Section VI — Inpacts of Final Alternative
Pl ans

1. System Economc Effects

a. General. Since the navigation system nodeling was
confined to a two-1ock system consisting of Chickamauga and
Watts Bar, navigation inpacts are confined to the |ocalized
effects at those two projects. Because of excess capacity
at downstream projects on the Tennessee River and the fact
t hat Chi ckamauga traffic constitutes only a very snall
share of traffic on the mainstem Ohio River, a ful
navi gati on system anal ysis was consi dered unnecessary.
Since justification and tim ng of a replacenent |ock has
been established in the w thout-project condition, the
wi t h-project analysis focuses on which | ock size is nost
appropri ate.

b. Period of Analysis. Simlar to the treatnment of
the wi thout-project alternatives, the alternative wth-
project conditions were tested for inplenmentation in
different years to identify the optimal timng. Optinmm
timng for conpleting an alternative is the timng that
maxi m zes net benefits for that alternative. The optinmum
timng for the plan that could be inplenented first, given
existing logistical limtations, defines the period of
analysis for all plans. For each of the | ock replacenent
pl ans, the analysis indicated that net benefits would be
maxi m zed with inplenentation in 2010. For that reason,
the period of analysis selected was 2010-2060.

c. Capacity Considerations. One change fromthe
screening |l evel evaluation of alternatives pertains to the
capacity of the 75" x400" lock alternative. Since thisis a
non-standard | ock size with no existing data on tow
processi ng practices and tinmes avail abl e, consi derable
effort was devoted to devel opnent of this data. Locking
procedures and processing tinmes for various tow sizes were
devel oped with input from Corps navigation operations staff
with considerable commercial tow ng experience. The nmjor
enphasis of effort was to devel op the process for |ocking a
tow that arrives three barges wide at a lock that is only
two barges wide. Standard towi ng practice is for tows in
excess of eight barges to be configured three barges w de.
This requires significant effort and tinme for the crew to
break and remake the tow and to shuttle barges between the
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nmooring cells and the lock. Insufficient roomis avail able
to break and make the tows along the | ock approach walls.
Therefore, the tows nust utilize the upper and | ower
nmooring cells for this process.

Table VI-1 conpares estimated capacities at both
Chi ckamauga and Watts Bar under the w thout-project
condition and the inproved condition. Wthout the
i npl enent ati on of hel per boat operations, the capacities of
Chi ckamauga and Watts Bar in the WOPC are 7.9 and 8.3

mllion tons, respectively. [Inplenentation of hel per boat
operations at Chickamauga and Watts Bar increases the

| ocks’ capacities to 11.0 and 11.5 mllion tons. A

75" x400' | ock at Chickamauga woul d have a capacity of 12.8
mllion tons w thout hel per boats. Hel per boat operations
add an additional 4 mllion tons to project capacity, for a
total of 16.8 mllion tons. |Increasing the |ock size to

110’ x600° increases the |lock capacity to 41.0 mllion tons.

Table VI-1 Physical Capacities of Chickamauga and Watts Bar
Under Alternative |nprovenment Plans
(M11lion Tons)
i Chi ckanmauga Watts Bar
Alternative

w o HB w/ HB w o HB w/ HB
WOPC 7.9 11.0 8.3 11.5
Congestion fee 7.9 11.0 8.3 11.5
75" x400’ 12.8 16. 8 8.3 11.5
110’ x600° 41.0 NA NA 11.5

A principal operational advantage of a larger |ock at
Chi ckamauga is the capability to process nore barges per
| ockage, which is conducive to the formation of |arger,
nore efficient, tows. The average size of tows transiting
t he Chickamauga | ock is currently about 6.6 barges, because
of the small size of the | ock; junbo barges (1,500 tons)
are forced to | ock through one at a tinme. This causes
| engthy tow processing tinmes, and accounts in part, for the
reluctance of sonme tow ng conpanies to operate above
Chi ckamauga. Construction of a |ock neasuring 75 x400’
woul d permit the | ockage of four junmbo barges at a tine
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(6,000 tons). A lock nmeasuring 110’ x600° woul d acconmpdat e
ni ne junbo barges at a tinme (13,500 tons).

d. Traffic Accommpdated. Traffic accommpdated is
that portion of the traffic demand that is predicted by
nodel ing to nove on the waterway system under each
alternative plan. The volunme of traffic that system
studi es indicate could nove on the Upper Tennessee segnment
at a rate savings over the 2010-2060 period is presented in
Table VI-2 for each alternative. Estimted w thout-project
traffic levels are al so presented for conpari son purposes.

