Section |Ill - Navigation Conditions

1. Hi storical Devel opnent

Before the Civil War, devel opnent of navigation on the
Tennessee River was constrained by physical obstructions,
by a conparatively low | evel of econom c devel opnent in
areas served by the river, and by an undevel oped
transportation technol ogy. Physical obstructions such as
sand and gravel bars and shoals were the nost serious;
ot her obstructions included reefs, |edges and snags. Swft
currents, caused by channel constrictions and the steeply
sl oped streanbed, and uncertain channel depths, caused by
seasonal differences in rainfall, also hindered navigation.
The nost significant area of obstruction was Miuscl e Shoal s
in northern Al abama. Muiscle Shoals effectively closed the
river at Florence, causing the Upper Tennessee River to be
treated as a separate river by navigation interests.

Because of the limtations of the uninproved river as
a transportation artery, settlenents adjacent to the river
occurred at points where physical obstructions prevented
continuous river navigation. At these pints, transshi pnent
of commodities to other nodes, primarily the railroad, was
necessary. Such settlenents on the Upper Tennessee River
i ncl uded Kingsport, Dandridge, Clinton, and Knoxville,
Tennessee. Chattanooga’ s devel opnment was enhanced because
of downstream obstructions and because of railroad
connections with the Atlantic ports of Savannah and
Charl eston. Settlenments on the Tennessee River along its
“Big Bend” in northern Alabama initially |ocated near the
navigation termni at each end of Miscle Shoals. These
i ncl ude Decatur, Florence, Sheffield, and Tuscunbi a.
Paducah, Kentucky, was the only sizeable settlenent to
devel op al ong the Lower Tennessee River, which was "fairly
navi gabl e” fromthe mouth to Col bert Shoals, just east of
Fl orence.

Transportation technol ogy was al so inportant to the
growt h of navigation on the Tennessee River during this
period. The types of vessels on the Tennessee River before
1835 ranged from dugout canoes to rafts and fl atboats.

St eanboats were in use after 1835. During the period
before the Civil War, the quantity of upstreamfreight was
al ways much smaller than that going downstream because of
t he hazards and difficulties the uninproved river system
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posed on the upstream journey. The only two-way traffic to
devel op during this period was |ocal trade between points
on the same navigable portion of the river.

Before the Civil War, inprovenents to the navigable
conditions of the river were few and largely ineffective.
A canal connecting Huntsville, Alabama, with the river was
conpleted in 1831 and a canal around Muscl e Shoal s was
opened in 1836. Both were soon abandoned because of poor
desi gn.

There was only one significant navigation inprovenment
to the river between the Civil War and 1900. A second
Muscl e Shoal s canal, which provided 5-foot m ni nrum dept h,
was opened in 1890 (construction began in 1875). The canal
was built in response to pressure from Chattanooga
i ndustrialists on the federal governnment for inprovenents
t hat woul d encourage wat erborne commerce. The
i ndustrialists believed that conpetition would force
railroads to reduce their rates, an event that was evident
before conpletion of the canal.

Navi gation enhancenment on the Tennessee River during
t he period 1900 to 1933 was characterized by isol ated
attenmpts to solve specific problens. They were
acconmplished primarily by the federal governnment, acting
under a series of Rivers and Harbors Acts, of which the
first affecting the Tennessee River was the 1852 Act.

The first inmprovenent to be conpleted during this
period was the Col bert Shoal s Canal near Florence, Al abana.
The canal and | ock, conpleted in 1911, provided a 7-foot
m ni mum navi gabl e depth around Col bert Shoals. Hales Bar
Dam and Lock, conpleted in 1913, was the second navi gation
i mprovenent of the period. It was constructed by a private
interest, the Tennessee El ectric Power Conpany, and
provi ded a 6-foot navigabl e channel upriver to Chattanooga,
a distance of 33 m|es.

W dow s Bar Locks and Dam a |ow profile navigation
structure, was constructed 23 mles below Hales Bar. Upon
conpletion in 1925, Wdow s Bar Dam provi ded a 5-foot
navi gabl e channel from Scotts Point, 16 mles upstream from
Hal es Bar, to Lock A at the Elk River.

W I son Dam was the | ast mmjor navigation structure to
be conpleted in this period. Authorization for the dam was
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contained in the National Defense Act of 1916, which
assigned it three purposes: national defense, navigation,
and power. \hen conpleted in 1925, the damcreated a

sl ackwat er pool with a 9-foot navigabl e depth that extended
15.5 mles upstream WIson Dam however, did not
conpletely solve the problens posed to navigation by the
Muscl e Shoal s area of the river. An auxiliary |lock and dam
2.5 mles below WIson Dam was placed in operation in 1927
to provide a better approach to the Wl son Locks. Florence
Canal , the channel created by the auxiliary structures had
a navi gabl e depth of approximtely seven feet.

Bet ween Muscl e Shoal s and Paducah, Kentucky, only
dredgi ng and snag renoval was necessary to provide a
navi gabl e depth of 4.5 feet throughout the year. Numerous
ot her projects were authorized for construction between
1900 and 1933, but either was not built or contributed
little to navigation.

The region served by navigation on the Tennessee
experienced a rapid rate of gromh in the years i medi ately
after 1900, although the patterns of that growth refl ected
the effects of |limted river inprovenents and nore rapidly
devel oping railroad and trucking industries. [Industrial
and popul ation growth in the region began to be nore
i ndependent of the river during this tine period.

Manuf acturing centers such as Knoxville and Chattanooga
were oriented primarily to | ocal nmarkets because of the
| ack of inexpensive transportation for manufactured goods.

The nost inportant devel opnents affecting navigation
bet ween 1900 and 1933 included shifts of traffic to other
nodes, devel opnent of barge technol ogy, and several pieces
of legislation that provided the first effective regulation
of conmon carriers.

As part of the federal program of navigation
i nprovenents, the Corps of Engi neers nmade several surveys
of the Tennessee River, the nost inportant being a report
originally authorized in 1922 and published in 1930,
entitled Tennessee River and Tributaries. The report
presented a preferred alternative and other alternative
pl ans to develop the river, whether acconplished by public
or private interests. It |later becanme the basis for
subsequent Congressional policy toward the river. The
report showed that building 7 high dans or 32 | ow navi gabl e
danms to supplenent the two existing dans on the river
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(W Il son and Wheel er, then under construction) could devel op
a 9-foot channel from Paducah to Knoxville. The high-dam
system i ncorporated hydroelectric power and fl ood control
in addition to navigation. Because of the doubt that
sufficient funding woul d be avail able for the high-dam
navi gation structures, the study reconmended proceedi ng
with the plan for | ow navigation structures. However,
little progress, other than work on Wheel er Lock, was nade
by the time the Tennessee Valley Authority (TVA) was
organi zed in 1933.

2. Description of Present Navigation System

A system of multipurpose dans on the nmain-stem
Tennessee River creates a 652-mle |ong, 9-foot deep
commerci al ly navigable channel. 1In addition, comrercia
navi gati on has been extended 61.5 mles up the Clinch
River, 21.5 mles up the Hi wassee, and 19.0 mles up the
Little Tennessee River. O the eleven existing nultiple-
pur pose projects on the main-stem Tennessee, Clinch, and
Little Tennessee Rivers, two were originally constructed by
the U.S. Arny Corps of Engineers: WIlson Damand initial
| ocks, and \Wheel er Lock. TVA constructed the renaining
navigation facilities, some of which were designed by the
Corps. In accordance with the general navigation |aws
pl aci ng control and supervision over navi gabl e waters under
the Secretary of the Arny and under agreenents with TVA,
the Nashville District operates and maintains all the | ocks
on the Tennessee River. Figure Il1-1 shows the |ocation of
all the projects in the Tennessee River Basin and the
Tennessee- Tonbi gbee Waterway (TTW, which enters the
Tennessee River at mle 215 near the Tennessee, Al abamm,
and M ssissippi state lines. Following is a brief
description of Nickajack, the first |ock downstream of the
Chi ckamauga project, the three Upper Tennessee River | ocks,
Watts Bar and Fort Loudoun Locks on the Tennessee River and
Melton Hill Lock on the Clinch River.,

a. Nickajack Lock and Damis the newest of the TVA
mul ti-purpose projects. Conpleted in 1968, Nickajack
repl aced the 55-year-old Hal es Bar project, which was
conpleted in Novenmber 1913. Hales Bar was constructed by a
private concern under the direction of the U S. Arny Corps
of Engi neers and contained a hydropower unit, a 60 X 265-
foot lock with a maxinmum|lift of 41 feet, and sufficient
Size to provide a 6-foot deep channel upstreamto
Chatt anooga, Tennessee. Authorization was provi ded by
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Congress in 1905 (33 Stat. 603). The Hal es Bar project
mtigated many of the early navigation problens in the
Tunbl i ng Shoal s, the Suck, the Boiling Pot, and the Skill et
(or Frying Pan) stretches of the river bel ow Chattanooga.
Hal es Bar was repl aced because of persistent and excessive
| eakage through its extrenely poor foundation.

