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210LOGICAL CFINICN, COLUMBIA DAM PROGJECT, MARCH 26,1979,
4. L. Wilstead

This responds further to the Tennessee Valley Authorityfs
(TVA) January 5, 1979 request for reinitiation of Section 7 »
consultation pursuant to the Endangered Species Act of 1973
as amended through Novemher 10, 1978 on alternatives to the
Columbia Dam Project and its impact on the endangered birdwing

pearly mussel (Conradilla caelata), the turgid-blossom vearly ¢

mussel (Epioblasma tursgidula), the tan riffle shell czam

(E. walkeri), the Cumberland monkey-face pearly mussel

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

(Toxolasma cylindrella).

The following is a brief chronology of events leading to

the initiation of construc?ﬂ}% on the project and subseguent

consultations of the U.H. Fish and Wildlife Service (FWS)

pelative to the vroject. =
rollowing avpproximately three yerars oflplanning by local._

leadérg and citizen groups along with subsequent TVA involvement,

a planning report was issued in August 1967 by TVA recommending

building a dam at the Columbia site on the Duck River in

dgury Coun?y, Tennessee, Further studies suszgested the

fea%ibility of an additional dam at the Normandy site, the

two dam nroject was vroposed as units of the Upver Duck River

Project in a 1968 revort. Construction of Normandy Dam began

in June 1972 and was completed in 1976, while constructign at

the Columbia site began 1in Auguse 1973 and the dam and reservoilir

are now about 30% complete.,
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The Columbia Dam project as originally planned would be
part of a multipurpose water control system for the upper Duclk
River area in middle Tenmessee. The completed dam is to be
located on the Duck River at DRM 136.9 and will create a
12,600 acre multipurpose reservoir at a normal summer pool
elevation of 630 ft., which would extend approximately 54 miles
up the Duck River in Mamry and Marshall Counties, Tennessee to
aoovt DRM 191. The dam would consist of two rolled earth-fill
embankments totalling 2,07§n%t and 80 ft. above the flood plain,
and a concrete weir controiled by five 40-ft-high by 40-ft-wide
redial gates. The Columbia Dam would‘be located appyoxiaately
112 miles downstream from the Normandy Dam, completed and closed
in Januvary 1976, the two of which were originally to be operated
as a unit in a total water control system. Thils mater control
system would contribute to area development by: reducing flooding
on urban and agricultural lands; vroviding a more dependable
supply of improved quallty water; and creating new recreational
opportunities. Additlional and more detalled information
regarding the prodect and specific potential oblectives can
be obtained from the "Final Environmental Statement, Duck
Jiver Project' of June 1974, and the "Araft Report on Prelimdmnary
Studies of Columbia Dam Alternatives' of February 1979 provided
by TVA.

On June 14, 1976 (41 FR 24064) several species of mussels
were listed as endangered species in a final rulemeking,° several

of which were reported to have occurred in the upper Duck River.
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As a result of this rulemaking, TVAlﬁas advised on June 22,
1976 that the Columbia Dam project would impact four of these
svecies and they were requested to initiate consultation.
on gugust 13, 1976 TVA agredd to consult, specifically éiting

one specles, Conradilla caelata, and requesting information on

the occurrence of other speciss in the Duck River. A consultation
neeting between FWS and TVA took place on January 12, 1977 with
a blological opinion being rendered on February 16, 1977 stating
that the vproject as planned was likely to jeopardize the cantinued

existence of the birdwing pearly mussel (Conradilla caelata) and

the Cumberland monkey-face pearly mussel (Quadrula intermedia).

On April 19, 1978 the Corps of Engineeés (COE) requested
consultation on a 404 permit application for the project, for
which a biological opinion was rendered on May 26, 1978 stating
that project completion was likely to jJjeopardize the two speciles
referenced in the previous ovinion to TVA as well as another

specles, the tan riffle shell clam (Epioblasma walkeri).

On Januvary 11, 1979 TVA regquested that consultation be reinitiated

to consider project alternatives that had been developed.

