some structures on the flood-
plain at the city of Columbia. X

~,

No impoundment - downstream relocation. The "earthen portion of
the present dam would be.removed, no water would be impounded,

the upstream portions of the Duck River corridor in the project
area would be developed in a planned manner, and a relocation

and protection program would be developed for the city of Columbia
as in the second alternative described above. Three levels of
potential river corridor development were presented.




" CUMULATIVE IMPACTS

The Fish and Wildlife Service has also examined other public and
private activities or programs which might have cumulative impacts
on the subject species. Because the distribution of the five species
of mussels since 1960 seems to center around the Clinch, Powell, and
Holston River system(s) in Tennessee and Virginia in addition to the
Duck River in Tennessce, these areas were examined to ascertain
possible cumulative effects. Through FWS areca and regional offices,
informetion was obtained on existing and proposed projects on or in
the vicinity of these rivers that involve the COE, the Soil Conserva-
tion Service, the Federal Energy Regulatory Commission, the
Environmental Protection Agency, the Office of Surface Mining, and
the Virginia Division of Mined Land Reclamation. The purpose of this
review was to determine whether TVA's proposals, when examined in the
more dynamic context of these other projects, may jeopardize the con-
tinued existence of these mussel species.

A consideration of these projects, most of which occur on or near

the Clinch and Powell Rivers in Virginia and northern Tennessee,
indicates that many could have a negative cumulative effect on some

of these mussel species. The birdwing pearly mussel occurs in middle
reaches of both the Clinch and Powell Rivers, and the Cumberland
monkey-face pearly mussel occurs in middle reaches of the Powell River.
Potential negative effects include possible increases in erosion,
siltation, and a general degradation of water quality associated with
charnel realignment, strip mining activities, and the possible develop-
ment of pumped storage hydroelectric generating facilities along these
rivers. Additional information concerning these projects is contained
in the administrative record for this consultation.

On the vesis of this revicw, [ have determined that the cumulative effects
of these activities are minimal but that they constitute a factor that
irust be considered in rendering my biological opinion.

510L0G1CAL OPINION

Rased on our review of the above information and other information
cr.d data available to FWS, it is my biological opinion that the first
end second alternatives proposed by TVA are likely to jecpardize the
corotinued existence of two of the five subject mussel species, the
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birdwing pearly mussel (Conradilla caelata) and the Cumberland

monkey-face pearly mussel (Quadrula ingermedia), whereas the third

proposed alternative is not likely to jeopardize the continued existence

of any.of the Endangered mussel species.

*ﬂ;zﬁ;gmxggio]pgjﬁalgopinion that completion of the full project as planfed
would ,notyjeopardize, the continued existence of the two specie?’?;, prior
ﬁg;ﬂnqugkigni;TVA'vqggnto?qssure.the“fWS.that_it had completed,

. with '
qpkbﬂéhisutce555ﬁfhéikonsérva%ion”prograMfdeséribedTin parts -17to.5 be]oé)-

| !
s E YA L e VATS TR P TR X Rt Ve 1§ s 1A KR IV foeopard tze
ghevcontinvedsexislenterof Tpher tRoTrefeTENTEd MUSSE ]I species s {9'23?7
IBLOV RSO YAt AT VAT CaT ry? ol thes Conservation Program:andrdges rioy
LeqUtre el s U Cess e, thatiprogram: befure comp ety the praject sy

o 3

\neds For example, this alternative would require TVA only fo
conduct mussel transplants prior to project completion not to achieves
proven successful transplants.

The average inundation resulting from alternative two, impounding water
to within five miles of the shoal at Lillard Mill, is also likely to
jeopardize the continued existence of the two mussel species due to the
effects of inundation of portions of the population between approxi-
mately DRM 132 and 173, possible predation from fish in the reservoir on
the host fish for the mussel in upstream portions of the population
(especially during periods of high flow when the level of water would be
allowed to rise), possible affect on the life cycle of the unknown host
fish for the mussel, and possible alterations in water chemistry in the
vicinity of the mussel shoals due to the closg proximity of still water.
Again, the jeopardy caused by these eventualities might be overcome by
the successful completion of a conservation program as described under
this alternative. :

It is our understanding that TVA only considers their first alternative

to be consistent with project objectives. We will first address that
alternative. TVA may continue with some facets of the total project, such
as land acquisition, road realignment, etc., as long as they determine
that these actions do not-constitute an irreversible and irretrievable
commitment of resources which have the effect of foreclosing the
formulation or implementation of any reasonable and prudent alternative
measures which would avoid jeopardizing the continued existence of

the referenced mussel species. . :