Tabl e VI-2 Expected Waterway Traffic Accommopdat ed Under
Al ternative Chickamauga | nprovenent Pl ans
(Thousands of Tons)

. . H T 2
Year/ Traffic| \ypo | Congestion Al ternative Lock Sizes
Pr oj ect Demand Fee' 75’ x400’ 110’ X600’
2000
Chi ckamauga 7,586 - - - -
Watts Bar 6, 530 - - - -
2010
Chi ckamauga 8, 283 7,485 7,288 7,485 7,556
Watts Bar 7,116 6, 390 6, 193 6, 390 6, 390
2020
Chi ckanmauga 8,777 7,917 7,917 7,917 7,994
Watts Bar 7,522 6, 741 6, 741 6,741 6,741
2030
Chi ckanmauga 9, 400 8, 461 8, 338 8, 462 8, 548
Watts Bar 8, 039 7,187 7,064 7,188 7,188
2040
Chi ckanmauga 10, 209 9,168 8,911 9,170 9, 266
Watts Bar 8,710 7,768 7,511 7,769 7,769
2050
Chi ckamauga 10, 874 9, 746 9, 003 9,751 9, 856
Watts Bar 9, 261 8, 241 7,499 8, 245 8, 245
2060
Chi ckanmauga 11, 322 10, 133 9, 020 10, 250 10, 251
Watts Bar 9,628 8, 553 7,441 8, 559 8, 559

! I'ncludes hel per boats at Chickamauga and Watts Bar
2 I'ncl udes hel per boats at Watts Bar

VI -3



Each of the alternative plans except the congestion
fee alternative would increase the amount of traffic that
could nove on the waterway at a rate savings. |In 2010, the
alternative plan calling for construction of the 110’ x600’
| ock at Chi ckamauga produces an increnental increase (over
the w thout-project condition) of 71,000 tons at
Chi ckamauga, but no increnental increases at Watts Bar.
Construction of a 75" x400° |ock at Chickamauga produces no
increnental increases in tonnage at either Chickamauga or
Watts Bar in the year 2010. Wth inplenentation of the
congestion fee (ranging from$0 to $2.34 per ton), traffic
at Chi ckamauga and Watts Bar decreases by 197,000 tons at
both projects. 1In year 2060, the analysis indicates that
each of the plans would increase the traffic accommodated
by 118,000 tons at Chickamauga and 6,000 tons at Watts Bar
Note that even though the two | ocks have significantly
different capacities, they accommodate the same anmount of
traffic. This is due to the |ow anpbunt of traffic demand.
The Congestion fee plan would produce reductions in traffic
accommodat ed of about 1.1 million tons at both Chickamauga
and Watts Bar.

e. Traffic Diverted. Table VI-3 conpares Chickanauga
traffic diversions under the w thout-project condition with
t hose that occur under the with-project condition. The
traffic diversions to overland nodes formthe basis for
benefits associated with reductions in em ssions, highway
damages, and hi ghway congestion that result from
i mpl enentation of any of the alternative wth-project
conditions. Levels of diversions are related to the fee
(ranging from $0 to $2.34 per ton) under the congestion fee
alternative, and to capacity constraints at the Chi ckamauga
facility. Throughout the period of analysis, the highest
| evel s of diversions occur under the congestion fee

alternative. In 2010, diversions at Chickanauga and Watts
Bar anount to 995,000 tons and 923,000 tons, respectively.
By 2060, these diversions amunt to 2.3 and 2.2 mllion

tons. For a lock measuring 75" x400', traffic diversions
amount to about 798,000 tons at Chi ckamauga and 726, 000
tons at Watts Bar in 2010. By year 2060, the diversions
related to this alternative reach about 1.1 mllion tons at
both facilities. The |l evels of traffic diversions that
occur with construction of the 110" x600° | ock are 727,000
and 726,000 tons at Chi ckamauga and Watts Bar,
respectively, in year 2010. By 2060, the tonnages

di verted amount to about 1.1 million tons.
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Tabl e VI-3 Expected Waterway Traffic Diverted Under Alternative
Chi ckamauga | nprovenent Pl ans
(Thousands of Tons)

Year / Traffic . Congest i on Al ternative Lock Sizes?
; WOPC 1
Proj ect Demand Fee 75’ x400’ 110’ x600