The Ni ckajack project was built under the authority
granted in the TVA Act of 1933. Nickajack is |ocated at
river mle 424.7, approximtely six mles downstream of the
old Hales Bar site. The damis 83 feet high and 3,767 feet
l ong. Nickajack pool is 46.3 mles long with a surface
area of 10,370 acres. Flood storage capacity is 32,300
acre-feet under controlled conditions, and gross storage
capacity is 252,400 acre-feet. The project has 192 mles
of shoreline.

Two parallel |ocks were begun in 1964. The conpleted
| ock measures 110 X 600 feet, and the inconplete facility
provides a 110 X 800 foot dinension for future devel opnent.
Normal |ift of the conpleted lock is 39 feet.

b. Chickamauga Lock and Damis |ocated at river mle
471 near Chattanooga, Tennessee, and was begun in 1936 and
conpleted in 1940. It was authorized under the TVA Act of
1933. The damis 129 feet high and 5,800 feet |ong.
Chi ckamauga pool extends 58.9 mles upstream has a surface
area of 35,400 acres, and has a shoreline 810 mles |ong.
Controlled flood storage capacity is 347,000 acre-feet, and
gross storage capacity is 739,000 acre-feet.

The cl ear chanber dinensions of the single-lift
(normal lift of 49 feet) navigation |ock are 60 X 360 feet.
Chi ckanmauga Lock is the first small |ock encountered when
movi ng upstream on the nmai nstem Tennessee River.

Chi ckamauga’ s four hydropower electrical generation units
have a total capacity of 108,000 kil owatts.

c. Watts Bar Lock and Damis | ocated hal fway between
the cities of Knoxville and Chattanooga, Tennessee, at
river mle 529.9, and represents the eighth step in the
Tennessee River waterway system Construction on the
project began in 1939 with conpletion of the project in
1942. Watts Bar was authorized under the TVA Act of 1933
and received its name fromthe island and sl ough upon which
the | ock and dam were constructed.
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Watts Bar extends navigable waters 72 m |l es upstream
to Fort Loudoun Lock and Dam Two channel cutoffs reduce
the sailing distance by approximately 10 mles. Witts Bar
is 112 feet high and 2,960 feet long. The small navigation
| ock has clear dinensions of 60 X 360 feet with a norma
lift of 58 feet, and m ni mum navi gati on cl earance is about
12 feet over both of the guard sills. The Watts Bar pool
extends a 9-foot deep slack water channel 23.1 mles up the
Clinch River to Melton Hi Il Dam and about 12 mles up the
Enmory River to Harrimn, Tennessee.

The normal storage capacity of Watts Bar pool is
1,175,000 acre-feet; the controlled flood storage capacity
is 379,000 acre-feet. The | ake has a surface area of
39,000 acres with a shoreline of 783 mles at full pool.
The four electrical generation units at Watts Bar are
capabl e of generating 153,300 kil owatts.

d. Fort Loudoun Lock and Damis |located at river nmle
602. 3 and extends the Tennessee River Navigation Systemto
Knoxvill e, Tennessee. The Fort Loudoun slack waters
provide a 9-foot deep channel upstreamto river mle 649,
three mles below the confluence of the Hol ston and French
Broad Rivers, which formthe Tennessee River. Construction
on the Fort Loudoun project began in 1940 with conpl etion
in 1943. Authorization was provided in the Tennessee
Val | ey Authority Act of 1933.

Fort Loudoun Damis 122 feet high and 4,190 feet |ong.
Fort Loudoun Lake has a surface area of 14,600 acres, which
is the smallest surface area of all mainstem Tennessee
Ri ver projects, and has a shoreline 360 mles in |ength.
Gross storage capacity is 393,000 acre-feet of with 111, 000
acre-feet are classified as controlled flood storage
capacity. Fort Loudoun has four power units capable of
generating 135,590 kilowatts. The lock is a single-lift
unit, conmpleted in 1943. Clear chanber dinensions are 60 X
360 feet with a normal lift of 72 feet.

e. Melton H Il Lock and Damis |ocated at Clinch
River mle 23.1 near the Oak Ri dge National Laboratories.
Construction began in 1960 and the | ock was opened to
traffic in 1963. The Melton Hi Il pool extends the
navi gati on channel 38.4 mles upstreamto Clinton,
Tennessee, giving the Clinch River a total of 61.5 m|es of
navi gabl e channel. Melton Hill Damis 103 feet high and
1,020 feet long. The surface area of the pool is 5,690
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acres of which gross storage capacity is 126,000 acre-feet.
A 31,900 acre-feet capacity exists for controlled flood
storage. The two power generation units are capable of
72,000 kilowatts. Melton Hill Lock is a single-lift unit
measuring 75 X 400 feet. Normal lift is 54 feet.

3. Hstoric Traffic Devel opnent

a. Historic Gowmh Factors. Since conpletion of the
Upper Tennessee navi gation systemin the early 1940s,
commercial traffic on the river has expanded primarily in
response to the transportati on needs of the region’s
manuf acturers and activities such as hi ghway constructi on,
and to a | esser extent, mneral extraction. The region’s
manuf act uri ng- based econony devel oped around its abundant
natural resources — water, coal, wood and nonferrous netal
ores — and denmands of |arger regional econom es driven by
the textile, furniture, and poultry industries.

Activities of the Tennessee Valley Authority have
pl ayed a highly inportant role in the devel opnent of the
Upper Tennessee region. The TVA was established in 1933 to
provide for the multi-purpose devel opnent of the Tennessee
Valley. TVA' s electric power and navigati on devel opnment
prograns are responsible for nuch of the industrial,
popul ati on, and overall econom c growth that have taken
pl ace in the region.

Area manufacturing activities expanded rapidly through
the 1950s and 1960s, but since the early 1970s relatively
little growth in the manufacturing sector has occurred.
| ndustry representatives attribute this to the perception
that the lock is an unreliable transportation resource
because of structural problens, and in part, to the small
(60" x360" ) outdated |ocks at the Chickanmauga, Watts Bar,
and Fort Loudoun projects. Industry representatives point
out that conpanies that rely heavily on waterway
transportation are reluctant to | ocate or expand facilities
where they will be dependent on the Chickamauga facility,
given its deteriorated condition and uncertain future. The
ri sk of encountering very high delays and the | oss of
navi gati on that occurs when any of the Upper Tennessee
facilities, especially Chickamauga, is down for maintenance
and repairs has made conpanies reluctant to comm t
t hensel ves to water transportation in this area.
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Due to commercial navigation rates being typically
much higher on this river segnent than on other rivers.
Backhaul opportunities for tow ng conpanies are practically
non- exi stent, and consequently, many tow ng conpanies w ||
not operate above the Chi ckanmauga | ock and dam Because of
t he higher cost of navigation on the Upper Tennessee, rate
differentials sonetines favor overland nodes. Many
conpani es maintain the capability to switch fromwater to
overland transportation to take advantage of these
opportunities.

b. Historic Commodity Traffic. Upper Tennessee
systemtraffic for the period 1970-1999 is presented in
Table I11-1. Upper Tennessee systemtraffic data for
periods prior to 1970 are unavailable. 1[It should be noted

t hat during 1999, Chickamauga and Watts Bar | ocks were

cl osed for 30-days and 14-days, respectively, for mgjor
mai nt enance. These cl osures had an inpact on traffic that
utilized the waterway during 1999. Several commodities
were trucked from Chattanooga to the Knoxville area during
t he Chi ckamauga Lock cl osure. This reduced the tonnage

t hat woul d have processed through the |ock w thout the

| ong closures. The highest levels of compbdity traffic on

t he Upper Tennessee were attained in 1987, when 3.1 mllion
tons of traffic noved on the system Between 1970 and
1999, Upper Tennessee traffic grewfrom11l.6 to 2.3 mllion

tons, representing annual growth of about 1.3 percent.
During the sanme period, Tennessee River system and Ohio

Ri ver systemtraffic each grew nore rapidly, about 2.5 and
1.8 percent, respectively. A vast mpjority of Upper
Tennessee commodity traffic transits the Chickamauga | ock.
In 1970, Chickanmauga traffic accounted for about 79 percent
of the traffic and by 1999, this had increased to over 99
percent. Traffic gromth rates for each of the Upper
Tennessee projects exceeded the growh rate for the system
as a whol e over the period 1970 through 1999. Chi ckamauga
traffic grew at a rate of 2.1 percent while Watts Bar and
Fort Loudoun grew at rates of 5.7 and 4.1 percent
respectively. The Upper Tennessee segnent had a
substantial reduction in internal (nostly aggregates)
traffic and an increase in inbound and outbound traffic
over the 1970-99 peri od.

