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Unlike the report TVA prepared for OMB in 1979‘2 that dealt with alter-
natives, this study concentrates on the economics of spending additional
funds necessary to complete the Columbié‘Dag and Reservoir. Only remaining
costs and remaining benefits are pertinent to such a determination. Recov-
erable costs (such as acquired land that can be resold) are included in the

benefit-cost analysis as “"recoverable cost foregone."

Congress originéily funded the Duck Riverrproject in‘i969 based on a TVA
study showing a total estimated cost of $73.5 million and a benefit-cost
ratio of 1.3 ﬁoii for the two dam system. Columbia Dam and Reservoir
alone was estimafed to éosﬁ $50 million wifh a benefit-cost ratio of 1
to 1. Construction of Normandy Dam and Reservoir began in 1972 and was
completed in 1976 at a coét of $37.4 million. Construction at Columbia_
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“ % began in 1973, continued somewhat sporadically gftér_lSlg, and was halted
M__ . T e o e S o = L T .

in September 1983. The project is now 45 percent complete with over $80
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million expended or obligated to date. The total cost of Columbia Dam

A0d Reservoir is now estimated at $239 million assuming completion by

1992.

The cost remaiﬁing from this date.necessary to complete Columbia Dam and
Reservoif is estimated at $159 million. This estimate includes an infla-
tion factor of 6 percent per year (based on TVA's experience in recent
years) and is baéed on_a.six yeaf'beriod bf construction, 1987 through

1992. Assuming resumption of construction in 1987 is very optimistic in

2Report to OMB on Columbia Dam Alternatives, April 1979
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light of the status of the mussel conservation program. Remaining con-
struction activities are described beginning on page 12 and summarized in

Table 1. Other public and private costs are estimated at $10 million.

For economic analysis purposes, remaining costs and remaining benefits

are coﬁbared at 1985 price levels in this report. The estimated remaining
cost converted to 1985 price levels is $123.4 million. Costs and benefits
are converted to equivalent average gnnual values over a 50-year economic
life at discount rates of 4-7/8 and 8-5/8 percent. The lower rate was that
used in the 1969 analysis and the higher rate is that currently specified
(as of October 1, 1985) for use on Federal water and related land resources
projects. Annual costs, including interest and amortization charges for
capital over the 50-year project economic life; interest during construc-
tion; annualized opetation, maintenance, and replacements; recbverable cost
foregone; and salvage value are estimated at $8.700 million at 4-7/8 percent

discount rate and $14.880 million at 8-5/8 percent discount rate.

The maJor activities remaining to complete the progect include purchase

of some 14, 600 acres of land and relocation of about 30 fam111es§z%om-

plet1on of the dam§§¥elocat1on of 22 miles of roads in the reservoir area

— ——— —————

1nc1ud1ng replacement of two interstate highway bridges crossing the Duck

River; utxlxty relocations including three major gas lines of Texas Eastern

——————t

Transmission Corporat1on§sPelocat1on of approx1mate1y 300 graves from

sixteen cemeteries; reservoir clearing and structure removal; construct1on

of recreatwn w11d11fe and other pubhc use fac1l1t1es arounhe reser-

voir; archaeologxcal h1stor1ca1, and cultural 1nvestxgat1on5' water quallty_'




studles, and habitat 1mprovements and_Lransolant mon1tor1ng connected with

—

R

the mussel conservation program. R /l&jbkgﬁ*‘l Lpunnw

Benefits evaluated in 1969 included flood contrel, water supbly. water
quality (Normandy only), recreation, fish and wildlife, shoreline deve-
lopment (land enhancement), transportation savings, redevelopment, and
enhanced employment. No eew economic analyses have been developed in

the intervening years; but, the 1969 analysis has been updated on several

occasions to reflect increased costs.

All the benefit categoriesrincluded in the 1969 evaluation, with the
exception of enhanced employment, were considered in this study. Enhanced
employment benefits are not applicable under the Guidelines. Benefits
evaluated include eystem. urban and agricultural flood control; water
supply; recreat1on (1nc1ud1ng fishing and huntlng) ; and land enhance-
ment. Transportat1on sav1ngs benef1ts were mainly assoc1ated with highway
relocations on Highway 50 and Iron Brldge-Sowell Mill P1ke which have been
completed and are presently realized. Redefelopment benefits were not
evaluatee because unemployment ie the project area is not high enough or
persistent enough to qualify under the Guidelines. The total annual
benefits for all perposes are estimated to be $6.290>m111ion at 4-7/8
percent discount rate and $6 150 million at 8-5/8 percent discount rate.