2000

Chi ckamauga 7,586 - - - -
Watts Bar 6, 530 - - - -
2010

Chi ckanmauga 8, 283 798 995 798 727
Watts Bar 7,116 726 923 726 726
2020

Chi ckamauga 8,777 860 860 860 783
Watts Bar 7,522 781 781 781 781
2030

Chi ckamauga 9, 400 939 1, 062 938 852
Watts Bar 8,039 852 975 851 851
2040

Chi ckanmauga 10, 209 1,041 1, 298 1,039 1,039
Watts Bar 8,710 942 1,199 941 941
2050

Chi ckamauga 10, 874 1,128 1,871 1,123 1,123
Watts Bar 9, 261 1,020 1,762 1,016 1,016
2060

Chi ckanmauga 11, 322 1,189 2,302 1,072 1,071
Watts Bar 9, 628 1,075 2,187 1, 069 1, 069

Y I'ncludes hel per boats at Chickamauga and Watts Bar
2 I'ncl udes hel per boats at Watts Bar

f. Transit Tines. The average transit tinmes per tow
for each of the alternative plans relative to the w thout-
project condition are listed in Table VI-4. Not included
in these averages are increases in |ock delays during
closures. The processing times for the 75 x400° were
revised fromthat used in the screening | evel analysis to
nmore accurately represent anticipated processing
procedures. Since there are no existing 75 x400" | ocks
with substantial traffic data, this information was
devel oped based on existing Chickamauga | ock processing
times and Corps of Engineers |ock operations staff. Al of
the with-project alternatives at Chi ckamauga produce
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reductions in the average processing tinmes at Chi ckamuga,
relative to the without-project condition. This effect

Table VI-4 Expected Average Transit Tinmes Under Alternative
Chi ckamauga | nprovenent Pl ans
(Hours Per Tow)

- . . 5

Year / Pr oj ect WoPCH Cbngesalon Alternative Lock Sizes

Fee 75" x400° 110" x600’

2010

Chi ckamauga 13.7 13.0 8.2 2.1
Watts Bar 24. 6 22. 4 24.6 24.6
2020

Chi ckamauga 15.6 15.6 8.9 2.1
Watts Bar 11.3 11.3 11.3 11. 3
2030

Chi ckanmauga 18.7 17.9 9.9 2.2
Watts Bar 12.5 12.1 12.5 12.5
2040

Chi ckanmauga 25.7 22.6 11.8 2.3
Watts Bar 14. 4 13. 4 14. 4 14. 4
2050

Chi ckamauga 37.2 23.6 13.9 2.4
Watts Bar 16. 4 13. 4 16. 4 16. 4
2060

Chi ckamauga 53.5 23.8 6.0 2.4
Watts Bar 18.1 13.2 18.2 18.2

! I'ncludes hel per boats at Chickamauga and Watts Bar.
2 I'ncl udes hel per boats at Watts Bar.

extends to Watts Bar because of tonnages diverted fromthe
system The npbst effective alternative for reducing
transit time is the 110" x600° |ock, which would acconmodat e
up to nine junbo barges in a single |lockage. The 75 x400°
| ock woul d be sonmewhat | ess effective in reducing average
transit times at Chickamauga, since this |ock size would
accommodate only four barges in a single | ockage. The
congestion fee alternative produces reductions in |ockage
times at Chickamauga that are quite small or nonexistent in
the early years of the period of analysis, but becone quite
substantial in later years. Wth navigation inprovenents
at Chi ckamauga, the mpjor source of delays on the Upper
Tennessee segnent is relieved. At Watts Bar, an early drop
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in the average transit time occurs because of the

i npl enent ati on of hel per boat operations around 2012.
Additionally, the increase in transit tinmes at the Watts
Bar facility is only seven hours over the 40-year peri od,
2020 to 2060. Since a sizeable portion of the projected
traffic demand never reaches the Watts Bar facility, only a
relatively small anmount of delay is transferred upstreamto
that facility.

g. Transportation Savings. Tabl e VI-5 conpares the
incremental transportation savings associated with the
alternative navigation inprovenent plans under ordinary
operations, over and above those generated in the w thout-
project condition. These nunbers are confined to the
transportation savings that would be realized under the
alternative plans, and in the case of the congestion fee
al ternative revenues collected are not included. These
nunmbers exclude the recreation benefits and external cost
reductions cited previously. Since there is relatively
little difference in traffic accommodated by the
alternative |ock sizes, the savings that materialize are
the result of nore efficient operations, especially the
| arger average nunber of barges per | ockage.