In 1999, about 2.3 mllion tons of comvodities noved
on the Upper Tennessee navigation system accounting for
about 4.4 percent of traffic on the entire Tennessee River
system More than 99 percent of this traffic noved through
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t he Chi ckamauga facility.

Upper Tennessee traffic by major

Table I11-2 shows the 1999

commodity group and by

project. The commodity distributions for the Upper

Tennessee segnent and for Chickamauga, Watts Bar and Fort
Loudoun are shown in Figures I11-2 and I11-3.
Table I11-1 Historic Traffic on the Tennessee River
(Thousand Tons)
Upper Tennessee Projects Upper Tenn.
Tenn. Ri ver

Year Chi ckamauga Watts Bar ngggun System System
1960 668 531 440 NA 12, 441
1970 1, 248 368 195 1,584 25, 489
1980 1,334 638 349 1,467 43, 062
1990 2,123 1,370 579 2,237 44,536
1991 1, 848 1, 046 390 1,944 42,087
1992 2,172 1, 388 464 2,239 46, 083
1993 1, 966 1,224 491 2,006 48, 161
1994 2,311 1, 560 619 2,327 48, 731
1995 2,182 1,399 600 2,186 46, 393
1996 2,253 1,474 645 2, 255 45, 529
1997 2,567 1, 807 542 2,574 48, 595
1998 2,584 1,735 627 2,586 52, 086
1999 2,282 1,812 621 2,284 51, 689
Annual

Growth

1970- 99 2.1% 5. 7% 4. 1% 1.3% 2.5%

SOURCE: Wat er borne Commerce Statistics

The | eadi ng commodity group on the systemin 1999 was
grains, which conprised about 37 percent of total
in inmportance (24 percent)

Ores and mineral s was next

foll owed by asphalt

(13 percent),

traffic.

chem cal s (8 percent),

iron and steel (7 percent), forest products (5 percent),
t hese commodity

and aggregates (5 percent).
groups total over 98 percent of total
system The remaini ng tonnage,
was conprised of fabricated neta
nonf errous netal s,

petrol eum coke, sl ag,

wel | .
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Table 111-2 Upper

Tennessee Commodity Distributions, 1999

(Tons)
Fort Upper Tenn.
Commodity Chi ckanauga Watts Bar L Tenn. Ri ver
oudoun
System System
Coal & Coke 0 0 0 0 20,118, 458
Pet r ol eum Fuel s 0 0 0 0 2,147, 585
Asphal t 282, 368 282, 368 282, 368 282, 368 1, 184, 303
Aggr egat es 109, 087 109, 347 46, 147 109,597 11, 760, 688
Grai ns 854, 552 854, 552 0 854, 552 4,995, 607
Cheni cal s 172,735 110, 517 5,914 172, 735 2,701,672

Ores & Mnerals
Iron & Steel

547, 802 244,345 217, 803 547, 802 1,978, 884
159, 617 159, 617 45,711 159, 617 3,462,431

Forest Products 119, 065 18, 705 18, 705 119, 065 1, 067, 622
Al O hers 36, 961 32, 651 4,779 37,821 2,271,632
Tot al 2,282,187 1,812,102 621,427 2,283,557 51,688,882

SOURCE: Wat erborne Commerce Statistics
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FIGURE [11-2.
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Tonnage densities on the Upper Tennessee segment are
the greatest at Chattanooga and di m nish gradually toward
t he head of navigation at Knoxville. The Chickamauga
facility, at Chattanooga, is the |lowernost and the nost
heavily used of the Upper Tennessee projects, followed by
Watts Bar and Fort Loudoun. In 1999, the Chi ckanauga
facility processed about 2.3 mllion tons of traffic,
representing over 99 percent of total Upper Tennessee
systemtraffic. Watts Bar recorded about 1.8 mllion tons
of traffic, while Fort Loudoun processed about 621, 000
tons.

The changes in commodity traffic by major commodity
group on the Upper Tennessee for selected years between
1970 and 1999 are shown in Table I11-3. Total 1999
commodity traffic represented an increase of about 699, 000
tons over 1970. Each of the nmmjor commdity groups
di spl ays an increase in tonnage except for coal and coke;
petrol eum fuel s; aggregates, and forest products. The
| argest tonnage increases occurred in shipnments of grains,
ores and m nerals, asphalt, iron and steel, and chem cals.

Table 111-3 — Historic Upper Tennessee River Traffic
G owth by Comvobdity G oup, 1970-1999
(Thousand Tons)

) Annual %

Commodi ty 1970 1980 1990 1995 1996 1997 1998 1999 Change
1970-99

Coal & Coke 35.2 377.7 14.8 - - - - - -
Petroleum Fuels 37.1 126.6 23.7 9.6 8.5 7.4 - - -
Asphalt 111.0 62.5 202.0 205.6 194.7 228.1 292.7 282.4 3.3
Aggregates 656.3 41.0 6.3 62.2 47.8 57.2 75.3 109.6 -6.0
Grains 38.0 42.9 591.9 472.7 551.7 964.3 818.3 854.6 11.3
Chemicals 79.5 133.8 94.8 184.5 155.4 213.4 226.3 172.7 2.7
Ores & Minerals 204.1 179.4 633.7 711.1 783.4 604.8 652.4 547.8 3.5
Iron & Steel 13.9 42.6 77.2 118.4 129.1 119.4 116.3 159.6 8.8
Forest Products 399.1 448.4 522.3 390.1 352.1 319.4 387.2 119.1 -4.1
All Others 10.3 21.3 70.4 29.3 32.6 60.2 78.2 37.8 4.6
TOTAL 1,584.4 1,476.3 2,237.4 2,186.4 2,255.4 2,574.2 2,585.7 2,283.6 1.3

Chickamauga’'s
% Of Total 78.8% 90.4% 94.9% 99.8% 99.9% 99.7% 99.9% 99.9%

SOURCE: Waterborne Commerce Statistics

Hi storically, coal and coke traffic has noved in
relatively small quantities fromthe Upper Tennessee to
sout heastern utility plants and to export. Despite the
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area’s location with respect to major Appal achi an coal -
produci ng areas, no significant and sustained traffic in
coal has yet developed. Since the early 1990s, no coa
traffic has noved on the Upper Tennessee.

Petrol eum fuels traffic has not noved on the Upper
Tennessee system since 1997. The petroleum fuels traffic
that typically noves is conprised of inbound distillate and
residual fuel oil originating in the Hunti ngton-Ashl and
area on the Ohio River. Petroleumfuels traffic on the
Upper Tennessee was seriously underm ned by the extension
of the Col onial and Plantation petrol eum product pipelines
into Knoxville in the md-1970s. The Col oni al and
Pl ant ation pipeline systens nove petrol eum products from
sout heastern and Gulf Coast refineries into Tennessee.
Prior to the pipelines’ extension, both heavy and |ight
petrol eum products were transported to the Knoxville area
by wat erway.

Along with the distillate and residual fuel oil,
asphalt is the only other petrol eum product that typically
nmoves on the Upper Tennessee. All of this traffic noves
i nbound to the Upper Tennessee to support highway
mai nt enance in Eastern Tennessee. [In 1999, about 282, 000
tons of asphalt noved to termnals at Knoxville. This was
an increase of slightly nore than 171,000 tons over 1970.

Traffic in aggregates now includes inbound sand and
gravel, inbound |ightweight aggregate, a small anmount of
out bound |imestone, and |ocal traffic in waterway
i nprovenent materials. The sand and gravel is dredged from
the Lower Tennessee and the Ohio and used in construction
and hi ghway mai ntenance activities in Eastern Tennessee.
The linmestone is an agricultural product that is a
byproduct of zinc mning and is shipped to the Gulf Coast
states. Construction of the Interstate hi ghway system
generated consi derable traffic in aggregate in the 1960s
and early 1970s, but with conpletion of the systemin this
area in the md-1970s, waterborne aggregates traffic
di m ni shed significantly. Aggregates traffic in 1999
ampunted to nearly 110,000 tons, which was 547,000 tons
| ess than the 1970 traffic |evel.

Grains traffic, which includes both grains and ani mal
feeds, reached a |l evel of about 855,000 tons in 1999, an
increase of 817,000 tons over 1970. Grains are now the
| argest commodity group noving on the Upper Tennessee.
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This category conmprises nostly inbound corn and out bound
animl feeds. Gain processing is relatively newto the
regi onal econony. From Eastern Tennessee, access isS
provided to three major markets: the poultry market of
north Georgia, Al abama, and South Carolina; the

sout heastern market for corn sweeteners and vegetable oils;
and the growi ng export feed market.