These benefits are descrlbed begxnnlng on page 20 of the report

3TVA has contracted with Midwest Research Institute (MRI) to estimate
the potential recreation benefit using a regional model it previously
developed for the Columbia and Tellico projects. Its estimate will be
included in the final report. TVA has estimated the recreation benefit
for this draft based on an update of the previous MRI estimate.
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Following enactment of the National Environmental Policy Act of 1969, TVA
prepared a draft environmental impact statement (EIS) that was published in
June 1971. A public hearing on the prOJect was held in August by TVA and a

final EIS was pub11shed in April 19726

The Env1ronmenta1 Defense Fund Inc , and others filed a lawsuit in July

1972 to halt the project on the grounds that the EIS was inadequate. The
U.S. District Court held that the EIS, although sufficient in most areas,
should have provided additional infonmation about agricultural impacts,

relocation of families, wildlife management, and river recreation. After
a supplement to the final EIS was issued in June 19747, the courts deter-

mined that the NEPA requirements had been met.
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TVA and the Department of the Interior began consultations in mid-1976 ;.

. . w
under Section 7 of the Endangered Species Act after the U.S. Fish and ?72 j??

P

Wildlife Service (FWS) listed a number of species of freshwater mussels

——

designated as endangered, as occurrlng in the Duck R1ver TVA requested

a Section 404 permit for Columbia Dam from the U.S. Corps of Engineers

(USACE) in October 1977. USACE delayed action on the permit because of
N—-\_

quest1ons about water quality and endangered species. A public meeting Qae(31t§§e3’
— , S

held ‘in November 1979 by USACE. The rate of construction was curtailed in

1978 due to the lack of the USACE permit. OMB, through the deferral pro-

cess, also restricted the funds that could be committed to the project

although certain work was allowed to continue (certain road projects,

biological studies, and cultural investigations).

6Final Environmental Statement Duck River Project, April 28, 1972

TSupplement to Final Environmental Statement Duck River Project, June 1974
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}Bé?gtTVA was asked by OMB to study._. alternatlves wh1ch might provide essential Cc
s
project benefits and be consistent with applicable laws such as the st
Endangered Species Act. The study, published in April 1979, concluded that th
wh

sk a
T no reasonable alternatlves to complet1on ex1sted However, the alternative

oJisﬁgéxggggkj 1ned aakonservat1on png?:E*ﬁz;%%eserve the molluskan and other wo

fauna in the area that, if successful, would permit- the project to be prl
finished as originally planned. The Department of the Interior accepted Cor
this iiﬁ;each to protect1ng the<§?dangered species and_1ssued a favoragle. nor

Poia L euy: -

. blolog1cal oplnlon to TVK in September 1979 and to USACE in April 1980.

“ —I;—Bctebe;"1980 TVA halted all phys1cal construction at Columbia until all éﬂy
legal impediments were removed. At that time the concrete portion of the mus
dam was about 92 percent complete and the earth fill section was aboet “usi
60 percent complete. No additional work has been done on the dam structure St@
since then. Com

was

In the meantime, the State of Tennessee was etudying the potential water demc
quality effects and on December 6, 1979, the Tennessee Commissioner of BULS
Public Health certified to USACE that cqmpletion of Columbia Dam would not prov
violate Tennessee water quality standards. The certification.was appealed
by the Environmental Defense Fund, Inc., and others to the State Water The
Quality Control Board. On April 6, 1981, the State board issued & decision crit
which found that the construction.and operation of Columbia Dam would not like:
violate State wetef‘quality standards nor cause ény water quality degra- servi
dation. The decision was dpheld>in the Tennessee courts. On August 5, ‘ cess!
1981, USACE issued the Section 404 permﬁt. On the same date OMB released reacl
——
the $15.8 million in deferred funds and construction on the project resumed ing&:

- e

shortly thereafter.
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struction was limited to roads and bridges which would be useful even if

the project was not completed. This work was finished in September 1983

O -

when all construction was halted once again. TVA has, however, continued
— e

work on the mussel conservation program, cultural investigations, land use - ..

Rl

plans, ‘and water quality studies, including a joint program with the Soil ...

e,

Conservation Service (SCS) demonstrating control of agricultural and other

nonpoint sources of pollutants in the Duck River area.

Any fucther construction work will depend in part on the outcome of the

mussel conservation program. _This program was planned as a 2-tier effort,

using an evaluation of program progress based on criteria set for each -
stage. The first tier required finding by the FWS of "likely success.," o |

Completion of the dam and the remainder of the major construction acti i:ié:fi?F
AQ§4§ e

was to be delayed until the likely success of the conservation program was
demonstrated to the satisfaction of FWS. The second tier required "proven

success”" to be demonstrated. Until such time as FWS is satisfied of the

proven success, lake impoundment would be precluded. vAJ“#Q'ﬁé%ZNLﬁ7 _41g{\.

