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1.0 Introduction
Studies to determine the impacts of the proposed alternative alignments on the local ecology

were conducted by Parsons Brinckerhoff (PB) Biologists Jonathan Sell and Travis Garnto from

September 22 through October 3, 2008. Studies included literature and database surveys as well
as on-foot reconnaissance. Particular attention was given to locating streams, wetlands, and
specialized habitats such as caves, springs, and sinkholes which could harbor protected species

or influence water quality.

2.0 Project Description
Pellissippi Parkway (SR 162) is a major northwest/southeast route connecting Interstate 40 (I-

40)/1-75 and SR 33 in Knox and Blount Counties, Tennessee. Pellissippi Parkway (designated
as 1-140) between 1-40/1-75 and SR 33 was designed and built in four sections between 1987 and
2005. The section of Pellissippi Parkway between SR 33 and US 321/SR 73 is the remaining
undeveloped portion of the parkway that was identified in the State’s 1986 Urgent Highway
Needs Plan. The TDOT proposes to extend the existing Pellissippi Parkway from SR 33 to US
321/SR 73, a distance of approximately 4.5 miles (Appendix A — Figure 1 - Project Location
Map).
The project is proposed by TDOT for the purpose of:

x Provide travel options for motorists to the existing radial roadway network;

X Enhance regional transportation system linkages;

X Assist in achieving acceptable traffic flows (level of service) on the transportation
network; and

x Enhance roadway safety on the roadway network, including the Maryville core.
In April 2006, TDOT initiated an Environmental Impact Statement (EIS) for the project with the
publication of a formal Notice of Intent (NOI) to prepare an EIS in the Federal Register. Public
and agency scoping was conducted in the spring and summer of 2006. At that time, TDOT
asked the public to provide input on the purpose and need for the project and to identify potential
alternatives for consideration in the Draft EIS. Additional public meetings were held in
November 2007 and February 2008 to gather public input on the refined purpose and need and
potential project corridors and alternatives.
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An initial range of alternatives and corridors were developed as a result of public input and input
from local and regional agencies, including the Knoxville Regional Transportation Planning

Organization (TPO). The alternatives and corridors were refined based on windshield reviews
and reviews of existing data sources including Geographic Information Systems (GIS)

information from local, state and federal agencies.

Based on the results of the screening analysis and application of evaluation criteria, public input
during the 2007 and 2008 public meetings and comment periods, and participating agency
comments and concurrence, TDOT has determined the following alternatives that would be
carried forward, refined and evaluated in the DEIS. These alternatives are illustrated on Figure
1- Project Location Map.

No-Build Alternative: The No-Build Alternative would not extend Pellissippi Parkway beyond
its existing terminus at SR 33; however, the No-Build Alternative would include projects in the
study area that are identified in the Knoxville Region Long Range Transportation Plan (LRTP)
2005 to 2030, including those projects listed below:

w Improving SR 33, including widening to four lanes and making intersection
improvements at Brown School Road,;

w Improving sections of US 411, including adding a center turn lane and
reconstructing substandard two-lane sections;

w Reconstructing substandard two-lane sections of Peppermint Hills Road, Sam
Houston School Road, and Ellejoy Road;

=

Constructing new six-lane Relocated Alcoa Highway; and

w Improving Alcoa Highway (SR 115) by adding turn lanes and traffic signals and
widening four-lane sections to six-lanes.

TheBuild Alternatives are defined below.

Extend Pellissippi Parkway Under this concept, existing Pellissippi Parkway would be
extended from SR 33 to US 321 as a four-lane divided roadway, with interchanges at SR 33, US

411 and US 321. The two alternate alignments under consideration for the DEIS, Alternative A
and Alternative C, are:
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w Alternative A: This alternative alignment generally follows the corridor
identified and investigated in the 2002 Environmental Assessment (EA) and
selected as the preferred alternative. This alternative starts on the east side of SR
33, opposite the existing half interchange of Pellissippi Parkway and SR 33.
From this terminus, the route follows a generally easterly and southeasterly path
to Wildwood Road, passing through former farmlands that are now the site of the
proposed Pellissippi Center Research and Development Park. Alternative A also
runs west of Mount Lebanon Road in this area. After crossing Wildwood Road,
the alignment continues in a generally southerly direction, crossing Brown School
Road, US 411 east of the Davis Ford Road intersection with US 411, and Davis
Ford Road, and then passing along the northeastern edge of the Kensington Place
mobile home park. The alignment intersects with US 321 just east of Flag
Branch. Alternative A is approximately 4.38 miles in length.

w Alternative C: This alternative shares the route of Alternative A from SR 33 to
the vicinity of Brown School Road, at which point Alternative C diverges to the
east. Alternative C then runs in a southeasterly direction, crossing US 411 about
0.6 mile east of Alternative A. It continues southeasterly to cross Davis Ford
Road and proceeds southerly, crossing Centennial Church Road about 500 feet
west of Helton Road, crossing John Helton Road and terminating with US 321 at

Hubbard School Road. The alternative is approximately 4.68 miles in length.

w Alternative D: The alternative concept of upgrading a two-lane network of
existing roads to serve as a two-lane connection between SR 33 and US 321
emerged during the course of this study based on discussions with the public
about travel needs and environmental concerns. This upgraded network was seen
as a way to improve some of the currently deficient two-lane roads in the study
area and provide a more direct connection between SR 33 and US 321 east of
Maryville without having a new freeway-type facility. A route using portions of
existing Sam Houston, Peppermint Road, Hitch Road, and Helton Road was
identified. Under this alternative, now referred to as Alternative D, an improved

two-lane roadway with adequate shoulders would be constructed using the
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existing roadway alignment where possible, while straightening curves and
realigning intersections and using new location to provide a continuous route with
a 50 mile per hour design speed. The length of this corridor is approximately
5.77 miles.