The chem cals group is conprised of inbound chem ca
fertilizers and outbound industrial chemcals. Chemcals
traffic reached a | evel of nearly 173,000 tons in 1999, an
i ncrease of 93,000 tons from 1970. The industrial cheni cal
traffic typically conprises ethyl alcohol, chlorine, and
sodi um hydr oxi de.

The ores and minerals category is largely inbound
salt, gypsum and manganese ores and out bound zinc ore.
Salt traffic on the Upper Tennessee is closely linked to
both chem cals and forest products, and a | arge share of
the salt traffic is used as road salt. In 1999, ores and
m nerals traffic was the second | argest commodity group
novi ng on the system anounting to nearly 548,000 tons.
This represents an increase of about 344,000 tons over the
1970 | evel .

Iron and steel traffic on the Upper Tennessee consists
of inbound finished iron and steel products and ferroall oys
and out bound iron and steel scrap. Iron and steel traffic
on the Upper Tennessee in 1999 total ed nearly 160, 000 tons,
whi ch was an increase of about 146,000 tons over 1970. The
Knoxville area is a regionally inportant iron and st eel
service center

The forest products category includes woodchi ps,

newsprint, and paper and paperboard. The forest products
category had been one of the | argest commodity groups
nmovi ng on the Upper Tennessee system for many years. In

1999, however, traffic in the forest products category
amounted to only 119,000 tons, a decrease of 280,000 tons
fromthe 1970 traffic level. Wod chips traffic is nostly
i nbound to the system Traffic in newsprint; paper and
paper board are | argely outbound.

4. Commodi ty Shi ppi ng Patterns

Table 111-4 shows Upper Tennessee and Chi ckamauga

I -15



traffic by commodity group and direction of nmovenent for
1999. Mdre than 99 percent of Upper Tennessee traffic in
1999 noved i nbound to or outbound fromthe system thus
transiting the Chickamauga |ock. Typically, very little
|l ocal traffic noves on this system Mire than two-thirds
of the systemtraffic was inbound (upbound) to the area in
1999. This external orientation is determ ned |argely by
the | ocations of product supply and narket areas for area
i ndustry.

Table 111-4 Upper Tennessee Traffic by Direction of
Movenent, 1999
(Tons)
Chi ckanmauga Lock Traffic I nt ernal
Upper Tenn
Comodi ty I nbound Qut bound System
(Upbound) ( Downbound) Tot al Upbound | Downbound

Coal & Coke 0 0 0 0 0 0
Petrol eum Fuel s 0 0 0 0 0 0
Asphal t 282, 368 0 282, 368 0 0 282, 368
Aggr egat es 109, 087 0 109, 087 0 510 109, 597
Grains 559, 642 294,910 854, 552 0 0 854, 552
Chemi cal s 49, 401 123,334 172,735 0 0 172,735
Oes & Mneral s 437, 049 110, 753 547, 802 0 0 547, 802
Iron & Steel 43, 349 116, 268 159, 617 0 0 159, 617
Forest Products 76, 417 42,648 119, 065 0 0 119, 065
All Ohers 13,234 23,727 36, 961 200 660 37,821
TOTAL 1, 570, 547 711,640 | 2,282,187 200 1,170 | 2, 283, 557

SOURCE: Wat erborne Commerce Statistics

The 1999 shipnents and recei pts by econonm c areas for
Chi ckanmauga traffic are shown in Table Ill1-5. Economc
areas (EA) are econom c regions defined by the Bureau of
Econom c Analysis, U S. Departnent of Commerce. Econom ¢
areas consist of a major city or Metropolitan Statistical
Area that serves as a center for economc activity and
outlying areas that are econom cally connected to the
center. The Upper Tennessee navigation systemis about
evenly divided between two econonic areas: Chattanooga (EA
43) and Knoxville (EA 44).

Chi ckamauga traffic noves fromto points as distant as
Brownsville, on the Gulf Intracoastal Waterway, and
M nneapolis, on the Upper M ssissippi. Nearly half of 1999
shi pments originated and one fifth of 1999 receipts
term nated at |ocations on the Mssissippi. The Knoxville
EA accounts for about 28 percent of shipnments (628, 997
tons) and about 51 percent of receipts (1,182,685 tons)
movi ng through the facility. The Chattanooga EA,
downriver, accounts for about four percent of the shipnents
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(82,643 tons) and about 17 percent of the receipts (387,862
tons). Other inportant origin econom c areas for

Chi ckamauga traffic include Lafayette, Louisiana (400,451
tons); Des Mdines (232,180 tons); New Ol eans (222,887
tons); St. Louis (126,414 tons); and Paducah (107,912.

Ot her maj or destination econom c areas include New Ol eans
(287,715 tons); Chicago (89,397 tons); Nashville (63,936
tons); St. Louis (60,964 tons); and Huntsville, Al abana
(49,580 tons).

TABLE I'11-5 Chickamauga Lock Traffic
Shi pnents and Recei pts by Econonmic Area — 1999
(Tons)

Shi ppi ng/ Recei vi ng Econom ¢ Area S(h(;p;r;tainr:)s (DeF;etCier:aF;tiSon)
43 Chat t anooga, TN-GA 82, 643 387, 862
44 Knoxville, TN 628, 997 1,182, 685
48 Charl est on, W/- KY-OH 10, 416 6, 200
49 Cincinnati-Ham I ton, OH KY-IN 0 1, 400
53 Pi tt sburgh, PA-W 0 14, 111
64 Chi cago- Gary- Kenosha, |L-1NW 54, 386 89, 397
69 Evansville, I N-KY-IL 8, 686 0
70 Louisville, KY-IN 2,911 12, 607
71 Nashville, TN-KY 5,950 63, 936
72 Paducah, KY-IL 107, 912 13, 200
73 Menmphi s, TN- AR- MS- KY 1, 487 7,294
74 Huntsville, AL-TN 76, 747 49, 580
75 Tupel 0o, Ms-AL-TN 0 0
77 Jackson, Ms-AL-LA 3,261 0
80 Mbbi l e, AL 0 0
82 Bi | oxi - Gul f port-Pascagoul a, M 0 0
83 New Orl eans, LA-MS 222,887 287,715
84 Bat on Rouge, LA-MS 40,172 13, 888
85 Laf ayette, LA 400, 451 0
86 Lake Charles, LA 0 0
87 Beaunont - Port Arthur, TX 0 0
90 Little Rock-North Little Rock, AR 0 8, 700
91 Fort Smith, AR K 0 1, 350
95 Joneshboro, AR-MO 742 25, 755
96 St. Louis, MOIL 126, 414 60, 964
97 Springfield, IL-MO 79, 264 0
100 Des Moines, |A-IL-MO 232, 180 0
101 Peoria-Pekin, IL 83, 078 28,584
102 Davenpport-Mline-Rock Island, IA-IL 51, 543 0
104 WMadison, W-IL-1A 22,667 0
107 M nneapolis-St. Paul, MN-W-TA 24,916 0
118 Omaha, NE-IA-MO 0 0
124 Tul sa, OK-KS 0 8,516
131 Houston- Gal veston-Brazoria, TX 8, 366 18, 443
132 Corpus Christi, TX 0 0
133 MAllen, TX 6, 111 0

TOTALS 2,282,187 2,282,187
SOURCE: Wat erborne Commerce Statistics
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5. Lock Traffic Patterns and Commonal ity of
Traffic

Detailed listings of the 1999 directional distribution
of commodity flows for the Chickamauga, Watts Bar, and Ft.
Loudoun facilities are shown in Table Il1-6. Fromthe
data, it is apparent that a substantial majority of the
traffic at each of the facilities (two thirds or nore) is
upbound traffic. A majority of the upbound ores and
mnerals traffic, nearly all of it salt, as well as the
forest products traffic termnate in the Chickamauga pool,
accounting for the significant drop in upbound traffic at
the Watts Bar and Ft. Loudoun facilities. Over half of
t he downbound traffic, nostly grains, chem cals, and iron
and steel originates in the Watts Bar pool.