-——
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The ihteragency Columbia Dam Coordinating Committee and FWS égreed to
criteria fo: likely and proven success in 1982. TVA set out to demonstrate
likely success by the fall of 1983. A significant step in the mussel con-
servation program was reached in November 1982 when 4,000 mussels were suc-
cessfully transplanted from the Columbia impoundment area to four stream:

reaches in the Valley. Criteria for likely success of the transplants
v A N A — .
U S s T

include (1) at least 50 percent survival, (2) approximately same sex and

ratio, and (3) at least 10 percent of female mussels carrying larval mussels
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at 3 of the 4 transplant sites. Initial surveys of the transplants were h
conducted in 1983. Evidence of reproductive success was far higher than P
the goal. Biologists found that 85-100 percent of the females had larvae t
in their gills. On the other hand, survibglmréteé wefe low.. Ohly-é£ thén_dAL : t
site in North Fork Holston, where 70 percent survived, were the require- b
ments achieved. The survival rate was 10 percent at the Buffalo River 81
site, 20 percent on the Duck, and 40_percent on the Nolichucky. Surveys cc
conducted in 1984 produced similar results. Surveys in spring 1985 showed A re
much lower survival rates in the North Fork Holston and Nolichucky Rivers. cC
Thus no sites met the survival criteria. The survey data were made avail- ti

able to the Coordinating Committee and FWS for their evaluation.

Th
Another important element in the conservation program is:.mussel habitat co
improvement. TVA conducted surveys on 15 streams in the Valley for a an
number of years looking at substrate characteristics, water quality th
characteristics, plant communities, fish and insect communities, and the of
presence of mussels.. The purpose was to determine hébitats that are (Tt
essential to the mussel survival and population growth. These studies were the
Jis&%wikéﬁmar1zed and QEE_E?sults_f9;warded to the Coord1nat1ng Commlttee and FWS
4&Lugaﬂ-é§? their evaluation in March 1984, Some additional 1nformat10n requested Thr
fwn»ﬁ;\%g'%ﬁg}£§;%;:2‘%ﬁf;;gggfﬁkv‘7r\ﬁArl Tot
al
In July 1984 FWS determined’thét the survival criteria for "likely success" for
were.not met for the transplants and that criteria for other program aspects abo:
including mussel habitat improvement were also not achieved. TVA will bud,

continue to monitor the transplant sites at least through 1989 in an effort

to prove that the transplanted populations afe reproducing in their new
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habitats. TVAWEEENrecpmmendgd that habitat improvements be limited to the

"y

Powell River where sediment runoff from coal mine lands could be a threat

to another endangered mussel that is too scarce to transplant. In light of
these considerations, TVA believes its actions have been commensurate with
bioldgic and economic constraints facing it, congressional guidancé and
support, and the resource needs of the upper Duck River basin. The mollusk
conservation program has as yet not demonstrated likely success under cur-
rent criteria or on any other basis that is acceptable to the scientific

community or the technical staffs of either agency. Consequently, resump-

tion of construction at Columbia must now await “proven success."

The Columbia segment of the Duck River project is now about 45 percent
complete. The concrete portion of the dam is about 92 percent complete
and the earthfill section is about 60 percent complete. Almost 13,000 of
the required 27,500 acres of land have been acquired. Appfoximately half
of the some 45 miles of roads affected by the reservoir have been relocated.
(The major relocation, :eplacing two Interstate Highway 65 bridges crossing

the Duck River, has not been started.)

Through fiscal year 1984, some.$80.million had been obligated‘at Columbia.
Total project cost is now estimated at approximately $239 million based on
a 1992 compléﬁion date. Remaining cost to complete the project is there-
fore around $159 million. At the beginning of fiscal year 1986, TVA had

about $800,000 in funds available for Columbia. No additional funds were

budgeted for fiscal year 1986,




alized land-use plan and, if pertinent, & reservoir or streamflow
guide will help avoid or identify such conflicté. Use of the same
employment and population-projections by all analysts will also help

avoid inconsistent assumptions which would be incompatible.

Adverse effects. When a proposed plan will displace activities such

as existing instream recreation or fishing, the benefits foregone
should be subtracted out to get a net benefit for the project for that
purpose. Such a net benefit for reservoir recreation could con-

ceivably be negative if a major float stream were inundated.
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