3.0 Project Setting

The proposed project is located near the cities of Maryville and Alcoa in north central Blount

County, Tennessee. It is shown on the Maryville United States Geological Survey 7.5 minute
topographic quadrangle. This portion of the county is within the Ridge and Valley
physiographic unit. The region’s roughly parallel ridges and valleys have a variety of widths,
heights, and geologic materials, including limestone, dolomite, shale, siltstone, sandstone, chert,
mudstone, and marble (Miller 1974). Soils in the areas are primarily in the Decatur-Dewey-
Waynesboro and the Talbott-Rock outcrop-Etowah soil associatiestgibed in the Soil
Survey Geographic (SSURGO) database for Blount County Area, Tennessee. The proposed
project lies within the Fort Loudoun Lake watershed, Hydrologic Unit Code (HUC) 06010201.

4.0 Terrestrial Ecology
Most of the land in the project corridor has been disturbed at one time or another. A small

percentage of the land is forested or in shrub/scrub thickets. The majority of the land is being
utilized for agricultural activities such as cash crop production or as pastureland for grazing
livestock. A conversion of agricultural land to residential use is also evident by the presence of
the numerous, existing and currently being constructed, single-family home subdivisions
throughout the alternative corridors. Some old field habitats are also present where pastureland
has been left fallow.

Plant communities found in the area are characteristic of communities formed over limestone
and sandstone. Different communities may develop on different strata; elevation differences
also have an influence. Both upland and floodplain forested habitats provide food, cover, and
nesting opportunities for numerous small mammals, including rabbits, squirrels, and other

rodents, as well as numerous reptiles, native birds, spiders and other arachnids, and insects.
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Old-field habitats in various stages of succession are also useful to many types of wildlife. The
industrial, commercial, and residential lands generally have limited wildlife value, as they are

usually paved or mowed, except for undisturbed vegetation along fencerows or boundaries.

4.1 Affected Environment
Industrial, Commercial, and Residential Communities

The industrial and commercial areas were primarily located along the existing roadway networks
that are intersected by the proposed alternative corridors. The most significant concentration of
commercial businesses were located at the southern terminus of the proposed project along US
321/SR 73/East Lamar Alexander Parkway and included gasoline service stations, professional
buildings (e.g. dentist office, lawyer’s office, Blount County Records Management, etc.),
churches, and retail stores. The residential areas were located throughout the proposed
alternative corridors and were typically single-family home subdivisions. Common vegetation
observed in these maintained and manicured areas were mature hardwood trees that included
tulip poplar Ciriodendron tulipiferg, white oak Quercus alb@ and maples Acer spp).
Ornamental shrubs and bushes were also common and included BradfordPperss (
calleryang and American hollyl{ex opaca.

Agricultural
Agriculture represented the largest land use type within the proposed alternative corridors and

consisted of cash crop fields and pastureland used for grazing livestock. Dominant vegetation
within the pastureland areas and along the edge of the cash crop fields includedFesitioa (

sp.), red and white clover(ifolium pratenseandT. repeny goldenrods$olidagospp.), queene
anne’s-lace Daucus caroty and purple topTridens flavug The most common cash crop
encountered within the proposed project corridor was corn.

Forested Communities

The forested and shrub/scrub areas primarily occur in small fragmented tracts within the
agricultural fields and along the numerous stream corridors and fence rows located within the
proposed alternative corridors. The forested areas were typified by mixed upland hardwood
forests with varying degrees of succession. The dominant canopy species included red maple

(Acer rubrum, water oak Quercus nigra, tulip poplar, sweetguniL{quidambar styraciflug
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and southern red oak)(iercus falcata. Common sub-canopy species observed in the forested
areas included small tree, shrub, and vine species such as flowering do@eowas(floridg,
strawberry bushMuntingia calaburd, Chinese privetlL{igustrum sinenge common greenbrier
(Smilax rotundifolid, and Japanese honeysuchkler{icera japonicd The forest floor consisted

of herbaceous species that included Christmas feotygtichum acrostichoidgswild ginger
(Asarum canadene poison ivy Toxicodendron radicans and trumpet creeperCéampsis
radicans.

Old Field Communities

The old field communities were abandoned pastureland areas that are gradually being over taken
by various tree, shrub, and vine species including hawth@raaegus spp, Chinese privet,

smooth sumadihus glabry blackberry Rubus sp, and Japanese honeysuckle.

4.2 Direct impacts
Alternatives A and C are new location corridors and would likely have the greatest impacts to

the terrestrial vegetation communities that occur within the area. The most significant impact
would be the reduction of forested communities and open spaces that are within the proposed
project corridor. Forested habitats typically provide the greatest value for wildlife in terms of
habitat, refuge, and foraging opportunities.  Currently, forest communities make up
approximately 21 percent of Alternative A and 18 percent of Alternative C, and primarily occur
as small (1 to 2 acres) fragmented tracts, or along stream corridors and fence rows. The
agricultural and old field communities also provide foraging opportunities as well as nesting
potential for numerous bird species. The agricultural and old field communities would incur the
largest impact from the proposed project as they constitute approximately 77 percent of
Alternatives A and C. The remaining land use is comprised of residential and commercial areas
that are located throughout Alternatives A and C and along many of the existing roadway
networks. These areas also provide some foraging and nesting opportunities for birds as they
often consist of fruit producing trees and shrubs. Alternative D would also impact forest,
agriculture, and old field habitats; however, the impact would mainly occur to the edges of these
communities as it is primarily an upgrade of existing roadway networks. Table 4.1 represents

the current terrestrial habitat acres that would likely be impacted by the proposed project.
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Table 4.1 - Total terrestrial habitat acreages potentially affected per
alternative (estimated)*