TABLE I'l11-6 Upper Tennessee Projects Traffic
by Direction of Mvenent, 1999
(Tons)
Chi ckamauga Watts Bar Fort Loudoun
Comodi ty

Upbound Downbound Upbound Downbound Upbound Downbound
Coal & Coke 0 0 0 0 0 0
Pet r ol eum Fuel s 0 0 0 0 0 0
Asphal t 282, 368 0 282, 368 0 282, 368 0
Aggr egat es 109, 087 0 109, 087 260 45, 887 510
Grai ns 559, 642 294,910 559, 642 294,910 0 294,910
Chenmi cal s 49, 401 123, 334 41, 483 69, 034 0 123, 334
Oes & Mneral s 437, 049 110, 753 133, 592 110, 753 107, 050 110, 753
Iron & Steel 43, 349 116, 268 43, 349 116, 268 38,171 116, 268
Forest Products 76, 417 42,648 0 18, 705 0 42,648
All Cthers 13, 234 23,727 13, 164 19, 487 4,119 24,387
TOTAL 1,570, 547 711,640 | 1,182,685 629, 417 477,595 712,810

SOURCE: Wat erborne Commerce Statistics

Table 111-7 shows the commonal ity of traffic at the
Chi ckanauga project with the other Upper Tennessee projects
and with other selected projects on the inland navigation
system for cal endar year 1999. Since nost of the Upper
Tennessee traffic is noved to or from points outside of the
Upper Tennessee segnment, and since the uppernost pool
serves the Knoxville urban area, there is a | arge anmount of
common traffic nmoving through all three Upper Tennessee
projects. In 1999, nearly all of the traffic originating
in or destined for the Watts Bar and Fort Loudoun pools
transited the Chickamauga | ock. The Chi ckamauga | ock, on
t he ot her hand, shared about 79 percent of its traffic with
Watts Bar, but only 27 percent of its traffic with Fort
Loudoun.
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The |l argely external orientation of the Upper
Tennessee systemtraffic neans that significant vol unmes of
Upper Tennessee traffic al so passes through other projects
on the inland navigation system Table I11-7 shows that 84
percent of the traffic that transited the Chickamuga
project also transited Lock and Dam 52 on the Ohio River
downstream of its confluence with the Tennessee River,
denonstrating a strong link to the Mssissippi. On the
ot her hand, only about two percent of Chickamauga traffic
passed through Sm thland Locks and Dam on the Ohio River
upstream of its confluence with the Tennessee Ri ver
indicating a rather weak link to the Chio River above the
mout h of the Tennessee. Table I11-7 shows that the Upper
Tennessee had no traffic in common with the Cheat ham
project, on the Cunberland River and very little traffic in
conmon with the Bay Springs project on the Tennessee-

Tonmbi gbee WAt erway. Upper Tennessee traffic noving to/from
each of these waterways has been sporadic in recent years.

TABLE I11-7 Commonal ity of Chickamauga Traffic with O her
Sel ected Projects, 1999
Chi ckamauga Ot her Project
Proj ect Traffic Through Traffic
Ot her Projects Chi ckamauga

Chi ckamauga 100% 100%
Watts Bar 79. 4% 100%
Fort Loudoun 28. 2% 99. 8%
Ni ckaj ack 100% 53. 3%
W | son 94. 5% 14. 7%
Bay Springs (TTW 0.1% 0%
Pi ckwi ck 94. 4% 10. 8%
Kent ucky- Bar kl ey 91. 3% 5.1%
Cheat ham 0% 0%
L/ D 52 83. 6% 2. 0%
Sm t hl and 2.5% 0.1%
Myers 2.5% 0.1%
Greenup 1.4% 0%
W nfield 0. 3% 0%
Emswor t h 0. 2% 0%
Monongahela L/ D 2 0. 2% 0%

SOURCE: Wat erborne Conmmerce Statistics
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6. Projected Traffic Denmands

a. Introduction. The traffic demand forecasts for
t he Chi ckamauga Lock/ Upper Tennessee River System were
devel oped separately fromthe Ohio River Systemtraffic
demand forecasts. The Upper Tennessee forecast pertains to
commodity nmovenents that utilize the Upper Tennessee
segnment and not with comodity novenents that nove only on
ot her segnents of the inland navigation system

I n general, future traffic demands for the Upper
Tennessee were projected as a function of future economc
growth in the markets served by wat erway-using industries.
These markets include both end-use/industry markets and
geogr aphi ¢ markets, whether |ocal, broader regional,
national, or international. |In this context, the traffic
demand projections were devel oped by reference to specific
conpany pl ans, industry-produced supply/demand forecasts,
and to governnment-produced econom ¢ and denographic
forecasts.

Actual waterway traffic is the nost obvious conponent
of traffic demand, and consequently, existing traffic
serves as the starting point for identifying and
forecasting waterway traffic demands. A conposite of
traffic for cal endar years 1995-1997 was used as the base
for forecasting existing traffic. |In the case of the Upper
Tennessee segnent, where the navigation systemis
constrai ned by industry perceived reliability problens and
i nadequate | ock size at Chickamauga, existing waterway
traffic is considered to be inadequate to identify traffic
demands for a reliable or inproved system This is
particularly inmportant when the future could involve a

| arger replacenent | ock at Chickamauga. In this sense, the
Chi ckamauga anal ysis bears simlarity to the analysis of a
new waterway. In an attenpt to fully capture the traffic

demands for an inproved system an extensive narket
anal ysi s was undert aken.

b. Market Survey Results. As a part of the market
anal ysis, a conprehensive mail survey of 350 conpanies in
eastern Tennessee and Kentucky and western North and South
Carol i na was conduct ed.

The traffic survey was designed specifically for the

Chi ckamauga Lock Study. It sought to identify comodity
nmovenents that m ght use the Upper Tennessee system given
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i nprovenents at Chi ckanmauga.

In addition to the survey, historical Upper Tennessee
traffic was researched to identify comodity traffic that
had previously noved on the system but has since ceased.
The resource bases and markets for these products were al so
researched in an effort to identify potential novenents.
Addi ti onal research of potential commodity traffic was
conducted using the STB waybill sanple, TVA records, and
information gathered in extensive interviews of Upper
Tennessee term nal operators.

The traffic identified by the survey and the
addi tional commodity research was screened for
reasonabl eness and susceptibility to barge transportation.
Through these efforts, a total of approximately 4.3 mllion
tons was identified as potential traffic demand for an
i mproved Chi ckamauga Lock. A breakdown of this tonnage by

maj or commodity group is provided in Table I11-8.
TABLE 111-8 Potential Waterway Traffic
Demand
(Tons)

Commodity G oup Traffic ldentified
Coal & Coke 2, 645, 000
Petrol eum Fuel s 0
Asphal t 45, 000
Aggr egat es 0
Grai ns 15, 000
Chem cal s 586, 000
Ores & Mnerals 267, 000
Iron & Steel 594, 000
Forest Products 18, 000
Al Ohers 105, 000
TOTAL 4,275, 000

Concurrent with the market survey work, Jack Faucett
Associ ates conducted a survey of non-utility Ohio River
System (ORS) commdity recipients/shippers for use in the
Corps of Engineers’ Ohio River MinstemStudy. The Faucett
survey invol ved approximately 250 of the |argest commodity
reci pi ents/shippers, and incidentally included the | argest
conpani es involved in Upper Tennessee traffic. The purpose
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of the Faucett work was to identify the normal |evels of
non-utility traffic to serve as a base for forecasting

pur poses. The Faucett work identified the normal |evels of
existing traffic as well as any near-term change, i. e.,
expansi ons, closures, and new commodity traffic to serve as
a base for forecasting traffic basin-wde. The information
gat hered for conpanies involved in Upper Tennessee traffic
was used along with the market survey to establish the base
for forecasting purposes.

c. Forecast Methodol ogy. The Upper Tennessee traffic
demand forecasts were devel oped using a simlar forecasting
framework for all commodities. The approach is simlar to
that used by the Corps of Engineers in forecasting traffic
demands for the Chio River System The Upper Tennessee
effort, additionally, draws upon the output fromthe system
forecast. The first step in generating the forecast was
to identify all potential traffic for an inproved
(reliable) Upper Tennessee system Secondly, waterborne
commerce data and industry-supplied information were used
to establish a base year of traffic that was consi dered
normal in terms of traffic patterns and traffic vol unes.
In the third step, industry and governnent-gener at ed
forecasts that describe the growh prospects of the
i ndustries/conpanies involved with the Upper Tennessee
traffic are identified. Over the short term industry
forecasts are frequently avail able, but over the |onger
termthe denographi c and econom c forecasts prepared by the
U S. Departnment of Commerce, Bureau of Econom ¢ Anal ysis
(the OBERS forecasts) are relied upon. 1In the final step,
i ndustry and governnment - supplied forecasts are used to
generate the future traffic demand projections.

d. Forecast Results.

(1) Projected Traffic Demands. The Upper
Tennessee traffic identified by the traffic survey was
subjected to detailed transportation rate analysis. During
this process, it was discovered that many of the novenents
could currently realize a rate savings using the existing
system even with the degraded project at Chickamauga.
Further investigations revealed that reliability of the
Chi ckamauga project is an inportant concern of both
exi sting and potential users of the system Existing
shi ppers are reluctant to expand their waterway traffic and
potential shippers are reluctant to commt their businesses
to using waterway transportati on when that option is viewed
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as unreliable.

