EXECUTI VE SUMVARY

The Tennessee Valley Authority, as owner of the
Chi ckamauga Project, requested the U S. Arny Corps of
Engi neers Nashville District to conduct a feasibility study
of problenms at Chickamauga Lock. This Support For O hers
(SFO) effort, funded by TVA, was |ater supplenented by WRDA
2000, which directs the Chief of Engineers to prepare a
report using TVA funds. Section 2401 of the Suppl enent al
Appropriations Act of 2001 nmade avail abl e $500, 000 of Corps
of Engi neers Operations and Mii ntenance funds to conpl ete
this study.

Chi ckamauga Lock and Dam at mle 471.0 on the
Tennessee River, is about 13 mles upstreamof the Port of
Chat t anooga, Tennessee. Chi ckamauga Lock and Damis one of
10 mul ti pur pose | ock-and-dam projects conprising the
Tennessee River navigation system The lock is a single
chanmber (no auxiliary | ock) measuring 60" x360’".

In 1999, about 2.3 mllion tons of commpdities noved
on the Upper Tennessee navigation system accounting for
about 6.5 percent of the entire Tennessee River system
traffic. Commodities traversing Chi ckamauga Lock travel an
aver age distance of 1,400 m|es and have origins or
destinations in 42 congressional districts in 17 states in
t he South, M dwest, and the Md-Atlantic regions.

The entire Chickamauga project is plagued with
“concrete growth” resulting froman al kal i -aggregate
reaction (AAR). This reaction creates a gel that absorbs
moi sture, swells, and expands the concrete. When the
concrete is restrained, the growth increases internal
stresses, which causes cracking and novenent of the
concrete nmonolifts. This novenent causes equi pment
m sal i gnment as well as structural instability. The growh
is continuing; therefore, non-standard, major maintenance
is significantly increasing, raising both expenses and | ock
out ages.

During the past two decades, the Corps and TVA have
wor ked together to evaluate the problem and devel op
renmedi al actions. Both agencies agree that the |ock has a
finite life limted by econom cs and safety.

The econonic scenario is the cost for maintaining the
| ock will determ ne when the | ock should be closed. Wth



signi ficant annual mai ntenance, Chickamauga Lock can be
econom cal ly kept open until at |east year 2010. Beyond
that time, the accelerating rate of deterioration wll
increase both the frequency and cost of nmjor repairs.
This study has shown that replacenent-in-kind (RIK) of the
exi sting lock by 2010 is far nore econom cal than trying to
conti nue maintaining and repairing a “deteriorating” | ock.
Thus, the economic life of the lock is considered to extend
only to 2010.

The safety scenario is solely based on the structural
integrity of the lock as a segnent of the dam Concrete
growt h and the associated cracking and novenents di m ni sh
the margin of safety of the |ock structures to resist the
wat er pressure fromthe reservoir. Anchoring the | ock
walls to the foundation with steel tendons has tenporarily
restored the necessary nmargins of safety. TVA and the
Corps have installed an instrunmentation system at the |ock
to continuously nonitor 1) stresses in the concrete and 2)
m nute novenents of the | ock. \When analysis of the data

i ndi cates that operational and/or structural |limts have
been reached, TVA's Dam Safety O ficer will close the | ock.
This action will provide i nmedi ate protection to barge

wor kers, boaters, and fisherman near the | ock and wl|
preclude the environnental and econom c consequences of an
uncontrolled rel ease of water fromthe reservoir. |In the
event of closure, TVA will inplenment existing plans to
construct a concrete plug in the |Iock chanber which wll
provi de a permanent water barrier.

In addition to the concrete growth probl ens,
Chi ckamauga Lock has only one chanber, neasuring 60 feet
wi de and 360 feet |ong. The | ock, conpleted in 1940, can
accommodat e four standard barges (26’ x175), which have
virtually di sappeared fromthe Tennessee River System
Gowh in traffic, barge sizes (junbo barges 35 x195 are
now preferred), and the size and configuration of tows have
i ncreased del ays and processing tines. The small |ock at
Chi ckamauga currently passes only one barge per |ockage.
Wth an average processing tinme of 8 hours per tow,
Chi ckamauga Lock has the highest average locking tinme in
the entire OChio River System This represents a
significant economc loss to the shipping industry and,
ultimately, to the consuner.

Chi ckanmauga Lock's poor reliability, potential for
closure, and | ong processing tinme is hanpering waterway



transportation. Traffic studies identified 4.3 mllion
tons of commdities that could nove on the waterway at a
savings if Chickamauga Lock was reliable. G ven these
factors, it makes sense to evaluate |arger nore, efficient
| ocks agai nst the nost efficient without project condition
(repl acenment -i n-kind).

Tow si zes of new |l ocks and a congestion fee conbi ned
with a replacenent-in-kind were considered in the fina
anal yses. OF these, only the two larger |ocks (75 x400°
and 110’ x600") were econom cally justified.

The 75 x400° | ock has the greatest net benefits
(%1, 960,000) and is therefore the NED plan and the
recommended plan. The 75" x400° |ock satisfies study needs
and opportunities and reduces average transit tinme fromthe
13.7 hours per tow for the projected 7.5 mllion tons of
commodities expected in 2010 to 8.2 hours. The 75' x400'
lock is nmore efficient than RIK and facilitates safer
transit through the project. Over the long term the
75 x400° | ock provides benefits to air quality, noise, and
aquatic resources by reducing the nunbers of trucks and
railcars transporting goods.

A 110’ x600’, however, has advantages that cannot be
captured in the econom c anal yses but are valid
nonet hel ess. Firstly, the difference in initial
construction costs between the two |lock sizes is |ess than
$26 mllion or only 10.7 percent nore than the cost of the
75’ x400" | ock.

Secondly, a 110" x600° lock is superior in reducing
| ockage-transit tinme and facilitating safe novenent of
traffic. The shorter processing tinmes also inprove
efficiency for the towing industry and reduce
transportation costs. The 110’ x600° | ock provides an
addi tional $961, 000 per year in transportation savings. It
al so provides greater environnental benefits.

Thirdly, a 110 x600° lock is conpatible with all the
downstream Tennessee River main |ock chanbers (except
Pi ckwi ck 110’ x1000’) and is also conpatible with | ock
chanmbers on the Ohio and Upper M ssissippi Rivers. |If the
vast majority of |locks on the inland waterway systemare at
| east 110'x600', it is reasonable to anticipate any changes
in barge and tow sizes (which are not considered in the
econom ¢ analysis) will be based on a 110' x600' | ock.