REASONABLE AND PRUDENT ALTERNATIVES

ITOTAEE RO e V0T AR GUPRre 71 10, thE COREIRUEd. X1 5 tanceor, the Endangeredy
LBEC1EsT I Ne T CONSEr YA On ea SUTEs LasSDETated Wi th™the Fi¥s T3  Eeratves
HOenTTfiegchy TVAZ(2ZEI 0N pagesT4TANUIS)TEhou1d bE odTTIEa 1N they
Fo1T6w ngoranner? . |
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Tusya T irTeooTdipationTand Wity e assistaniceTor, the "FUS,
YevelopsTearryroutyrandTcompleterwiflizproven successy asconservation
progranzfor=thezbirdking; pearly mussel=and- the-cumberland monkeyzfac
 fissel EAChAOfithese activitieSTAISEOCCUR Prior 0 Tfina) closurey

%E.inmm.g gtermina aii.gﬂ:of;zbs;.-sq}?.nt*'pf.water.mmpoundménﬂ"

This alternative presumes that the Columbia Dam project could be
completed as originally planned and would provide some or all of
the original objectives without causing jeopardy to the continued
existence of the two species of mussels.

‘Construction of the dam may continue .to the point where it caniber
Hoperiated. asva self-regulation dam:byfrerouting watér. through the
;9pgﬁ¥$ﬁj]lWays;as'iJ]u5£fated in Fugdte '35 of the "Report to OMB
on Columbia Dam Alternatives", April, 1979. However, while
operating the dam as a self-regulating structure, water should

not be impounded to a level so high as to disrupt natural flow
levels now experienced at Leftwich (approximately DRM 156).

While this phase of construction and preparation is underway, =
TVA should immediately start studies to identify the host fish
species necessary for continued development of glochidia of the
two referenced mussel species.

At this point, the dam may be operated as a self-regulation
project while additional studies are conducted that are designed
to describe the biotic and abiotic characteristics of sites

where the two mussel species occur in the Duck River as well as

the habitats at sites on the Clinch and Powell Rivers in Tennessee
and Virginia where the listed mussels are known or found to occur,
Similar studies should be carried out in those parts of the Duck, -
Clinch, Powell, and Holston Rivers which would appear to be
potential transplant sites for the mussel. Parameters to be
measured or studied at each site would be such as:

-water quality including heavy metals;
streamflows;

'depth regime;

substrate morphology and composition;

~planktonic communities;
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f aquatic 1nvert rate communities;
aquat1c vertebrate commun1t1es. and

‘ . ; = e PR A R T S
; t; macrophyte communities.

&n add1t10n to efforts at identifying the host fish for the

birdwing pearly mussel and the Cumberland monkey-face pearly
mussel, the following life history parameters should be measured
or studxed at the Lillard Mill site and at sites on the C11nch
and Powe]] vaers where the species occurs:

;’ "5 popu]atuon assessment including density, standing stock,
. spatial limits, substrate, current and depth associations,
" age class composition, and sex ratio;

host fish identification and relationships including species

!, composition, distribution and behavior of candidate fish, “
~and fish community comparisons;

. reproductive processes including spawning period, gonad

: development and fecundity;

- food habits related to food abundance and composition; and
predation levels,

The purpose of these studies will be to characterize the habitat
and 1ife history of the two Endangered species found to be extant
in the Duck River as a step toward identifx;ng possible trans-
plant sites and/or habitat manipulations that might be necessary
L_éo insure the continued existence of the musiels in these rivers,
Acex suffJCJentebasel1ﬁé"hab1;ft’€“ﬁ”1ﬂfe history i“?“ﬁﬁit ;P
c

ois ﬂ*ﬁﬁweggghave been

se]ected and prepared 1n1t1a1 transp]ants of listed mussels

from the Lillard Mill site may be made. Because of the possible
present importance of the Lillard Mill populations of these species,
no more than one-fourth of the estimated population at the time (,
of transplant should be removed until the entire conservation
program has-been insured, Final stages of this conservation

program will .consist of evaluating the success of transplanted
populations.
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5. Other measures in addition to the conservation measures outlined
above may also be necessary. These include the application of
stringent pollution standards on effluent dischargers into these
rivers; the reconstruction and renovation of old mill dams;
construction of new low-level dams or similar structures;
protection of natural shoals from adverse impacts such as
gravel dredging; sanctuary proposals; special programs to abate
existing severe environmental problems including reclamation
of disturbed areas, upgrading of municipal waste treatment
systems, and improving soil erosion control practices; and the
promotion of additional regulatory measures.

Although the steps in this alternative have been outlined in
some detail, it will be necessary for TVA to inform and coor-
dinate with FUWS on various stages in the development and
implementation of these conservation measures.