Concerns over reliability of the Chickamauga project
have been echoed repeatedly by area shippers and busi ness
concerns. These concerns have surfaced during shipper
surveys, interviews and in public foruns. Area shippers
and busi ness concerns have been aware of the AAR-rel ated
probl ens and the associated repairs that have been required
for many years. |t becane apparent to TVA by 1995 that,
wi t hout substantive action, the problens associated with
AAR woul d eventually reach a critical mass and that the
project would have to be closed. At that tine, TVA
estimted that the project could not remain open beyond
2005, and presented this information to the public. A 1999
study by the Corps concluded that with aggressive
mai nt enance and nonitoring it is reasonable to assune the
| ock could be kept open to at |east 2010. TVA agrees wth
this position, but both agencies also acknow edge that an
earlier closure resulting fromunpredictable events is
possi bl e.

The reliability issue becones even nore evident during
and after closures at the Chickanauga facility. Because of
a planned 30-day closure in August of 1999, sone shippers
usi ng the waterway made a permanent switch to overl and
nodes, citing the inpact of the long closure and their
concerns about the reliability of the lock. One public
termnal |ost custonmers permanently to overland nodes due
to the shutdown. O her conpani es made permanent sw tches
to overland nodes for parts of their shipnments/receipts.
During a survey neant to gauge shipper reactions to
cl osures of various durations, several shippers indicated a
preference to shift permanently to overland nodes, rather
t han endure | engthy cl osures.

Al t hough the transportation rate anal ysis would seem
to indicate that certain potential shippers could realize a
rate savings noving on the Upper Tennessee currently,
rat her than using the waterway, the traffic persists in
usi ng overland nodes. For these shippers, it is believed
that the cost of using the waterway is, in fact, higher
than what is reflected in the rates alone. The true cost
of waterway transportation is, in fact, the waterway cost
plus a “reliability cost” (simlar to an insurance
prem unm), such that the true cost of using the waterway is
equal to or higher than the overland node for these risk-
averse individuals. Although the conparison of rates would
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seemto indicate that they should, shippers are reluctant
to make infrastructure inprovenents needed to use the

wat erway or to becone involved with waterway transportation
at all.

The forecast of traffic demand identifies the traffic
that could nove on the systemat a rate saving if the
constraint inposed by Chickamauga | ock were not a
consi deration, as well as, including the existing waterway

traffic. It is recognized that traffic expansion wl|
al ways be problematic as long as project reliability is a
significant concern. |In effect, the traffic denmand

forecast assunes the availability of a reliable Chickamauga
| ock.

Summari es of the projected traffic demands for the
Upper Tennessee segnment and the Chi ckamauga, Watts Bar, and
Fort Loudoun projects from 1996 to 2060 are presented in
Table 111-9. In this instance, the 1996 base is a
constructed base year for forecasting purposes consisting
of existing and potential waterway traffic. The data in

Table 111-9 show Upper Tennessee traffic demands increasing
froma level of 6.7 mllion tons in 1996 to about 11.3
mllion tons in 2060, representing annual growth of about
0.8 percent.

The traffic nunbers are nearly identical for the
Chi ckamauga project, reflecting the near absence of | ocal
traffic on the system Gowh rates for traffic demand are
identical for all three projects, Chickamauga, Watts Bar
and Fort Loudoun.

A large portion of the projected traffic demand is
shift-of-node traffic identified by the shipper survey.
Approxi mately two-thirds of the base year traffic demand is
conposed of traffic identified by the survey. This traffic
demand is largely utility and industrial coal traffic as
wel | as increases in grains, aggregates, ores and mnerals,
iron and steel, and forest products traffic currently
nmovi ng to/from wat ersi de plants along the Upper Tennessee.
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TABLE 111-9 Projected Traffic Demand, 1996-2060
(Thousands of Tons)

. Fort Upper
Year Chi ckamauga Watts Bar L Tennessee
oudoun
System
1996 Base* 6, 668 5,716 920 6, 669
2000 7,586 6, 530 978 7,590
2010 8, 283 7,116 1, 082 8, 287
2020 8,777 7,522 1,171 8,782
2030 9, 400 8, 039 1,272 9, 404
2040 10, 209 8,710 1, 393 10, 213
2050 10, 874 9, 261 1, 492 10, 878
2060 11, 322 9, 628 1,563 11, 326
Annual %
Change
2000- 60 0.8 0.8 0.8 0.8

*Base traffic is a conmbination of an average of traffic
novi ng on the waterway during 1995-1997 and the risk-averse
traffic identified through the traffic survey.

(2) Commodity M x of Projected Traffic Demand.
The commodity m x of projected traffic demand for a
reliabl e Chickamauga Lock is shown in Table 111-10. The
data for years 1996 and 2060 show only a slight change in
the relative commdity m x. Coal and chenicals dimnish
their shares of total traffic while grains, ores and
mnerals, and iron and steel increase. The |argest tonnage
i ncreases between 1996 and 2060 occur in coal and coke (1.4

mllion), iron and steel (0.8 mllion), grains (0.8
mllion), and ores and mnerals (0.7 mllion). Coal
traffic accounts for a large majority of projected traffic
demand t hroughout the forecast period. |Its share of total

traffic dimnishes sonewhat over the period, from40 to 36
percent. The change in coal traffic demand is aligned with
t he expected future growth in coal consunption by

sout heastern utilities. The commodity m xes for years 2000
and 2060 are displayed in Figure I11-4.

(3) Future Shipping Patterns. Downbound
novenents donminate the pattern of future traffic demands on
t he Upper Tennessee, accounting for nore than half of the
traffic demand each year. This contrasts sharply with the
existing situation in which around two-thirds of the
traffic is upbound. This change in direction is largely

I -25




coal traffic that was identified during the traffic survey.
This traffic would originate in the Watts Bar pool and
destined for southeastern utility and industrial plants.

TABLE I11-10 Projected Traffic Demand for a Reliable Chickamauga Lock by
Commodity Group, 1996-2060
(Thousand Tons)

Projected Traffic Denand Annual %
Base Change
Comodi ty 1996* | 2000 | 2010 2020 2030 2040 2050 2060 [ 1996-60
Coal & Coke 2,645 | 3,166 3, 339 3,480 3,641 3, 838 3,998 4,086 0.7
Pet r ol eum Fuel s 8 9 10 10 11 12 12 12 0.7
Asphal t 251 264 289 314 338 360 377 390 0.7
Aggr egat es 82 87 100 110 123 138 152 161 1.1
Grai ns 839 | 1, 008 1,158 1, 214 1, 309 1, 447 1, 561 1, 642 1.1
Chem cal s 763 773 796 829 881 956 1, 017 1,061 0.5
Oes & Mnerals 998 | 1,051 1, 168 1, 269 1, 389 1, 542 1,668 1, 758 0.9
Iron & Steel 715 836 971 1, 063 1,175 1, 321 1, 443 1,531 1.2
Forest Products 222 242 287 313 346 389 425 451 1.1
All O hers 146 154 169 179 192 209 224 234 0.7
TOTAL 6,669 | 7,590 8, 287 8,782 9,404 | 10,213 | 10,878 | 11, 326 0.8

*Base traffic is a conmbination of an average of traffic noving on the
wat erway during 1995-1997 and the risk-averse traffic identified through
the traffic survey.
NOTE: Mbre than 99 percent of projected traffic demand transits

Chi ckamauga

The commonal ity of traffic demands at Upper Tennessee
projects with other projects on the navigation systemis
projected to display sone inportant changes relative to the
existing situation. The coal traffic demands assume
expanded usage of the Tennessee- Tonbi gbee Waterway in
accessing southeastern utility and industrial plants, and
t herefore, Upper Tennessee traffic would account for a much
| arger portion of traffic at the Tennessee- Tonbi gbee
projects. Simlarly, Upper Tennessee traffic demand woul d
constitute a |arger share of traffic demands at Tennessee
and |l ower Ohio River projects, due to shift of node and
traffic demand i n grains, aggregates, ores and m nerals,
iron and steel, forest products, and other commodities.
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FIGURE I11-4. PROJECTED UPPER TENNESSEE TRAFFI C DEMAND
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7. Vessel Traffic

a. Existing Traffic and Trends. Table I11-11
summari zes vessel traffic for the Upper Tennessee projects
for selected years between 1976 and 1998. In 1998,

Chi ckanmauga | ock processed a total of 407 commercial tows
and 2,673 barges, or an average of about 1.1 tows and 7.3
barges per day. The conparable daily values were 0.8 tows
and 4.2 barges at Watts Bar and 0.5 tows and 1.5 barges at
Fort Loudoun. The average tow through Chi ckamauga in 1998
consisted of 6.6 barges carrying 6,500 tons, conpared to
5.6 barges | oaded with 5,700 tons at Watts Bar and 2.7
barges | oaded with 2,600 tons at Fort Loudoun.