Alternative Forested, Pasture, Commercial/

scrub/shrub, agricultural, or Industrial/ Total acres

forested early stages of Residential per
floodplain old-field alternative

succession

Alternative A 37 ac 132 ac 3ac 172

Alternative C 33 ac. 145 ac. 9 ac. 187

Alternative D 20 ac. 79 ac. 21 ac. 120

Note: These acreage amounts were calculated based on typical sections shown on aerial photographs, and are given for impact
estimation/comparison purposes. They include all areas within existing rights-of-way in the project areas that are already owned by the state,
portions of which are likely to be utilized for project construction. For instance, existing rights-of-way along Peppermint Road, Sam Houston
Road, Hitch Road, and Helton Road are included in the habitat calculations, but are not included in the right-of-way acquisition amounts shown
elsewhere in the environmental document. Not all of the habitat amounts shown would actually be disturbed, since lands outside those needed
for actual construction or work zones or for other reasons would not be cleared.

Additionally, mortality of individual wildlife may occur both during construction and highway
operation. Although roadway mortality is generally not believed to significantly affect animal
populations under normal conditions, if the population is experiencing other sources of stress
(i.e. disease, habitat degradation, or elimination, etc.), then traffic-related mortality can
contribute to the demise of the population. Although vegetated rights-of-way would be
maintained after project construction, these areas would not be planted with wildlife-attracting
plant species as a means to reduce vehicle-wildlife collisions. As a result, rights-of-way would

not effectively serve to provide refuge for local wildlife as the surrounding areas continue to

urbanize and habitats are further reduced in size and number.
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Highway noise can affect the utilization of habitats by wildlife. Although the proposed project is
located within a largely rural area, low density residential development occurs throughout the
proposed alternative corridors. In addition, the proposed project corridor is traversed by several
major roadways (Wildwood Road, Sevierville Road, and East Lamar Alexander Parkway) which
carry large volumes of traffic and is bordered by moderate densities of commercial and
residential development. Therefore, noise is already a factor within many of the existing
habitats, particularly those in the vicinity of the existing East Lamar Alexander Parkway.

4.3 Indirect Impacts
The proposed project would likely accelerate development within the area as accessibility is

improved. Therefore, forest communities and open spaces would likely be further reduced as these
areas are converted to developed land uses. The loss of habitat would further displace animals
from the area, forcing them to concentrate into a smaller area, which causes over-utilization of
the habitat. This ultimately lowers the carrying capacity of the remaining habitat and is
manifested in some species as becoming more susceptible to disease, predation, and starvation.

4.4  Cumulative Impacts
The proposed project occurs in an area that is currently rural and is characterized by agricultural

fields and pastureland. Forested acres in the area are minimal due to the historic and current
agricultural use of the land. Although the area is rural, it is experiencing growth pressures from
the cities of Maryville and Alcoa, Tennessee. The greatest impact from these growth pressures
is the conversion of the agricultural fields and pastures to single-family home subdivisions. This
conversion trend is likely to continue as the local economies of Maryville and Alcoa continue to
grow making the area more attractive to individuals and businesses. The completion of the
proposed project would also contribute to the development of the area as it would make this
region more accessible to the traveling public. Therefore, the completion of the proposed project
and the current development trends would likely contribute to the overall loss of open spaces

(i.e. agricultural fields and pastures) and forested acres.

Ecology Report 8 Pellissippi Parkway Ext.
Revised January 2010 Project ID Number 101423.00



4.5 Potential Impacts to Migratory Bird Species
As directed under Executive Order 13186, in furtherance of the Migratory Bird Treaty Act (16

U.S.C. 703-711), actions must be taken to avoid or minimize impacts to migratory bird resources
and to prevent or abate the detrimental alteration of the environment for the benefit of migratory
birds, as practicable.

The Migratory Bird Treaty Act protects over 1,500 migratory bird species (see 50 C.F.R. 10.13,
List of Migratory Birds) in the U.S. and its territories. Large tracts of undeveloped, forested
habitat are required for the successful nesting of many migratory bird species. Forest
fragmentation is thought to be one of the leading contributors to the decline in migratory bird
populations. The edge habitat created by fragmentation contributes to increasing populations of
disturbance-tolerant predators, such as opossDielphis virginiang, raccoons Rrocyon

lotor), domestic catsFelis catu3, and parasitic birds such as the brown-headed cowbird
(Molothrus ate) a broad parasite that lays its eggs in the nests of many migratory bird species,
reducing the success for the host bird species.

The proposed project corridors traverse an area of Blount County that is experiencing significant
growth due to its location to the metro Knoxville area and the developing cities of Maryville and
Alcoa, Tennessee. Therefore, the land use is being converted into residential and commercial
development in an area that was historically dominated by agricultural fields and forested
vegetative communities. The existing vegetative communities along the proposed project
corridor consist of upland hardwood forests, scrub-shrub communities, and agricultural
fields/pasture communities. Typically, forested habitats, such as the upland hardwood
communities, provide the best foraging and nesting habitat for a majority of the migratory bird
species. However, the upland hardwood communities that occur along the proposed project
corridor have been drastically disturbed by past and present land use activities resulting in the
fragmentation and degradation of this vegetative community. While the upland hardwood
forests would provide foraging and nesting opportunities for migratory bird species, the
significance of these forested areas has been greatly diminished due to their small size and
degraded condition.

Given the existing conditions of the proposed project corridors, migratory bird species currently
utilizing the area for nesting and foraging are likely adapted to frequent disturbances, habitat
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alteration, and other anthropogenic activities and any impacts to migratory bird species from the
construction of the proposed project would likely be minimal. Furthermore, it is not likely that
the area is of great significance to migratory bird species as it does not contain large amounts of

undisturbed forested habitat, which is preferred by most migratory bird species.