Once sufficient evidence is obtained and presented to the FWS  ~
that shows that a strong conservation program has been completed
and has proven successful to the point where completion of EHE;Q
project would not jeopardize the two species, TVA would meet t
requirement of this alternative. In fact, if successful, this
could result in the establishment of mussel populations in a
superior condition to what now exists.

in additional separate reasonable and prudent alternative would
essentially involve the first step in alternative two--that is,
construction of the dam may continue to the point where it can

be operated as a self-regulation dam by rerouting water through

the open spillways at a water elevation of approximately 571 feet
&t the dam. At the same time host fish studies should be initiated
as previously mentioned. If TVA decides on this alternative,

to operate the dam solely as a dedicated self-regulating structure,
then TVA would have met the requirements of this alternative and
would have eliminated jeopardy to the two mussel species.

fven though this alternative would not require that TVA under-

teke further extensive conservation measures for the mussels

beyond their present responsibilities to Endangered species, under
the Endangered Species Act, they would be encouraged to pursue

such measures as already described under our second alternative
since, as pointed out in TVA's "Report to OMB on Columbia Dam
Alternatives", April, 1979: "Indications are that unless steps

are taken they (the mussel species) would probably eventuzlly become
extinct,"
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A summary of the biological data and information considered during
this consultation and the probable affect of completion of the
project according to TVA's alternative one and/or two is provided
below:

Conradilla caelata - birdwing pearly mussel. C. caelata was

but Critical Habitat has not yet been determined for the species.
The birdwing pearly mussel was originally described by Conrad

- (1834). The historical range has been reported to include the
Powel], Clinch, North Fork Holston, Elk, Duck, and Tennessee
Rivers (Mussel Shoals), and the Paint Rock River, Jackson
County, and Flint Creek (Alabama). The Duck River sites included
Columbia (DRM 131), Leftwich (DRM 156), Sowell Ford (DRM 160),
and Lillard Mil1 (DRM 179). Recent surveys indicate that this
species still occurs in at least the Duck, Clinch, and Powel]
Rivers, with undoubtedly the largest population occurring in
the Duck River, largely between DRM 160 and 179. OQut of 91 sites«
sampled in a 116-mile stretch of this river in 1979 by TVA,
Conradilla caelata specimens were found at 23 at densities
ranging from 0.20 to 1.38 individuals per square meter. Estimates
of population sizes for this species in the Duck run at least as
high as 1400 individuals at one site alone. In contrast, in
the Powell River the species was found at only five sites out
of 77 sampled in numbers judged too low or that were too lTow to
appear in quantitative samples taken. Similarly, in the Clinch
River, Conradilla caeclata has been reported from only two sites
out of 44 Yocations reported in the literature, and at one site
at a density of only 0.08 individuals per square meter. TVA's
alternatives one and two (project as planrgd and the low pool
impoundment) would inundate substantial numbers of populations
and habitats of this species. Based on the relative estimate
of numbers of individuals derived from TVA's 1979 survey, the
low pool would cover approximately 45 percent of the individuals
in the Duck River and the full project as planned would cover
100 percent of known populations in this river. Considering the
apparent low densities of this species in the Clinch and Powel)
Rivers, the full project as planned would prcbably inundate at
least 75 percent of all the known individuels of the birdwing
pearly mussel. Creating a reservoir over or in close proximity
to mussel populations could affect their continued existence by
the deposition of sedimentation, a reduction in the flow of
organic nutrients over mussel beds, disruption of the mussel's
life cycle through an adverse affect on the host fish, or by




altering the physi. =~ habitat necessary for young - j;sels to
continue growth after parasitizing the host fish, pussible pre-
dation from fish in the reservoir on the host fish for the mussel
in upstream portions of the mussel's distribution, and possible
alterations in water chemistry in the vicinity of the mussel shoals
due to the close proximity of still water. Threats to the species
would also be exacerbated by adverse cumulative impacts.

Epioblasma turgidula turgidblossom pearly mussel.

£. turgidula was determined to be Endangered on August 23, 1977,
T427FR 42353). Critical Habitat has not been determined for

the species. E. turgidula was originally described by Lea (1858),
and has been reported in the past to occur in the Holston, Emory
and Duck Rivers; in Shoal and Bear Creeks, and the Tennessee

River (Alabama); and in Mission and Spring Creeks and the VWhite
and Black Rivers (Arkansas). The Duck River sites include
Columbia (DRM 131), Shelbyville (DRM 221), Dement Bridge (DRM 243),
Normandy (DRM 245), and Riverside (DRM 250). In 1971, one worker «
assumed that the species was extinct. The most recent collection
of the species was from Riverside (DRM 250) in 1972 (now inundated
by Normandy Reservoir). No specimens were found in TVA surveys
made in 1976, 1978, and 1979 and it would now appear that this
species no longer exists in the Duck River.