A consultation team was appointed by memorandum on January 29,

1979 compvrdsed of Mr. Robert Jacobsen, Chief, Branch of Manazement
Operations, 0ffice of Endangered Species {Washington, D.C.),team leade
Dr. Wayne Lm Milsteaqd, Section 7 Tean Leader, Office of Endangzered
Species (Washington, D.C.); HMr. Robert Cooke, Endangered Species

!
Sécf,la- '7' Tetrio LF OV -

Fooeiedist (Regional office, Atlanta, GA); Mr..Gary Henry,

(\'l L

. . ¢ e . ~
Indangered Species5%j-m-7 Teaws (Asheville Area Office, Agheville,

M.C.); and Mr. Charles Xaiser, Solicitor, Dent. of Interior

Solicitor's Office (Washington, D.C.). On March 6, 1979 the
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oonsgltatiOn team met with representatives of TVA for a tour
of the dam site on the ground and by helicopntor, and again
on March 7, 1979 to discuss altermatives to the original
project as proposed by TVA and their possible effects on the
referenced species of mussels. A list of TVA and FWS personnel
attending these two meetings is: enclosed.

The consultation team reviewed information contained in
the Environmental Impact Statement titled " Final Environmental
Statement Duck River Project", April 28, 1972; in the
"Supplement to Final Znvironmental Statement Duck River
Project", June, 1974; and in the "Report on Preliminary SEudies
of Columbia Dam Alternatives", 1979y as well as other
information provided by TVA, academic and private sources, and
other information avallable within the FWS. Copies of pertinent
sources of information are included in an administrative record
maintained in the 0ffice of Endangered Speclies.

A summary of the biological data considered during this
consultatinn and an indication of the probable affect of completion
o;éhe vroject as originally planned on each species 1s provided
below:

Conradillas caelata - bilrdwing pearly mussel.

C. cazelata was determined to be endangered on June 14, 1976
(41 FR 24064)?:toritioal habitat has not yet been determined.
for the species. The birdwing pearly mussel was originally
described by Conrad in 1834, The historical range has been

revorted £to include the Powell, Clinch, Holston, 21k, Duck,
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“and Tennessee Rivers (Mussel Shoals), and in gint CreeX in
Alabama. The Duck River sites were at Columbia (DRM 131),
Leftwich (DRM) 156), Sowell Ford (DRM 160) and Lillard #Mill
(DRI 179). Recent surveys (1973) suggest that the sovecies
vrobably only occurs at the Lillard Mill site in the Duck
River, although a few specimens have been observed from the
lower Clinch River and vopulations are reported to exist in
the lower PSwell River. Density levels for the birdwing pearly
mussel at Lillard Mill were determined in 1976 to bet t 1.7
individuals ver sauare metef and in 1978 to be 1.4 per sauare
meter, both of which suggest thas the mussel is quite abundant
at this site. The costruction of Columbia Dam as originally
planned would inundate Lillard Mill (DRM 179) and therefore

would adversely effect thé specles.,

Evioblasma turgidula - turgid-blossom pearly mussel.

5. turgidula was determined to be endangered on June 14, 1976

(41 FR 24064) and was added to the U.S. List of Endangered and

Threatened Wildlife and Plants. Gritical habltat has not yet

been determined for the species. .Z. turgidula was originally
descrived by Lea in 1858, and has been reported in the past .

to occur 1w the Holston, Emory, Tennessee and Duck Rivers, and

in Shoal and Bear Creeks (Alabama). The Duck River sites are
Columbia (DRM 131), Shelbyville (DRM 221), Dement Bridge ‘
(DRI 243), Normandy (DRM 245), and Wormandy (DRM 250). 1In 1971

one worker assumed that the species was extinct. The most recent

collection of the species was from 11.5 miles east of Shelbyville,

el Ve b

Bedford Co.y, TH 1in 1972 but no specimensﬂén surveys made in 1976

and 1973. Some recent sites have now been covered by Normandy
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reservoir,  This svecies avvears to be hizhly intolerant of

the Xinds of environmental chanzes being affected by man in
the area. The construction of high dams as planned at Normandy
and Columbia on the Duck River and the combined threats:fron

adversely
increasing varietles and amounts of pollutants may -seyrerel
affect the survival of this specles. The construction of Normandy
Dam has inundated the Duck River upstream fromADRM 250 an
water quality seems to have been affected downstream as far
2s DRM 221. The construction of Columbia Dam would probably

B _

| affect water quality dowmstream gé mile 131, an &ld slte reported

for the species.

Fploblasma Ralkerl - tan riffle shell clam.

E. walkerl wasi"determined to be endangered on August 23, 1977

(42 PR 42353), but critical habitat has not yet been designated.
The species was originally described by Wilson and Clark in 1914,
It has been reported to occur in the Holstoﬁ, Red, Stones,
Harpeth, Flint, Buffalo, and Duck Rivers, and in Limestone Creek
(Alébama). The Duck River sites were Columbia (DRM 131),
Hardison Mill (DRM 172), Lillard Mill (DRM 179), and Wilhoite
Mill (DRM 187). Since 1970 E. walkeri has been collected only
from the m;ddle Fork Holston River, although in 1973 a single
specimen from Lillard Mill (DRM 178) was tentatively identified

as belonging to the E. florentina - E. walXeri complex. Since

all populations knomn in the Duck River occurred from Wi%hoite
11l (DRM 187) downstpeam to the'city of Columbia, the 1lmpoundment

created by Columbia Dam if constructéd as originally planned

vrould adversely affect the specles,
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Quadrula intermedia ~ Cumberland monkey-face pearly mussel.