5.0 Agquatic Ecology
Aquatic ecology of the proposed project corridors is associated with resources known as

“jurisdictional waters of the U.S.” Jurisdictional Waters of the U.S. are defined by 33 CFR Part

328.3(b) and are protected by Section 404 of the Clean Water Act (33 USC 1344), which is
administered and enforced by the U.S. Army Corps of Engineers (USACE). An assessment of
jurisdictional Waters of the U.S. that would be impacted by the proposed project was performed
using USGS topography maps, National Wetland Inventory maps and county soil survey maps
in-house and then refined during field visits. Wetland locations were determined using the

Corps of Engineers Wetlands Delineation Man@dSACE 1987). This multi-parameter

approach requires positive evidence of three criteria: 1) hydrophytic vegetation, 2) hydric soils,
and 3) wetland hydrology.

Areas were considered wetlands if they exhibited evidence of all three of the above wetland
parameters. Other waters of the U.S. (i.e. non-wetland waters) were considered jurisdictional
streams if they exhibited a definable channel and showed evidence of water flow at times other
than major storm events, and the lack of terrestrial vegetation. Jurisdictional limits for non-

wetland waters were based upon the “ordinary high water mark” (OHWM), defined by:

“...that line on the shore established by the fluctuations of water and indicated by
physical characteristics such as clear, natural line impressed on the bank, shelving,
changes in the character of soil, destruction of terrestrial vegetation, the presence of
litter and debris, or other appropriate means that consider the characteristics of the

surrounding areas’(33CFR 328.5(f))

Stream channels below the OHWM are currently considered regulated waters of the U.S. by the
USACE. For the USACE purposes, perennial streams and a subclass of intermittent streams are
considered “streambed.” Intermittent streams with the channel bed generally below the normal

groundwater table and capable of supporting aquatic life are considered streambed. Intermittent
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streams with an OHWM and a channel above the normal groundwater table are considered wet-
weather conveyances, or non-streambed. Wet-weather conveyances strictly have stream flow for
a short duration following storm events and do not support aquatic organisms under normal

conditions.

The proposed project alternatives have been located, and the chosen alternative would be
designed, to avoid major impacts to waters of the state to the extent practicable. Efforts to
further minimize impacts would continue throughout the design, permitting, and construction
processes. Unavoidable impacts would be mitigated as required by applicable laws and
regulations. Mitigation is discussed further in the sections applying to streams and wetlands. In
an effort to minimize sedimentation impacts, erosion and sediment control plans would be
included in the project construction plans. TDOT would also implement its Standard

Specifications for Road and Bridge Constructismich includes erosion and sediment control

standards for use during construction. The State of Tennessee sets water quality criteria for
waters of the state; these standards must be met during the construction of the highway
improvement. All waters of the U.S. locations were mapped in the field using a Trimble®
GeoXT™ handheld global positioning system (GPS) unit. The locations of identified water
resources are shown on Figures 2A — 2| and the hydric soils are shown in Figures 3A — 3G,
which are provided in Appendix A. Photographs of the jurisdictional waters of the U.S. are
provided in Appendix B.

Ecology Report 11 Pellissippi Parkway Ext.
Revised January 2010 Project ID Number 101423.00



5.1 Non-Wetland Waters of the U.S.
Non-wetland waters of the U.S. occurring within the proposed Alternatives A, C, and D

corridors include ponds (man-made and impounded), perennial streams, intermittent streams,
and certain ephemeral streams (wet weather conveyances). Streams were determined to be
perennial based upon (1) symbology shown on USGS 7.5-minute topographic quadrangles, (2)
presence of flowing water, and (3) the presence of aquatic organisms, most notably fish and
benthic macroinvertebrates. A non-flowing stream was deemed intermittent streambed if the
channel intercepted the groundwater table or standing water was present. Watercourses
considered wet weather conveyances lacked standing or flowing water and showed evidence of
flow only after a short duration of rainfall events.

Streams, springs, seeps, impoundments and other watercourses and waterbodies (i.e. non-wetland
waters of the U.S.) which are known at this time to be potentially affected by the project
alternatives are described in the following paragraphs and listed in Tables 5.1 through 5.9 of this
report, along with the potential direct impacts. In addition, field data sheets (Appendix C — Field
Data Sheets) were prepared for each non-wetland water of the U.S. that may be impacted by the
proposed alternatives. The determinations as to which are waters of the State and/or of the U.S.
have not been confirmed by Tennessee Department of Environment and Conservation (TDEC)
and the USACE. These determinations would be made during the final design phase of the
proposed project. All aquatic impacts identified as project development continues would be
avoided, minimized, or mitigated to the extent possible, and incorporated into the permitting.

Alternative A

Stream (STR)-1is an unnamed warm-water intermittent tributary to the Little River. It is
located approximately 0.4 miles north of Eagleton Village. This medium-quality stream was 2.5
feet wide with moderately stable 2.0 - foot tall banks with minor scouring. The average wetted
width and depth are 2.0 feet and 1.0 feet, respectively. STR-1 had negligible flow. The
substrate consisted of sand and silt. There was no canopy cover or riparian buffer present along
STR-1. Dominant vegetative species observed along STR-1 consisted of fesstuegsp.),
common cat-tail Typha latifolig, dotted smartweedPflygonum punctatum ironweed
(Vernoniasp.), and bahiagrasBgspalumsp.). Approximately 340 linear feet of STR-1 would
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be permanently impacted by the proposed project. The impact would result from the placement
of a culvert under the proposed roadway.