Table VI-5 Increnmental Transportation Savings
Attributable to Alternative |Inprovenent Plans, 2010-2060
(Thousands of FY 2001 Dol | ars)

. Al ternative Chickamauga Lock
Year Con%esalon Si zes?
€€ 75" x400’ 110’ x600’

2010 107 724 1, 547
2020 0 930 1, 889
2030 39 1, 317 2,487
2040 305 2,263 3,810
2050 1, 328 4,020 6,021
2060 3,743 8,511 9, 169

! I'ncl udes hel per boats at Chickamauga and Watts Bar.
2 I'ncl udes hel per boats at Watts Bar.

The biggest difference anong the alternative plans
di splayed in Table VI-5 is between the congestion fee
alternative and the larger lock alternatives. The data
show a relatively narrow di stinction anong the alternative
| ock sizes. |In 2010, transportation savings range from
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bet ween $107, 000 for the congestion fee alternative and
about $1.6 million dollars with a | ock neasuring 110’ x600’
| ock. The difference between the 75 x400° and the

110’ x600° is $823,000. By 2060, transportation savings
range between $3.7 mllion for the congestion fee
alternative and $9.2 mllion for the 110 x600’ | ock size.
The difference between the 75 x400° and 110" x600" is only
$658, 000.

2. Environnmental, Cultural, and Social |npacts

a. GCeneral. Certain unavoi dable environnmental,
cultural, and social inpacts are associated with
construction of a new | ock at Chi ckamauga. Most adverse
i npacts, however, can be limted to relatively small
geographic areas. Since the alternatives are constructed
at the same | ocation and have the sane major features, the
environmental, cultural and social inpacts are essentially
the same with a few m nor exceptions. Negative short-term
i npacts are construction related. Potential fish kills and
| oss of riparian habitat from blasting would be realized
for all of the new | ock alternatives.

b. Water Quality. Construction activities perforned
outside the cofferdam would be simlar for all |ock sizes.
Wthin the cofferdamitself, although the size of area
woul d vary, no additional significant inpacts are expected
Dredging activity along the right descendi ng bank woul d be
the same for both lock alternatives.

Sedi ment di sturbance during blasting and renoval of
portions of the riverbed for construction and channel
wi deni ng woul d suspend sonme soil and rock material in the
water. Bank construction activity may al so cause erosion
during heavy rainfall, which could wash excavated materi al
into the reservoir. Use of best nmanagenent practices
including silt fences and other barriers constructed
downstream of exposed material would prevent or mnimze
such problens. Water quality sanpling would be perforned
downstream of any construction activities to ensure
conpliance with water quality standards.

c. Ar Quality. The air quality in the vicinity of

Chi ckamauga Lock and Damis generally good. The damis
| ocated in an area that is in attainnent or uncl assifiable
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for all state and national ambient air quality standards

( NAAQS) .

Short-termair quality inpacts could result from
burni ng debris, dust, and equi pnent exhaust; however, these
i mpacts would tend to be localized. Long-terminpacts wll
be nore regional in scope.

Long |l ocking tinmes increase transportation costs and
can force a shift to the alternative nodes. The
alternative nodes, i.e., truck and rail, my be |ess
expensive for shipping costs in the short run, but they
al so add considerably to fuel consunption and air
pol | uti on.

Regul at ory prograns set standards to protect air
quality criteria. Although the Chattanooga area has been a
non-attai nment area in the past, it is now, as is all of
Tennessee, an attainnent area. The entire system of
navi gation | ocks on the Tennessee and Cunberl and Ri vers has
contributed to this by reducing the nunber of trucks and
trains, and thereby the anount of fuel, necessary to ship
goods from one area to anot her.

d. Aquatic Resources. The Tennessee River is one of
the richest rivers in the world with regard to aquatic
bi odi versity. These native resources have been severely
i npacted over the years by changes in |and use, the
introduction of a variety of point and non-point source
pol l utants, and changes in the river's hydrol ogy. The
present system of dams and | ocks has changed nuch of the
length of the river froma free-flowing streaminto a
sl ower, deeper, series of reservoirs.