Epioblasma walkeri tan riffle shell clam. E. walkeri was
determined to be Endangered on August 23, 1977 {42 FR 42353),

but Critical Habitat has not yet been determined. The species
vas originally described by Wilson and Clark (1914). Its
historical range included the Buffalo, Duck, Holston, Harpeth,
Red, and Stones Rivers (Tennessee); Flint River and Hurricane

and Limestone Creeks (Alabama); and the Middle and South Fork
Holston River (Virginia). The Duck River sites include Columbia
(DRM 131), Hardison Mil1 (DRM 172), Lillard Miil (DRM 179), and
Wilhoite Mil} (DRM 187). Since 1970, E. walkeri has been collected
only from the Middle Fork Holston River (Virginia) and the lower
Red River (Tennessee), although in 1978 a single specimen from
Lillard Mil1l (DRM 179) was tentatively identified as belonging

to the E. walkeri complex. Since the intensive surveys conducted
by TVA Tn 1979 failed to uncover this species, it is assumed that
it no longer occurs in the Duck and Powell Rivers.

Quadrula intermedia Cumberland monkeyface pearly mussel,

Q. intermedia was determined to be Endangered on August 23, 1977,
T42"FR 42353), but Critical Habitat has not yct been determined.
The species was originally described by Conrad (1836), and its
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historical range includes the Powell, Clinch, Holston, Nolichucky,
E1k, Tennessee, and Duck Rivers. The Duck River sites include
Columbia (DRM 131), Sowel) Ford (DRM 160), Hardison Mill (DRM 172),
and presumably, at Lillard Mi11 (DRM 179). Recent surveys indicate
that this species still occurs in the Duck River in limited numbers
-and in the Powell River in somewhat greater abundance. One dead
specimen was found in the Duck River in 1973 at DRM 179.5 whereas
the rather intensive 1979 survey conducted by TVA revealed live
specimens at three sites out of 91 examined over a 112mile

stretch of the river plus valves at a fourth site. In the Powell
River, specimens have been rather consistently collected over the
years and the 1979 TVA survey turned up this species both alive

and as fresh shells at 11 out of 77 sites examined over a 1lllmile
stretch of the river. Even so, recent estimates suggest that in

the Powell River populations may not exceed a few hundred individuals.

As presently planned, the Columbia Dam reservoir would inundate all
the known sites of Quadrula intermedia in the Duck River, and the
Low Pool alternative proposed by TVA would also cover these popula-
tions by a reservoir. Even though the Duck River populations of
this species apparently consist of fewer individuals than those of
the Powell River, total numbers of the species are small and com-
pletion of the dam would significantly restrict the distribution

of the species, appreciably reducing the likelihood of its survi-
val and recovery. This effect would be exacerbated by specific
cumulative impacts including increases, both present and proposed,
of mining activities in the Powell River watershed and the release
of sedimentation of various kinds into the Powell River, particularly
those from coal washing facilities.

Toxclasma cylindrella - pale 1i1liput pearly mussel.

T. cylindrella was determined to be Endangered on August 23, 1977,
{42 FR 42353), but Critical Habitat has not yet been

determined. The species was originally described by Lea in
1868. Its historical range includes the Buffalo, Duck, and

Elk Rivers and Indian Creek (Tennessee), and Paint Rock and
Flint and Bear Creeks (Alabama). It is currently known from
Larkin Fork (Alabama). Recorded sites in the Duck River include
Columbia (DRM 131) and Riverside (DORM 250). There have been no
verified collections of T. cylindrella in the Duck River since
1965 and surveys in 1979 failed to uncover any specimens. The
presently planned Columbia Dem will create an impoundment that
would inundate one of the historic locations on the Duck River,

-
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" The ubstream Jocation has been inundated by the Normandy Dam

. reservoir, and, if any populations still exist between the two
recorded locations, the effects of TVA alternatives on this species
would be the same as described for Conradilla caelata.

In addition to the consideration of these two listed mussel species,
we will beiin contact in the near future to provide you with informa-
tion and comments regarding other species that may occur within the
project area that have been proposed or are in preparation for pro-
posal by,tne Service as Endangered or Threatened species.

. "-., ! ‘| -' R . . .
Shou]d.anylchanges be made in the alternative courses of action, or
the project is modified, or new species are listed that may be
effected by the project, 'you must reinitiate consultation.

| want:to express the Service's appreciation to the Tennessee Valley N
Authority for their assistance in this consultation and their

efforts to meet responsibilities under the Endangered Species Act

of 1973. '~ Should you desire clarification of items in this opinion

or desire further assistance, we will be pleased to respond. Also,
should TYA desire to initiate the recommended studies and conservation
measures, 'the Service stands ready to assist to the extent possible.

Sincerely,
Grceﬂ“'D_-lj

TsEay Tvirt A

Director \
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