STR-2 is an unnamed warm-water intermittent tributary to the Little River. It is located
approximately 0.4 miles north of Eagleton Village. This medium-quality stream was 2.5 feet
wide with 4.0 - foot tall eroded unstable banks with sloughing present. The average wetted
width and depth are 2.0 feet and 1.0 feet, respectively. STR-2 had negligible flow. The
substrate consisted of organic debris with areas of exposed sand. There was no canopy cover
over this portion of STR-2. The riparian buffer consisted of fescue, common cat-tail, dotted
smartweed, ironweed, bahiagrass, American beEagus grandifolid, shortleaf pine Finus

taedg, American sycamoreP(atanus occidental)s common hackberryQeltis occidentalig

and flowering dogwoodQornus floridg. Approximately 147 linear feet of STR-2 would be
permanently impacted by the proposed project. The impact would result from the placement of a
culvert under the proposed roadway.

STR-3 is an unnamed warm-water perennial tributary to the Little River. It is located
approximately 0.57 miles slightly southwest of the intersection of Sam Houston School Road
and Mount Lebanon Road. This medium-quality stream was 6.0 feet wide with 5.0 - foot tall
moderately stable banks with scouring and sloughing present. The average wetted width and
depth are 3.0 feet and 0.2 feet, respectively. STR-3 had a flow of 1.0 foot per second. The
substrate consisted of sand, silt, gravel, cobble, and bedrock. There was no canopy cover over
this portion of STR-3. There was a 150-foot riparian buffer present on the left and right banks of
STR-3. Dominant vegetative species included panic gRessiqumsp.), white oak Quercus

alba), white ash Fraxinus Americang basswood Tilia Americang, common greenbrier
(Smilax rotundifolia, American beech, Chinese privgtigustrum sinenge blackberry Rubus

sp.), and flowering dogwood. Approximately 640 linear feet of STR-3 would be permanently
impacted by the proposed project. The impact would result from channel relocation and the

placement of a culvert under the proposed roadway.

STR-4 is an unnamed warm-water perennial tributary to the Little River. It is located
approximately 0.26 miles slightly northwest of the intersection of Melody Road and Mount
Lebanon Road. This medium-quality stream was 3.0 feet wide with 2.0 - foot tall moderately

stable and gently sloping banks. The average wetted width and depth are 0.1 feet. STR-4 had a

Ecology Report 13 Pellissippi Parkway Ext.
Revised January 2010 Project ID Number 101423.00



stream flow of 1.0 foot per second. The substrate consisted of sand, silt, gravel, cobble, and
bedrock. Canopy cover over STR-4 was approximately 40 percent. There was a riparian buffer
present of greater than 200 feet on the left bank and 20 feet on the right bank of STR-4.
Dominant vegetative species included American beech, Chinese privet, flowering dogwood,

blackberry, panic grass, white oak, white ash, basswood, and common greenbrier. STR-4 is
located outside of the proposed project. Sediment run-off is the only potential impact to STR-4

by the proposed project.

STR-5is an intermittent tributary to the Little River. It is located approximately 0.26 miles
slightly northwest of the intersection of Wildwood Road and Mount Lebanon Road. The
conveyance has a width of 2.0 feet and a depth of 1.0 foot. This channel is represented by a
dashed blue line on the Maryville USGS topographic quarter quad. This stream currently flows
through a straightened channel, which is likely the result of the surrounding land-use activities.
At the time of survey no water was present within the channel, nor any remnants of aquatic life.
However, a field survey conducted on December 17, 2009 by the Division of Water Pollution
Control (WPC), observed water in the stream channel and identified several aquatic species from
the orders Trichoptera, Ephemeroptera, Odonata, Diptera, and Gastropoda. The dominant
vegetation in the buffer around STR-5 consisted of blackberry, Chinese privet, Canada
goldenrod $Holidago Canadengisand Japanese honeysucklsr{icera japonicx The soil

within the channel was mostly clay with a high chroma indicating non-hydric soils.
Approximately 300 linear feet of STR-5 would be permanently impacted by the proposed
project. The impact would result from the placement of a culvert under the proposed roadway.

STR-6, Peppermint Branch, is a warm-water intermittent tributary to the Little River. It is
located approximately 0.7 miles northwest of the intersection of Peppermint Road and
Sevierville Road. This medium-quality stream was 6.0 feet wide with 4.0 - foot tall somewhat
unstable banks with minor scouring and sloughing. No water was present within the channel at
the time of the survey. The substrate consisted of sand, silt, and gravel. Canopy cover over
STR-5 was approximately 80 percent. There was a riparian buffer present of 100 feet on the left
bank and 200 feet on the right bank of STR-6. Dominant vegetative species included Chinese
privet, panic grass, American sycamore, black tupdiyys¢a Sylvatica poison ivy

(Toxicodenron radicans Christmas fern Kolystichum acrosichoidgs flowering dogwood,
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American elm {Ulmus Americang common ivy Hedera heli¥, common greenbrier, and
mockernut hickory Carya tomentoga Approximately 336 linear feet of STR-6 would be
permanently impacted by the proposed project. The impact would result from channel relocation

and the placement of a culvert under the proposed roadway.

STR-7 is an intermittent tributary to the Little River. It is located approximately 0.3 miles
northwest of the intersection of Davis Ford Road and Nina Delozier Road. The stream channel
has a width of 8.0 feet and a depth of 3.0 feet. This channel is represented by a solid blue line on
the Maryville USGS topographic quarter quad indicating that STR-7 is a perennial stream.
However, past and present land-use activities, upstream of this location, have likely altered the
area hydrology, resulting in less frequent flows in the stream channel. Therefore, STR-7 is
likely an intermittent stream channel, at this location of the stream, as no water was observed or
any remnants of aquatic life during the field surveys. However, a field survey conducted on
December 17, 2009 by the WPC, observed water in the stream channel and identified aquatic
species from the orders Trichoptera and Diptera. The dominant vegetation in the buffer around
STR-7 consisted of white oak, Chinese privet, red maple, sweetgguidambar styraciflug
blackberry, poison ivy, American elm, and slippery elm. The soil within the channel was mostly
clay with a high chroma indicating non-hydric soils. Approximately 335 linear feet of STR-7
would be permanently impacted by the proposed project. The impact would result from the

placement of a culvert under the proposed roadway.