The four mles i nmmediately downstream from Chi ckamauga
Dam have been designated a State nussel sanctuary. Results
of surveys conducted 11 years apart indicate that nussels
are surviving in this area; however, nost of the aninmals
are old and there is little evidence of recent recruitnent.
In general, nussels once inhabited nost of the |Iength of
the river but, now, populations survive only in suitable
river-like habitats that typically occur in damtail waters.
These popul ati ons are now separated by habitats changed
froma riverine to a lacustrine environnment. The nussels
resources in the Chickamauga Damtail water are significant
from both a regional (popul ation) and national standpoint
(fromthe presence of Federal |isted species).
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The construction of dans has altered the sedi nent bed
transport that affects many aquatic resources such as
nmussel s and fish spawni ng beds. The dans cause sedi nent and
nutrients to accrete in the inmpounded sections and
downstream areas to be swept clean of sedinents. Bottom
dwel I i ng organi sns above the dans suffer from an
overabundance of sedinent and nutrients, while aninmals
living imediately downstream fromthe dans are deprived of
t hese el enents.

Large tows nust nmke several cuts or breaks in the
barges to process them through the |ock. The towboats nust
constantly maneuver fromside to side as well as in line
with the channel. Although the wash fromthe tows is fairly
i nsignificant when aligned with the channel, when the tows
must nove fromside to side the wash can disturb adjacent
nmussel beds. The nore cuts required, the greater the
di sturbance. O her tows that wait their turn often toe into
t he bank. This disturbs or physically disrupts the nussel
beds they pass over (or in sone cases grind over) and al so
damages the terrestrial vegetation at the point of inpact.
For these reasons, larger |locks are preferable to smaller
ones.

Al t hough the nussels would be mnimally disturbed by
the construction of a new |lock, after the entire project is
conplete, the inpacts to the nussels could be beneficial
over present conditions. Mnimzing or preventing the need
to breakup barge configurations would significantly reduce
prop wash and the need for bank toe in by waiting barges.

Fisheries in the area support both a comercial and a
recreational fishery. Both are described in the 1996 FEI S
as anong the nobst productive in Tennessee and appear to be
relatively stable. Nevertheless, fisheries and fish habitat
condi ti ons have been stressed over the years by the change
froma free-flowing riverine systemto a regul ated water
rel ease program Although the present resources appear to
have adjusted somewhat to nodified habitat conditions,

m gratory fish species appear to find it nmore difficult,
t hough not inpossible, to reproduce in the series of
reservoirs. Mgratory fish are generally bl ocked from
passage to potential spawning sites upstream by the dam
Presently, the only upstream passage avail able for the
m gratory fish is through Chi ckamauga Lock. If the | ock
were closed, fish populations would be limted to those
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presently in the reservoir pools and those that survive the
downstreamtransit over the spillway or through the
generators. Closure of Chickamauga Lock woul d further
strain an already artificial ecology. Fish and other
organi sns that can transit the dans to different pools have
a nore diverse gene pool and consequently they are usually
heal t hi er than isol ated popul ati ons. Properly designed,
however, a new |l ock could actually enhance the fish’s
present ability to mgrate both upstream and downstream

e. Wetlands and Wetland WIdlife. The only wetl ands
identified in the vicinity of Chickamauga Dam project are
on the left bank shoreline (TRVMs 468.8L to 469.4L on
Ni ckaj ack Reservoir). These wetl ands were identified during
prelimnary field inspections and cl assified and mapped
using the classification systemof Cowardin, et al. (1979).
No project related activities would occur within this river
reach. Therefore, no direct or indirect inpact to wetl ands
is expected fromconstruction. Nor are there any
anticipated inpacts to wetlands fromthe operation of a new
| ock.

f. Upland Vegetation and WIldlife. Mst of the
vegetation in the construction and | aydown area woul d be
di sturbed or renoved during construction of the proposed
facility. The various plant species occurring on the site
and the vegetative communities they conprise (lawns, pine
pl ant ati ons, hardwood forests, riparian zone, and brushy
areas) are well represented in the |ocal area. No unusual
conmmunity types or areas of critical habitat would be
af fected because of construction and operation of the
proposed facility.