OmM ng to increased tonnage | evels, the nunber of
barges transiting each of the Upper Tennessee | ocks has
i ncreased substantially since the m d-1970s. The hi ghest
hi storic level of barge traffic at the Upper Tennessee
projects occurred in 1987. Between 1976 and 1998, the
numbers of barges processed at Chi ckamauga, Watts Bar, and
Fort Loudoun increased by 79, 156, and 125 percent,
respectively. In response to increased traffic denmands,
carriers in this river segnent have increased tow sizes and
barge | oadi ngs, and generally increased the nunber of tows.

TABLE I11-11 Tonnage, Barges, and Tows Transiting
Upper Tennessee River Locks, 1976-1998
% Change
Project/Item 1976 1980 1985 1990 1996 1998 1976-98
Chi ckamauga:
Tons (000) 1,144 1,512 1, 847 2,200 2,273 2,518 120. 1%
Bar ges 1, 497 2,106 2,393 2,418 2,509 2,673 78. 6%
Tows 414 367 495 384 385 407 -1.7%
Bar ges/ Tow 3.6 5.7 4.8 6.3 6.5 6.6 81. 6%
Tons/ Tow 2,800 4,100 3,700 5,700 5,900 6, 500 132. 1%
Watts Bar:
Tons (000) 452 686 1,078 1, 465 1, 487 1,694 274.8%
Bar ges 651 1, 009 1, 219 1,535 1,510 1, 666 155. 9%
Tows 214 206 327 286 279 295 37.9%
Bar ges/ Tow 3.0 4.9 3.7 5.4 5.4 5.6 85. 6%
Tons/ Tow 2,100 3, 300 3, 300 5,100 5, 300 5,700 171. 4%
Fort Loudoun:
Tons (000) 288 326 565 602 662 619 114. 9%
Bar ges 285 248 591 556 667 642 125. 3%
Tows 125 125 241 191 243 242 93. 6%
Bar ges/ Tow 2.3 2.8 2.5 2.9 2.7 2.7 16. 4%
Tons/ Tow 2,300 2,600 2,300 3,100 2,700 2,600 13. 0%

SOURCE: Performance Monitoring System
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Table 111-12 shows tow size distributions at the Upper
Tennessee projects in 1976 and 1998. Although the average
tow operating on the Upper Tennessee River segnent is a
five to seven-barge tow, a wide range of tow sizes is
encountered. In 1998, tow sizes at Chi ckamauga ranged from
one to 18 barges, with concentrations occurring in the
three to four and seven to ten barge ranges. A conparison
of the 1976 and 1998 tow size distributions in Table I11-12
shows a clear novenent toward | arger tows at each of the
pr oj ect s.

TABLE 111-12 Tow Size Distributions for Upper Tennessee
Ri ver Lock 1976-1998
Chi ckamauga Watts Bar Fort Loudoun
Bar ges/
Tow 1976 1998 1976 1998 1976 1998

No. % No. % No. % No. % No. % No. %

1-2 190 46 58 14 93 43 59 20 88 70| 131 54
3-4 108 26 86 21 84 39 72 24 28 22 85 35
5-6 62 15 70 17 31 14 56 19 10 8 17 7
7-10 50 2| 127 31 6 3 84 28 0 0 10 4
>10 4 1 66 16 0 0 24 8 0 0 0 0

TOTAL 414 | 100 | 407 | 100 | 214 | 100 | 295 100 | 125 | 100 | 242 | 100

SOURCE: Lock Performance Monitoring System

The percentage of enpty barges that nove on a given
wat erway segnment indicates the | evel of backhaul (Il oaded in
bot h up bound and down bound directions) opportunities
avail able. Fifty-percent enpty indicates the total absence
of backhauls, with barges noving | oaded in one direction,
and enpty in the opposite direction. |In 1998, 35 percent
of the barges transiting Chickamauga were enpty. This
inmplies that 15 percent of the barges at Chi ckamauga, 18
percent at Watts Bar, and 5 percent at Fort Loudoun were
| oaded both upbound and downbound through the [ocks. In
ot her words, there is only limted opportunity for barges
to be | oaded on both the up bound and down bound tri ps.

b. Vessel Characteristics and Trends. Al three Upper
Tennessee River |ocks have one chamber measuring 60’ x360’.
The barge type that best fits a 60" x360° systemis the
standard barge (26’ x176’). Standards can fit tw ce the
tonnage of junmbo barges (35 x195) into a 60’ x360" chanber.
The predom nant barge type currently being used on the
Upper Tennessee, however, is the junbo barge. Apparently,
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the inefficiencies of using junbo barges on the Upper
Tennessee segnent are offset by the efficiency of using
t hem el sewhere on the inland navigation system

The percentage distribution of barges by type
transiting the Chickamauga, Watts Bar, and Fort Loudoun
| ocks in 1976 and 1998 are presented in Table [11-13. 1In
1998, junmbo barges accounted for 91 percent of all barges
processed at Chickamauga. Aggregates, coal, and road salt
are some of the comodities normally transported in open
hopper junmbo barges, while grains, ores & mnerals, and
sone forest products are some of the commodities normally
transported in covered junbo barges. Integrated |iquid
barges (tanker barges) of various sizes were al so
i nportant, accounting for eight percent of the traffic at
Chi ckamauga. The remmi ni ng barges included vari ous
irregul ar-sized vessels. The commercial tow operators on
t he Upper Tennessee River denonstrated an ever-increasing
preference for nodern junmbo barges in the 1976-98-tinme
period, evidenced by the fact that standard barges have
di sappeared fromthe Tennessee River.

TABLE 111-13 Barge-Type Distribution at Upper
Tennessee River Locks, 1976 and 1998
Proj ect/ Bar ge- Type Distribution
Barge Type 1976 (% 1998 (9%
Chi ckamauga:

St andard 106 7.1 0 0
Junbo 1015 67.8 2421 90. 6
Tanker 305 20. 4 214 8.0
O her 71 4.7 38 1.4
TOTAL 1497 100.0 2673 100.0

Watts Bar:

St andard 251 38.6 0 0
Junbo 247 37.9 1440 86. 4
Tanker 113 17. 4 185 11.1
O her 40 6.1 41 2.5
TOTAL 651 100.0 1666 100.0

Fort Loudoun:

St andard 20 7.0 0 0
Junbo 108 37.9 435 67.8
Tanker 110 38. 6 175 27.3
O her 47 16.5 32 5.0
TOTAL 285 100.0 642 100.0

SOURCE: Lock Performance Monitoring System
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8. Lock Wilization and Performance

a. Operating Hours. Originally, all three of the
projects were operated year-round on a 24-hour basis except
during intermttent periods when the | ocks were closed due
to weather conditions or for inspection and
mai nt enance/ repair work. Chickamauga and Watts Bar are
still operated on this basis; however, beginning in the
early 1970s, the operating hours at Fort Loudoun were
reduced to 16 hours per day, seven days per week. The
operating hours at Fort Loudoun are from6 a.m to 10 p. m
This reduction in service was instituted due to Federal
budgetary restrictions and the I evel of utilization at Fort
Loudoun.

b. Lockage Policy and Procedures. Tows are normally
| ocked through the Upper Tennessee projects on a first
come/first served basis. Because of the size of the three
| ocks, nultiple cut |ocking operations are normally
required for any tow |l arger than one barge. The average
tow on the Upper Tennessee segnent contains five to seven
barges, however, |arger tows (up to 18 barges) frequently
nmove on this river segnent. COccasionally, if tw tows
arrive at a lock at the sanme tinme, noving in opposite
directions, the towboat operators voluntarily assist each
other in pulling barges through the | ocks and in remaking
the tow. This nutual assistance speeds the | ockage
process.