STR-8, Gravelly Creek, is a warm-water perennial tributary to the Little River. It is located
approximately 0.47 miles north of Morning Star Church. This medium-quality stream was 12.0
feet wide with 3.0 - foot tall gently sloping moderately stable banks. STR-8 had a moderate
stream flow of approximately 3.0 feet per second. The stream channel substrate consisted of
sand, silt, gravel, and bedrock. Canopy cover over STR-8 was approximately 30 percent. There
was a riparian buffer present of 25 feet on both the left and right banks of STR-8. Dominant
vegetative species included American elm, water Qalefcus nigrg, goldenrod $olidagosp.),
Chinese privet, red maplécger rubrun), black tupelo, poison ivy, eastern red cedamn(perus
virginiana), and eastern redbu€é¢rcis Canadensjs Approximately 640 linear feet of STR-8
would be permanently impacted by the proposed project. The impact would result from channel

relocation and the placement of a culvert under the proposed roadway.
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STR-9, Flag Branch, is a warm-water perennial tributary to the Little River. It is located
approximately 0.23 miles north of Morning Star Church. This medium-quality stream was 15.0
feet wide with 8.0 - foot tall moderately stable banks. STR-9 had stream flow that was mostly
riffle and run. The stream channel substrate consisted of sand, silt, gravel, and bedrock. Canopy
cover over STR-9 was approximately 20 percent. There was a riparian buffer present of 25 feet
on both the left and right banks of STR-9. Dominant vegetative species included strawberry
bush Euonymus americanysslippery elm {Ulmus rubrg, poison ivy, Virginia creeper
(Parthenocissus quinquefojia black tupelo, Chinese privet, cucumber tredagnolia
acuminatg, chestnut oak Quercus prinug eastern red cedar, water oak, and green ash
(Fraxinus pennsylvaniga Approximately 480 linear feet of STR-9 would be permanently
impacted by the proposed project. The impact would result from channel relocation and the

placement of a culvert under the proposed roadway.

Wet Weather Conveyance (WWC)-1lis a wet weather conveyance and tributary to the Little
River. It is located approximately 0.3 miles northeast of the intersection of Old Knoxville
Highway and Jackson Drive. The conveyance has a width of 2.0 feet and a depth of 1.0 foot.
This channel is represented by a solid blue line on the Maryville United States Geological
Society (USGS) topographic quarter quad. Although the channel is represented as a stream,
recent land practices have destroyed all features that would designate the channel as
jurisdictional. At the time of survey no water was present within the channel. The channel was
covered by fescue. The soil within the channel was mostly clay with a high chroma indicating
non-hydric soils. The munsell color for the soil was 7.5 YR 4/6. Approximately 415 linear feet
of WWC-1 would be permanently impacted by the proposed project. The impact would result
from the placement of a culvert under the proposed roadway.

WWC-2 is a wet weather conveyance and tributary to the Little River. It is located
approximately 0.3 miles south of the intersection of Davis Ford Road and Nina Delozier Road.
The conveyance has a width of 3.0 feet and a depth of 1.0 feet. This channel is not designated
on the Maryville USGS topographic quarter quad as any type of resource. It was created due to
existing topography, land uses, and property maintenance. At the time of survey no water was
present within the channel, nor any remnants of aquatic life. The dominant vegetation in the

buffer around WWC-2 consisted of giant goldenrod, fescue, foxtail ghdssecurussp.), and
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purpletop Tridens flavus The soil within the channel was mostly clay with a high chroma
indicating non-hydric soils. Approximately 426 linear feet of WWC-2 would be permanently
impacted by the proposed project. The impact would result from the placement of a culvert

under the proposed roadway.

WWC-3 is a wet weather conveyance and tributary to the Little River. It is located
approximately 0.57 miles southeast of the intersection of Davis Ford Road and Nina Delozier
Road. The conveyance has a width of 20.0 feet and a depth of 1.0 foot. This channel is not
designated on the Maryville USGS topographic quarter quad as any type of resource. It was
created due to existing topography, land uses, and property maintenance. At the time of survey
no water was present within the channel, nor any remnants of aquatic life. The dominant
vegetation in the buffer around WWC-3 consisted of fescue, smooth pasgaaspalum

leave, American blue-eyed grasSigyrinchium montanumand foxtail grass. The soil within

the channel was mostly clay with a high chroma indicating non-hydric soils. WWC-3 is located
outside of the proposed project limits, and would not be impacted by the proposed roadway.

Pond (PND)-1is a 1.3 acre freshwater man-made impoundment of STR-4. PND-1 was
designated as a blue polygon on the Maryville USGS topographic quad. Water depth was
undeterminable. Water quality was good, and water color had a slight green tint. Dominant
vegetation around PND-1 included American beech, Chinese privet, red maple, American
winterberry (lex verticillata), Christmas fern, and fescue. A picture of PND-1 can be seen in
Appendix B as Photo 7. PND-1 is located outside of the proposed project limits, and would not
be impacted by the proposed roadway.