Q. intermedia was determined to be endangered on Juneﬂlb, 1976

(41 FR 240584), but critical habitat has not yet been .-
designated. The species was originally described by Conrad in
1836, and its historical range includes the Powell, Clinch,
Holston, Nolichucky, Elk, Tennessee, and Duck Rivers.

The Duck River sites were Columbia (DRM 132), Sowell Ford

(DRM 160), awndé Hardison Mill (DBRM 172), ahd, oresumable, at
Lillard Mill (DRM 179.5). The last specimen taken from the

Duck River was -in 1973 from DBRM 179.5 as a dead specimen. This
species has never been found living in the ponded stretches

of the river nor is it kimwn from very small streams. The
presently vlanned Columbia Dam would inundate the historic
locations on the Duck River and,presuming that a vopulation
still exists there, then the Columbia Dém would adversely affect

the species.

Toxolasma cylindrella - pale 1lilliput pearly mussel.

T. cylindrella was:determined to be endangered on June 14, 1976

(41 FrR 24064), but critical havifat has not yet been designated.

The specigF was originmlly described by Lea in 1868.. Its

historical range includes the Flint, Elk, Buffalo, and Duck

21vers. Recorded sites in the Duck River are Columbia (DRY 131) and
Normandy (DRM '250). There have ®een no verified collectilons

of T. cylindrella in the Duck River since 1965. The presently

—

vlanned Columbia Dé&m will create an impoundment that would
inundate one of the nistoric locations onm the Duck River.

the
The other location has been inundated b%,Normandy Dam.reservolr.
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Tne Fish and ¥i1ldlife Service has also examined other
cubdlic and private activities Or programs wnese impacts might
be .cumulative on the subject species. Since the historical
range of all five of these flussel specles most often included
the Clinch, Powell, and Holston Rivers in Tennessce and Virginia
in addition to the Duck River in Tennessee, these were the
areas examined to ascertain possible cumulative effects.
Through F#S Area and Regional offices, information was obtained
on exlsting and proposed projects on or in the vicinity of
these rivers that involve the Corps of Engineers, the Soil
Conservation Corps, the Federal Energy Regulatory Commiasion,
The Environmental Protection Agzency, The 0ffice of Surface
llining, and the Virsginia Division of Mined Land Reilaimation.
The purvose of this review was to determine whether TVA's
nroposals, when examlned in the more dynamic context of these
other projects, might jeopardize the continued existence of
these mussel speciles. |

A consideration of these projects, most of wnich occur
on or near the Clinch and Powell Rivers in Virzinis and
northern Tennessse, indicates that many could have a negative
cunulative effect on some of these mussel species, especially
Tthe birdwing pearly mussel where 1t occurs in the middle
reaches of these rivers. Potential nesative effects were
nost often the result of possible increases in erosion, siltation,
and a general degradation of water guality associated wi}h
channel realicnment, strip mining activitiss, and the possible
develovment of pumped storaze hydroelectvic generating

facilities zlong these rivers. Additional information
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concerninz these projects is contained in the administrative

record on the Columbia D2m »nroject maintainei in “he Bffice

of

Endancered Species. As a result of this review it anvears
that although the existing potential effects of other projects
are minimal individually relative to the vroposed Columbia Dan
project, their cumulative effect on the birdwing pearly mﬁssel
could be of a serious magnitude.

Since the S has already rendered a biloloszical opinion
on the Columbia Dam project as originally planned (Feb. 16, 1977),
the reinitiation of consultation necessitating this biologicsal
opinion was based on the development by TVA of a series of
alternatives to the orgginal plan. Three alternatives were
presented by TVA in the draft document entitled " Revort on
Preliminary S“udies of Columbia Dam Alternatives" dated February
1979, Details comering the alternatives can be found in this
docunent. These alternatives were presented to the team at a
meeting with TVA on HMarch 7, 1979. In summary, the three TVA
alternatives are as follows:

1. Comnlete the nroject as nlanned and mandate measures to assure

nabitat for the mussel ponulatinns of the Duck River suverior

to what nresently exists,

leasures would 2lso be mandated on the Clinch, Powell, and
Torth Forik Holston Rivers to nrovide additional ovportunities
for survival and growth of endangzered mussel species known
from tne Duck River in the recent past and vossible still
occurring there. The mandated measures to assure habitat for

these mussels include the foltowing:

A) ‘later guality - The dam will be operated to simulate, as
closely

25 nossible, nratural flow rates, temperature Tlucituations,
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silt_.loading eand water quality conditions. Discharcges of
sTfluents to the river will be recuired to meet stringent
pollution standards. Tne criteria for dam operatoon and
discharge control will be determined by detailed ecologacal
studies of habitat requirements of existing healthy vopulations
of the specles previously inhabitating the area.

dotmj
b) Low poed -

Reconstruction and renovation of old mill

dams and construction of new low-level dams or similar structures
will belcarried out to create habitats smmilar to those habitats

now containing mussels in the Duck River, such as Lillard Mill.

¢) Shoals - Natural shoals ﬁill be vprotected from adverse
impacts such as gravel deedging in the Duck River an@ﬁn other
streams containing viable populations of Cumberlandian mussel
dpecies (specifically the five referenced species of thés opinion),
sucn as the Clinch, Powell, and North Fork Holston Rivers.

d) Transvlants - All of the mussels in the section of the
river to be impounded will be transplanted to suitable habitat
elsewhere in the Duck River or other sultable streams such as
the Clinch, Powell and North Fork Holston Rivers. Sanctuaries
will be vroposed to apvropriate state agencies, protective
mneasures will ae supported and special programs to abate
existing severe environmental problems will be develoned,
including reclaimation of disturbed areas, uvgrading of municlipal
waste treatement systems and improving soil erosion control

practices.,.

e) Resulatory measures - Additional resulatory measures will

be promoted by working through approvriate state agencies to
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control takingz or disturbance of mussels. This would include

subsidizing state enforcement programs if necessary.

2. Low nool, downstream relocation.

The project would be completed in such a manner as to be overated
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 Reservolr as a source of water suonly but would more
likely be overated to supplément and regulate flows from
Normandy to serve the water needs of Columbia in a timely manner.
Thés alternative would provide similar recreation, wildlife
management and other development benefits as the original plan
but at a reduced scale. Flood control would be provided by

a downstream relocation and oprotection program of sone structures
on the floodplain at the city of Columbia,

3. No impoundment,downstream relocation.

The earthen portion of =zthe present dam wouvld e removed, no
water would be impounded, the upstream vortions of the Duck
River corridor in the vroject area would be develoned in a
vlanned manner, and a reloaation and protection rrogram would
be develoned for the city of Coluhbia as in the second
alternative described above. Three levels of votential réver
corridor developmmnt were vresented.
Based on my consultation team's review of the above
information and other imformation and data avallable to TES,
it 1s my biological ovinion that the first and second alternatives

proposed hy TVA are likely to jeopardize the continued exlstence
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of the five subject mussel species, whereas the third pProposed
alternative is not likely to Jeopardize the continuved existence
of these species. The first alternative does not provide
adeguate assurances that TVA can and will establish and vrovide
the number and quality of suitable habitats in the Duck River
and other streams necessary to assure the continued survival

of the five referenced svecies of mussels in a superior cnndition
than now exists before the final decision is make as to whether
and when the Aam is to be closed as originally planned. It
provides no alternative but that the final project be as
Ooriginally planned. The second.alternative does not provide
adequate safeguards against th?éossible negative effects on
prime ffussel habitat of impounding water to within a short
distance of Lillard Mill in the absence of conservation measures
for the five endangered mussel speciss.

However, a reasonable and prudent alternative to the
first and secund alternatimes described abo&e would seem to Dbe
for TVA to develop and impkement successfully a serieg of
studies and a conservation ovrogram for the five subject mussel
svecies (especially the birdwing dbearly mussel), in consultation
with and with the asslistance of the FgS, as a precursor to

o

final decisiions~ rezarding closure of the dam and the extent

L

of water impuoundment. This alternative presumes the possipllity
that the Columbia Dam project couvdd eventually be compieted to
provide some or all of.the origimal objectives without beging
likely to cause jJeomardy to the continued existence of the

birdwing pearly mussel, the turgid-blossom pearly mussel, the

tan riffle shell clam, the Cumberland monkey-face vnearly muidsel,

and the pele lilliput pearly mussel. Completion of the dan




- skhould be held in%eyamoa until intensive SU..J. veys have

satisfactorily established thepresenoe or absence 0f the

turgid-blossom pearly mussel, the tan riffle shell clam, the
Cumberlend monkey-face pearly mussel, and the pale 1illiput
pearly mussel in the project area, and the host fish species