Ri ver bank excavation in the | ock approach nodification
area (between TRMs 470.0R and 470.6R) will elininate
approximately 11.2 acres of wooded shoreline (riparian)
habitat. Adverse nodification of this area would be offset,
i.e., mtigated, by replanting native riparian tree species
along the top of the new cut bank, as site conditions and
adj acent |and uses allow. Additionally, the |atest natural
| andscape techni ques woul d be applied, as appropriate, to
protect the recontoured shoreline from erosion, provide
habitat for riparian wildlife species, and enhance shoreline
aest hetic val ues.

g. Threatened and Endangered Species. The Tennessee
River is one of the richest rivers in the world with regard

VI -11



to aquatic biodiversity. These native resources have been
severely inpacted over the years by changes in | and use,
the introduction of a variety of point and non-point source
pol l utants, and changes in the river's hydrol ogy. The
present system of dams and | ocks has changed much of the
 ength of the river froma free-flowng streaminto a

sl ower, deeper, series of reservoirs. Many of the native
aquatic organisms were not able to adapt to these changes
and have been largely or conpletely replaced by
substantially fewer species capable of living in the

nodi fied habitats.

One Federally listed endangered mussel species has
been found in the project area. The pink nmucket (Lanpsilis
abrupta) is a nussel found in | ow nunbers at a nunber of
| ocations throughout its range and a few individuals of
this species have been found in the nussel bed al ong the
ri ght shore of the river where the approach channel is
proposed to be wi dened. O her endangered mussel species
m ght still occur in the project area; however, none have
been found during any recent survey in the area. These
endangered nussel species are significant from both a
regi onal (population) and national standpoint (fromthe
presence of Federal |isted species).

The river systens were nuch different prior to the
construction of the dam Riverine habitats were converted
to lacustrine habitats throughout the length of the
mai nstem Tennessee River. In addition, the aquatic habitat
conditi ons have been stressed over the years by the change
froma free-flowing riverine systemto a regulated fl ow
system The construction of dans has altered the sedi nent
bed transport that affects many aquatic resources such as
t he endangered nussels. Missel popul ations are
particul arly vul nerabl e because of their sedentary life
style. Many nussel species require specific flow conditions
and are adapted to a riverine environment. Some river-
dwel I i ng species now survive only in the tailwaters. In
addi tion, the dans all ow sedinent and nutrients to accrete
in the inpounded sections. Bottom dwelling organisns |living
upstream fromthe danms nust contend with an overabundance
of sedinment and nutrients while organisns |iving just
downstream from the dans nust contend with extrenely | ow
| evel s of these elenments. This can be detrinmental both to
the benthic organisns that are i nundated and snot hered by
the accretions, and to the organi snms downstream that are
deprived of their benefit. Both point-source and nonpoi nt-
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source contam nants, particularly |arge anmounts of sedi nent
from construction, agriculture, and poor |and nanagenment
techni ques, contribute to the accretion and to the nutrient
| oadi ng.

Under Section 7 of the 1973 Endangered Species Act,
the Corps and TVA have initiated formal consultation with
the FWs. All of the nussels in areas that would be
di sturbed by the construction would be collected by divers
and relocated. Oher mtigation nmeasures m ght be included
in the Biological Opinion to be issued by the FWS.

Many factors have inpacted the endangered nussels and
t oget her they have brought some of these species to the
verge of extinction. Chickamauga Lock and Dam when it was
built nore than 60 years ago, undoubtedly contributed to
t hese negative inpacts. Construction of a new | ock,
however, would have an insignificant inpact overall, and
when conpl ete may provide sone positive benefits that woul d
hel p of fset past negative effects. Mnimzing or preventing
the need to breakup barge configurations would
significantly reduce prop wash and the need for bank toe in
by waiting barges.

Mount ai n skullcap (Scutellaria nontana), is a
federally threatened nmenber of the mint famly. It
occupi es areas of suitable habitat on the Big Ri dge Habitat
Protection Area |ocated i medi ately adjacent to the TVA
site designated for disposal of excavated materi al
generated by | ock construction. This herb requires shade
provi ded by an intact forest canopy and is especially
sensitive to encroachnent from weed speci es when the forest
canopy is removed. Individuals of this species are known
to occur within 150 feet of the proposed spoil disposal
site.

The Mountai n skul |l cap, although Federally |isted as
t hreatened, is known at several other sites besides the one
adjacent to the lock. This populationis, in fact, one of
the smal |l er known communities. Nevertheless, as a part of
the construction process, not only would the entire site be
preserved intact, but also an additional protective buffer
woul d be provided to ensure it remains undi sturbed. The
speci es woul d be conpletely avoi ded and therefore, no other
m tigation would be required.
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h. Cultural Resources Inpacts. The Chickanmauga Lock
and Dam conplex is an eligible historic property under the
Nati onal Register of Historic Places. The Norfol k Southern
Rail road Bridge is a potentially eligible National Register
property. Both would either be significantly altered, or
have its visual context changed, by project inplenentation
of any of the alternatives.