PND-2is a 0.4 acre isolated man-made depression. PND-2 was designated as a blue polygon on
the Maryville USGS topographic quad. Water depth was undeterminable. Water quality was
good, and water color had a slight green tint. Dominant vegetation around PND-2 included giant
goldenrod and American pokewedehftolacca Americana A picture of PND-2 can be seen in
Appendix B as Photo 9. PND-2 is located outside of the proposed project limits, and would not
be impacted by the proposed roadway.
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Alternative C

STR-1 is an unnamed warm-water intermittent tributary to the Little River. It is located
approximately 0.4 miles north of Eagleton Village. This medium-quality stream was 2.5 feet
wide with moderately stable 2.0 - foot tall banks with minor scouring. The average wetted width
and depth are 2.0 feet and 1.0 feet, respectively. STR-1 had negligible flow. The substrate
consisted of sand and silt. There was no canopy cover or riparian buffer present along STR-1.
Dominant vegetative species observed along STR-1 consisted of fescue, common cat-tail, dotted
smartweed, ironweed, and bahiagrass. Approximately 340 linear feet of STR-1 would be
permanently impacted by the proposed project. The impact would result from the placement of a
culvert under the proposed roadway.

STR-2 is an unnamed warm-water intermittent tributary to the Little River. It is located
approximately 0.4 miles north of Eagleton Village. This medium-quality stream was 2.5 feet
wide with 4.0 - foot tall eroded unstable banks with sloughing present. The average wetted
width and depth are 2.0 feet and 1.0 feet, respectively. STR-2 had negligible flow. The
substrate consisted of organic debris with areas of exposed sand. There was no canopy cover
over this portion of STR-2. The riparian buffer consisted of fescue, common cat-tail, dotted
smartweed, ironweed, bahiagrass, American beech, shortleaf pine, American sycamore, common
hackberry, and flowering dogwood. Approximately 147 linear feet of STR-2 would be
permanently impacted by the proposed project. The impact would result from the placement of a

culvert under the proposed roadway.

STR-3 is an unnamed warm-water perennial tributary to the Little River. It is located
approximately 0.57 miles slightly southwest of the intersection of Sam Houston School Road
and Mount Lebanon Road. This medium-quality stream was 6.0 feet wide with 5.0 - foot tall
moderately stable banks with scouring and sloughing present. The average wetted width and
depth are 3.0 feet and 0.2 feet, respectively. STR-3 had a flow of 1.0 foot per second. The
substrate consisted of sand, silt, gravel, cobble, and bedrock. There was no canopy cover over
this portion of STR-3. There was a 150-foot riparian buffer present on the left and right banks of
STR-3. Dominant vegetative species included panic Chinese privet, blackberry, and flowering
dogwood. Approximately 640 linear feet of STR-3 would be permanently impacted by the
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proposed project. The impact would result from channel relocation and the placement of a
culvert under the proposed roadway.

STR-4 is an unnamed warm-water perennial tributary to the Little River. It is located
approximately 0.26 miles slightly northwest of the intersection of Melody Road and Mount
Lebanon Road. This medium-quality stream was 3.0 feet wide with 2.0 - foot tall moderately
stable and gently sloping banks. The average wetted width and depth are 0.1 feet. STR-4 had a
stream flow of 1.0 foot per second. The substrate consisted of sand, silt, gravel, cobble, and
bedrock. Canopy cover over STR-4 was approximately 40 percent. There was a riparian buffer
present of greater than 200 feet on the left bank and 20 feet on the right bank of STR-4.
Dominant vegetative species included American beech, Chinese privet, flowering dogwood,
blackberry, panic grass, white oak, green ash, basswood, and common greenbrier. STR-4 is
located outside of the proposed project. Sediment run-off is the only potential impact to STR-4
by the proposed project.

STR-5is an intermittent tributary to the Little River. It is located approximately 0.26 miles
slightly northwest of the intersection of Wildwood Road and Mount Lebanon Road. The
conveyance has a width of 2.0 feet and a depth of 1.0 foot. This channel is represented by a
dashed blue line on the Maryville USGS topographic quarter quad. This stream currently flows
through a straightened channel, which is likely the result of the surrounding land-use activities.
At the time of survey no water was present within the channel, nor any remnants of aquatic life.
However, a field survey conducted on December 17, 2009 by the WPC, observed water in the
stream channel and identified several aquatic species from the orders Trichoptera,
Ephemeroptera, Odonata, Diptera, and Gastropoda. The dominant vegetation in the buffer
around STR-5 consisted of blackberry, Chinese privet, Canada golde&uwoldiago
Canadensis and Japanese honeysucHler{icera japonick The soil within the channel was
mostly clay with a high chroma indicating non-hydric soils. Approximately 300 linear feet of
STR-5 would be permanently impacted by the proposed project. The impact would result from
the placement of a culvert under the proposed roadway.

STR-6, Peppermint Branch, is a warm-water perennial tributary to the Little River. It is located
approximately 0.5 miles northwest of the intersection of Sevierville Road and Nina Delozier

Road. This medium-quality stream was 7.0 feet wide with 8.0 - foot tall moderately stable banks
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with minor scouring and sloughing. At the time of the survey the water surface width was 7.0
feet across, and the depth was 0.5 foot. The substrate consisted of sand, silt, cobble, and gravel.
Canopy cover over STR-6 was approximately 30 percent. There was a riparian buffer of 50 feet
present on the left bank of STR-6. The riparian buffer on the right bank had been completely
eliminated. Dominant vegetative species included American basswood, American elm, green
ash, Chinese privet, fescue, water oak, and red maple. Approximately 247 linear feet of STR-6
would be permanently impacted by the proposed project. The impact would result from the

placement of a culvert under the proposed roadway.