necessary for the development of birdwing pearly mussel glochidia

has been identified. If it is found that the first four of

the subject species listed above no longer occur in the Duck
River, then subsequent studies and conservation measures will
oretain only to the birdwing pearly mussel. Otherwise, those
species still extant in the area will be treated sinilarly in
studies and conservation vprograns. Once the 1identity of the
host fish has been established aloug with its role in the life
cycle of ¢ the birdwing pearly mussel, the TVA will consult

with the FWS regarding the effect of completing the ecarthfill
portion of the dam across the present dlversion channel on the
existence of this fish in the Duck River whére the birdwing
pearly mussel occurs. If, at this point it is mutually agreed
that this portion of the dam might be completed, water could

be rerouted thorugh the dam site for re-regulation purposes
vttalizing the swnillways as illustrated in fizure 3b of the
"znort onoPreliminary Siudies of Columbia Dam Alternativest

at elevatinn 588 or at an elevation that is determined would
not impound water above the natural flow levels now experienced

at Leftwich (aporoximately DRM 156). Otherwise, #&e*the third

- i
alternative nrovosed by TVA and -‘previously summarized here

night remain as the only alternative to Jeopardizing the continued

existence of the birdwing pearly mussel, The dam might then _,,5‘7




) 9 14

be operated as a re-regulation ovroject until additional studies
are conducted that are designad to describe the biotic and
ablotic characteristics of the L;llard Mill aguatic habisat
on the Duck River as well as the habitats at sites on the
Clinch and Powell Rivers in Ténnessee and Virginia where
the birdwing vearly mussel is wnown to occur. Similar studies
wlll 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., Paramaters to be measured or studied
at each site would be such as:
water quality including heavy metals;
streamflows;
devrth regine;
“substrate morphology and composition;
planktonic communities;
aquatic invertebrate communities;
equatic vertebrate communitles; and
ﬁacrophyte communities.
In addition to efferts at identifying the host fish for the
birdwing vearly mussel, the following 1ife history pvarameters
should be =measured or studied at the Lillard M1ll site and at
sites on the Clinch zand Powell Riversjéhere the svecles occurs:
population assessment including density, standing stock,
svatial limits, substrate, current and deoth assoclations,
age class compostion, and sex ratio; °
host fish identification and relationships incituding sbecles

(&.
connosition, distriution and hehaviow of candidate fish.

Y L T A O T N T O S L S R N N R B S R BN TR R S SRS




fish with bridwing nearly mussel glochldia;
réproductive procegses inchuding spawning period, gonad
development and fecundity; |

food habits related to food abundance and compositions and

predation levels,
The purvose of these studies will be tolcharaoterize the habltat
and life history of the birdwing pearly mussel as a step toward
1dentifying possible transplant sites and/or habitat manivpulations
that might be necessary to assure the continued existence of
the mussel in these rivers. Once sufficient baseline habitat
and life history information has been obtained and potential
transplant sites in the Duck and possible the Clinck,  Powell
and Holston Rivers have been selected and prepared, inttial
transplants of birdwing pearly mussels from the Lillzrd Mill
site may be maée. But, becouse of the present importance of
the Lillard M11ll population of this 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 completed and the success of transplants has benmn assusféd.
Final stages of this conservation program wlll consist of
evaluations of te@ansplant pooulations to determine success of
these efforts. If sufficlent evidence is obtained to sho¥
consclusively that birdwing pearly mussel populations at transplant
sites are surviving and in a suverior condition than now exists
at xnovm sites, then a re-evaluation will be made through
consultations between the FWS and TVA of the effects of various
levels of closure of the dam and i1lmpuundment on the continued

existence ofi the speciss.
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Other measures in addition to the conservation measures

outlined above may also be necessary. These 1nclude the

application of stringent pollution standards on efluent discharszes
into these rivers; the reconstruction and renovation of ald mill
dams; construction of new low-level dams or similar structures;
protection of natural shoals from adverse impacts such as
gravel dredging; sanctuary proposals; speclal programs to abate.
exésting sevére environmntal problems including reclaimation
of disturbed areas, upgrading of municlipal waste treatment
-systems, and improving soll erosion control practices; and
the promotion of additdonal regulatory measures.

Although the steps in this alternative have been outlined

in some detail, it will be necessary for TVA to infomm and

consult with the Service on various stages in the developmmnt

and 1mplementation of these conservatlion measures.