The existing | ock would eventually be cl osed under any
of the alternatives. Construction of a new | ock would
obvi ously change the appearance of the dam The new | ock
gui de wal Il s woul d extend under and beyond the bridge,
thereby altering the surrounding view of the bridge. In
addition, at |east one of the support piers of the bridge
woul d be surrounded or wrapped by nmetal sheet pilings to
protect it frominadvertent collisions by barges, further
altering the historic appearance of the bridge.

Resulting work will adversely affect properties that
are eligible for listing in the National Register of
Hi storic Places. The Advisory Council on Historic
Preservation is being notified and the Tennessee State
Hi storic Preservation Oficer (SHPO is being consulted to
determ ne how such adverse effects can be taken into
account by avoi dance, mnim zation, or mtigation. The
adverse effects will be taken into account by stipul ation
within a Menorandum of Agreenent.

i. Environmental Justice. Executive Order 12898
requires that extensive outreach and opportunity for
i nvol verent wi |l address concerns of all comunities and that
mnority residents and | ow-incone residents receive fair and
equi tabl e consideration for any potential adverse health and
envi ronnental effects from proposed actions. All of the work
woul d take place on TVA property or on property | eased for
the purpose. This was discussed in Section 5.4 of the 1996
FEI'S. The TVA anal ysis concluded that there were no
di sproportionate effects on mnority or |owincome
popul ati ons. No substantial change in this information is
known to have occurred during the |ast six years.

j. Land Use. The SR 153 Bridge across the |ock woul d
remai n open during construction and Lake Resort Drive would
be relocated. As part of the relocation of Lake Resort
Drive, two new bridges would be built, one over North
Chi ckanauga Creek and one for grade separation between Lake
Resort Drive and the permanent access road to the North
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Chi ckamauga Creek Greenway. |nprovenents would be nade to
the intersection of Access Road and Lake Resort Drive that
would facilitate safer access to SR 153.

No direct | and use inpacts would occur at nearby

i ndustries or the community coll ege near Chi ckamauga from
t he operation of a new | ock. However, marginal secondary
i npacts from devel opnent of industrial and transportation
facilities could be expected over time on the reservoir
upstream of the new lock. |In the larger region around the
reservoir, there could be inpacts associated with increased
shi pping of commdities through the lock resulting mainly
frominternodal shifts.

k. Cunul ative Inpacts. Cunul ative inpacts are
defined as “the inpact on the environment which results
fromthe increnental inpact of the (proposed) action when
added to other past, present, and reasonably foreseeable
future actions regardl ess of what agency or person
undert akes such other actions (40 CFR 1508.7)”. Council
for Environnmental Quality (CEQ guidance identifies an 11-
step process for evaluating cunul ative effects.

The assessnent can be defined as “what resource goals
is the proposed action going to affect”. Effects can
result fromeither direct-project related, indirect-project
rel ated, and i ndependent indirect causes. Based on the
public and agency scoping and review perforned for the
previ ous NEPA docunents conducted for this project, the
foll owi ng resources have been identified as target
resources within the assessnment goal s: soci oeconom cs,
recreation/tourism river navigation, aquatic resources,
air quality, threatened and endangered species, and
cultural and historic resources.

Chi ckamauga Lock has contributed significantly to the
soci oeconom cs of the region. Cumulatively it plays an
inportant role in the econom cs of the region and directly
and indirectly inmpacts such diverse factors as job and
popul ation distribution, recreation, housing, industry and
nore. Although the lock is inportant for nmaintaining the
status quo, it could play a larger role if it was rebuilt
as either a 75 x 400 or 110 x 600 foot size. Economc
nodel s do not predict any runaway growth or devel opnent
fromthis lock, although it is expected to contribute to
the overall growth of the region.
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Recreation and tourismare closely tied to
soci oeconom ¢cs. The cunul ative inpacts of the |ock and dam
system have had an inpact on recreation and tourismin
Tennessee. Although the lock is not as inportant to
recreation as it is to navigation, closure would curtail
sonme events. As recreation dollars are spent they have a
| arge ripple or cunul ative effect in the |ocal econony.