Under ordinary circunstances, tows |larger than four
barges require the tow operator to tie off at the approach
poi nt and begin | ocking through in three- or four-barge
strings. A barge string is pushed into the chanber far
enough to allow the first barge to be untied fromthe
string and tied off on the chanber wall. After chanbering
is conpleted, the barge is renoved fromthe chanber by a
tow haul age unit. Each succeedi ng unpowered barge of the
string is handled in a simlar manner. The tow haul age
unit pulls each unpowered barge far enough up the | ock
approach wall to allow the | ast |ockage of that string to
remake on the wall. The last cut of the string includes
t he towboat and during renake, the stern of the towboat is
partially in the chanber, rendering it unusable until the
string | eaves the wall. The towboat ties off the string at
a mooring cell and returns light (no barges) through the
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chamber to retrieve another string of barges and begin the
| ockage procedure again. At Chickamauga Lock this
procedure takes approxi mately one hour per barge for tows
requiring nmultiple strings, this time will vary dependi ng
on | ock delays, river conditions and towboat crew
efficiency. For a 15-barge tow, the processing tinme my
vary froma mni num of 13 hours to as much as 24 hours
according to | ock personnel.

c. Lockage Characteristics. Table Il11-14 shows the
number of | ockages at the Upper Tennessee projects by type
of |l ockage for 1976 and 1998. It is inportant to note that
noncommer ci al | ockages, neaning recreation boat and ot her
type | ockages conmprise a |arger share of |ockages at the
Upper Tennessee projects than at other projects on the
i nl and navi gation system Recreation boat and other type
| ockages in 1998 conprised 44 percent of total | ockages at
Chi ckamauga | ock. Between 1976 and 1998, commerci al
| ockages at Chickamauga have increased both in nunber and
as a share of total |ockages. This increase is
attributable to both the growth in tonnage levels and a
gradual increase in tow size, resulting in nore |ockages
per tow.

TABLE I11-14 Lockages at Upper Tennessee River Projects
1976 and 1998
Proj ect/ Lockage % Change
Type 1976 (% 1998 (% 1976- 98

Chi ckamauga:
Commerci al Lockage 1453 40.0 2734 56. 3 88.2
Recreational / O her
Vessel s 2179 60.0 2120 43.7 -2.7
TOTAL 3632 100.0 4854 100.0 33.6
Watts Bar:
Commer ci al Lockage 532 23.9 1705 49. 9 220.5
Recreational / O her
Vessel s 1698 76.1 1713 50.1 0.9
TOTAL 2230 100.0 3418 100.0 53.3
Fort Loudoun:
Commerci al Lockage 299 20.9 702 33.2 134.8
Recreational / O her
Vessel s 1129 79.1 1413 66. 8 25.2
TOTAL 1428 100.0 2115 100.0 48. 1
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| SOURCE: Lock Performance Monitoring System

The data for Chickamauga Lock in Table I11-14 shows
4,854 | ockages occurred at the facility in 1998. The total
nunber of | ockages at Chi ckamauga i ncreased by about 34
percent since 1976, while the nunber of commercial | ockages
increased 88 percent. Comercial traffic accounted for
only 40 percent of the total nunber of | ockages at
Chi ckamauga in 1976, but by 1998, commerci al | ockages nade
up 56 percent of the total. The average nunber of | ockages
per tow fluctuated over the 1976-1998 period, reaching 6.7
| ockages in 1998.

As denonstrated in Table I11-15, all three projects
have experienced a decline in the percentage of single
| ockages and, at Chickamauga and Watts Bar doubl e | ockages
have al so decreased. While these | ocks are having a steady
increase in the percentage of nmulti-cut (greater than 2)
| ockages. In this regard, the nost dramatic changes over
the 1976-1998 period occurred at Watts Bar. |In 1976, nine
percent of the |ockages at that facility were singles, 37
percent were doubles and 27 percent were triples or
greater. In 1998, only two percent of the |ockages at
Watts Bar were singles, 20 percent were doubles, and 78
percent were triples or greater.

TABLE 111-15 Lockage Characteristics Upper Tennessee R ver Locks
1976- 1998
Proj ect 1976 1980 1985 1990 1998

Chi ckamauga:

Commerci al Lockages 1453.0 2036.0 2193.0 2284.0 2734.0
Lockages per Tow 2.5 5.5 4.4 5.9 6.7
% Si ngl e Lockages 11. 4 10.1 9.7 9.1 9.1
% Doubl e Lockages 13.0 14.7 12.9 11. 2 11.2
% 2 Lockages 75. 6 75. 2 77.4 79.7 79.7
Watts Bar:

Commer ci al Lockages 532.0 756. 0 113.0 1404.0 1705.0
Lockages per Tow 2.5 3.7 3.5 4.9 5.8
% Si ngl e Lockages 8.9 5.8 6.1 2.1 2.1
% Doubl e Lockages 37.4 22.8 22. 6 19.6 19.6
% 2 Lockages 53.7 71. 4 71.3 78.3 78.3
Fort Loudoun:

Commer ci al Lockages 299.0 340.0 616.0 588. 0 702.0
Lockages per Tow 2.4 2.7 2.6 3.1 2.9
% Si ngl e Lockages 16.0 13.6 27. 4 10. 5 10.5
% Doubl e Lockages 27. 2 23.2 27.0 27.7 27.7
% 2 Lockages 56. 8 63.2 45. 6 61.8 61.8
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| SOURCE: Lock Perfornmance Mnitoring System

d. Lock Transit Tines. Table IlIl1-16 provides a
breakdown of average processing tines for the three Upper
Tennessee projects. In 1998, the average processing tines

for | ock chambers on the Upper Tennessee segnment were 8.0
hours at Chickamauga, 6.4 hours at Watts Bar, and 3.5 hours
at Fort Loudoun. The Upper Tennessee projects have the

| ongest average processing tines of all the locks in the
OChio River System This is partly a function of the fleet,
i.e. the predom nance of junbo barges and the fact that

t hese barges nust | ock one at a tinme; the size of tows on
t he Upper Tennessee segnent; and the greater-than-nornal
lift at these projects. Average processing tinmes have
increased at each of the Upper Tennessee projects in the
1976- 1998 peri od. Again, this has resulted fromthe
growth in tow sizes and the increase in nultiple | ockages.

TABLE I11-16 Average Processing, Delay and Transit Tines
for Upper Tennessee Projects, 1976-1998
(Hour s/ Tow)

Project/Item 1976 1980 1985 1990 1996 1998

Chi ckamauga:

Processing Tinme 3.0 5.6 4.7 6.2 6. 4 6.3
Del ay Tine 2.2 0.7 1.0 1.1 1.3 1.7
Total Transit Tinme 5.2 6.3 5.7 7.3 7.7 8.0

Watts Bar:

Processing Tine 2.1 4.4 3.5 5.1 5.3 5.6
Del ay Tinme 0.3 0.2 0.4 0.6 0.6 0.8
Total Transit Tinme 2.4 4.6 3.9 5.7 6.0 6.4

Fort Loudoun:

Processing Tinme 2.2 3.3 2.7 3.4 3.1 3.2
Del ay Tine 0.3 0.2 0.1 0.4 0.3 0.3
Total Transit Tinme 2.5 3.5 2.8 3.8 3.4 3.5

SOURCE: Lock Perfornmance Monitoring System

The data in Table 111-16 shows average 1998 del ay
times of 1.7 hours at Chickamauga, 0.8 hours at Watts Bar
and 0.3 hours at Fort Loudoun. |In contrast to the average

processing tinmes, average del ays changed very little during
the 1976-1998 period. The level of utilization at these
| ocks and the coordination that occurs anong the tow ng
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conpani es operating on the Upper Tennessee produces only
m ni mal delays at the lock facilities.

9. Lock Availability

Lock availability refers to the anount of tine a |ock
is available in a year to process tows. Normal downtine
refers to the amount of time in a normal year that a | ock
is unavail able for use. Normal downtine occurs because of
weat her conditions, high water, routine mintenance,
hardware mal functions or accidents. |t does not include
the time the | ocks are closed for schedul ed or unschedul ed
maj or mai nt enance, which is defined to include downtinmes
with duration’s in excess of 24 hours.

The Upper Tennessee projects differ from nost of the
ot her navigation projects in the inland navigation system
in that each of these projects has only one lock. This
means that, because of the orientation of traffic on this
river segnent, downtine at any one of the projects results
in a conplete loss of commercial navigation to reaches
upstream of that project. This has very serious adverse
i npacts on the conpanies that rely on waterway
transportation on the Upper Tennessee.

Hi storic data on | ock downtines for the period 1976-
1998 were obtained fromthe Corps’ Performance Mnitoring
System (PMS) stall reports. PMS records downtinme events by
chanber, date, duration and cause of outage. A
conplicating issue is that the PMS systemrecords downti ne
only when tows are actually del ayed by the | ock being
unavai l able for locking. Downtime events that occur when
no vessels are waiting to be |ocked are not recorded in the
system In addition, nmethods used to record downti nme
apparently changed during the 1976-1998 period, making
conparisons of early to |ater years difficult.

In an effort to fully account for downtine at the
Chi ckanauga and Watts Bar projects, the | ock operation
| ogbooks and mai nt enance books for those projects were
reviewed in addition to the PMS records. The years
exam ned were cal endar years 1984-1990. A downtinme file
was devel oped for the two projects and a normal downti ne
estimte was generated. Nornmal downtinme at the two
projects was estimated to have a total duration of about 17
days per lock or 4.6 percent of the year.
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