The cunul ative i npacts of the | ock and dam system have
had a trenendous inpact on the transportation industry.
The | ock at Chickamauga Lock and Dam plays a significant
role in the overall system Wthout the |lock roughly a
third of the Tennessee River system would be severed from
the whole. Although the lock is inmportant for maintaining
the systemat current levels, it could play a larger role
if it was rebuilt as either a 75 x 400 or 110 x 600 foot
si ze.

| ndi vidually many factors |isted above may not play a
very significant role on aquatic resources, but when added
t oget her they have had a profound cunmul ative effect.

Chi ckamauga Lock and Dam has contributed significantly to
t hese i npacts over the years. The inpact of replacing the
| ock, however, would have only a mnor effect on the
overall system and could actually provide m nor

i mprovenents.

Man has had a significant cunulative inpact on air
quality in the region. The | ock and dam system has made
shipping large quantities of materials nmuch nore effective
and has therefore contributed to the overall reduction of
the cunul ative negative inpacts to air quality.

Many factors have inpacted the nussels and together
t hey have brought many of these species to the verge of
extinction. Chickamuga Lock and Dam when it was built
nore than 60 years ago, undoubtedly contributed to the
negative inpacts. Construction of a new | ock, however,
woul d have an insignificant inmpact overall. Mnimzing or
preventing the need to breakup barge configurations would
significantly reduce prop wash and the need for bank toe in
by waiting barges.

Mount ai n skullcap (Scutellaria nontana), is a

federally threatened menber of the mnt famly. It
occupi es areas of suitable habitat on the Big Ri dge Habit at
Protection Area | ocated i medi ately adj acent to the TVA
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site designated for disposal of excavated materi al
generated by | ock construction. This herb requires shade
provi ded by an intact forest canopy and is especially
sensitive to encroachnment from weed speci es when the forest
canopy is renoved. Individuals of this species are known
to occur within 150 feet of the proposed spoil disposal
site. The Mountain skullcap is known at several other
sites besides the one adjacent to the lock. As a part of
t he construction process, not only would the entire site be
preserved intact, but also an additional protective buffer
woul d be provided to ensure it remains undisturbed. The
speci es woul d be conpletely avoi ded and therefore, no other
m tigation would be required.

Resulting work will adversely affect properties that
are eligible for listing in the National Register of
Hi storic Places. The Advisory Council on Historic
Preservation is being notified and the Tennessee State
Hi storic Preservation Oficer (SHPO) is being consulted to
determ ne how such adverse effects can be taken into
account by avoi dance, mnimzation, or mtigation. The
adverse effects will be taken into account by stipul ation
within a Menorandum of Agreenent.

I. Mtigation Measures. \When designing a project,
negative environnental inpacts are to be avoi ded wherever
and whenever possible. Where negative inpacts cannot be
avoi ded, they nust be m nim zed. Conpensation nust be nade
for inmpacts that can be neither avoided nor m nim zed.

Several environnmental design features have been built
into the three construct new | ock designs. These features
woul d all ow significant foreseeable inpacts to be either
avoi ded conpletely or to be mnimzed. In fact, sonme
features may, in the long run, actually enhance the
envi ronnent over present project conditions. These
environnent al design features include:

Al'l nmussels within the tenporary | ock approach channel

t hat nust be dredged would be collected and relocated to

unaf fected areas within the state-designated noll usk

sanctuary. This probably would include individuals of at
| east one endanger ed species.

The terrestrial areas that are disturbed during the

construction process will be replanted or reforested, and

so, long-termlosses will be mnimzed.
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To the extent practicable, the riverbank will be

bi oengi neered to restore the riverine habitat. Due to
fast current conditions, |ower portions nay be riprapped
to prevent erosion.

Studi es since the original |ock was constructed have
shown that different val ve designs nay inprove
opportunities for mgratory fish to nove upstream These
i nproved designs would be incorporated into the new | ock
design as an environnmental design feature. This would be
an i nprovenent over the existing |ock.

One threatened species of plant, the mountain skull cap,
has been found at a site adjacent to the proposed project
area. This area would be conpletely avoided including a
250-f oot surroundi ng buffer.

Construction Best Managenent Plans (BMPs) and using
cof ferdans or other nmeans to work in the dry to prevent
stirring the substrate and contributing to the sedi nent
| oad woul d be incorporated in the construction
speci fications. Through these environnental design features
all foreseeabl e negative inpacts would be either avoided or
m nimzed. In some cases the environnment may be i nproved
over the long term No conpensatory mtigation, therefore,
woul d be necessary.

VI -18