STR-7 is a warm-water perennial tributary to the Little River. It is located approximately 0.5
miles northwest of the intersection of Sevierville Road and Nina Delozier Road. STR-7 was not
previously documented on the Maryville USGS topographic quarter quad. It was created by the
water that drains out of WTL-5. This medium-quality stream was 1.5 foot wide with 3.0 - foot
tall stable and gently sloping banks. At the time of the survey the water surface width was 1.5
feet across, and the depth was 0.5 foot. The substrate consisted of sand and silt. Canopy cover
over STR-7 was mostly eliminated. The riparian buffer on the left and right bank of STR-7 was
mostly eliminated. Dominant vegetative species included fescue, bahiagrass, and swamp
smartweed Polygonum hydropiperoidgs Approximately 330 linear feet of STR-7 would be
permanently impacted by the proposed project. The impact would result from the placement of a
culvert under the proposed roadway.

STR-8 is an intermittent tributary to the Little River. It is located approximately 0.5 miles
northeast of the intersection of Davis Ford Road and Nina Delozier Road. The stream channel
has a width of 11.0 feet and a depth of 12.0 feet. This channel is represented by a solid blue line
on the Maryville USGS topographic quarter quad indicating STR-8 is a perennial stream.
However, past and present land-use activities, upstream of this location, have likely altered the
area hydrology, resulting in less frequent flows in the stream channel. Therefore, STR-8 is
likely an intermittent stream channel, at this location of the stream, as no water was observed or
any remnants of aquatic life during the field surveys. However, a field survey conducted on
December 17, 2009 by the WPC, observed water in the stream channel and identified aquatic
species from the orders Trichoptera, Ephemeroptera, Odonata, Gastropoda, Isopoda, Diptera,
and Oligochaeta. The dominant vegetation in the buffer around STR-8 consisted of Chinese
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privet, flowering dogwood, cat greenbriednjilax glaucg Japanese honeysuckle, American
beech, fescue, blackberry, and trumpet creeper. The soil within the channel was mostly clay
with a high chroma indicating non-hydric soils. Approximately 287 linear feet of STR-8 would
be permanently impacted by the proposed project. The impact would result from the placement
of a culvert under the proposed roadway.

STR-9, Gravelly Creek, is a warm-water perennial tributary to the Little River. It is located
approximately 0.14 miles south of Centennial Church. This medium-quality stream was 33.0
feet wide with 2.0 - foot tall stable and gently sloping banks. At the time of the survey the water
surface width was 11.0 feet across, and the depth was 0.5 foot. STR-9 had a stream flow of 1.0
foot per second. The substrate consisted of sand, gravel, and silt. Canopy cover over STR-9 was
approximately 70 percent. There was a riparian buffer of 25 feet present on both the left and
right banks of STR-9. Dominant vegetative species included American beech, sweetgum, and
red maple. Approximately 311 linear feet of STR-9 would be permanently impacted by the
proposed project. The impact would result from the placement of a culvert under the proposed

roadway.

STR-10, Flag Branch, is a warm-water perennial tributary to the Little River. It is located
approximately 0.27 miles south of Centennial Church. This medium-quality stream was 8.0 feet
wide with 5.0 - foot tall moderately stable banks. STR-10 had stream flow that was mostly riffle
and run. The stream channel substrate consisted of sand, silt, and small gravel. Canopy cover
over STR-10 was approximately 20 percent. There was a riparian buffer present of 25 feet on
both the left and right banks of STR-10. Dominant vegetative species included American beech,
sweetgum, and red maple. STR-10 is located outside of the proposed project. Sediment run-off
is the only potential impact to STR-10 by the proposed project.

WWC-1 is a wet weather conveyance and tributary to the Little River. It is located
approximately 0.3 miles northeast of the intersection of Old Knoxville Highway and Jackson
Drive. The conveyance has a width of 2.0 feet and a depth of 1.0 foot. This channel is
represented by a solid blue line on the Maryville USGS topographic quarter quad. Although the
channel is represented as a stream, recent land practices have destroyed all features that would
designate the channel as jurisdictional. At the time of survey no water was present within the

channel. The channel was covered by fescue. The soil within the channel was mostly clay with
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a high chroma indicating non-hydric soils. The munsell color for the soil was 7.5 YR 4/6.
Approximately 415 linear feet of WWC-1 would be permanently impacted by the proposed
project. The impact would result from the placement of a culvert under the proposed roadway.

WWC-2 is a wet weather conveyance and tributary to the Little River. It is located
approximately 0.6 miles northwest of the intersection of Sevierville Road and Nina Delozier
Road. The conveyance has a width of 4.0 feet and a depth of 2.0 foot. This conveyance was
created due to recent land practices and disturbances in the area. At the time of survey no water
was present within the channel, nor any remnants of aquatic life. The dominant vegetation in the
buffer around WWC-2 consisted of flowering dogwood, common ivy, American elm, Chinese
privet, American beech, common greenbrier, Japanese honeysuckle, blackjacRueatu$
marilandrica), chestnut oak, American holil€x opacd, poison ivy, red maple, trumpet
creeper Campsis radicans and sweetgum. The soil within the channel was mostly clay with a
high chroma indicating non-hydric soils. WWC-2 is located outside of the proposed project.
Sediment run-off is the only potential impact to WWC-2 by the proposed project.

PND-1is a 1.3 acre freshwater man-made impoundment of STR-4. PND-1 was designated as a
blue polygon on the Maryville USGS topographic quad. Water depth was undeterminable.
Water quality was good, and water color had a slight green tint. Dominant vegetation around
PND-1 included American beech, Chinese privet, red maple, American winterberry, Christmas
fern, and fescue. PND-1 is located outside of the proposed project limits, and would not be
impacted by the proposed roadway.

PND-2is a 0.4 acre isolated man-made depression. PND-2 was designated as a blue polygon on
the Maryville USGS topographic quad. Water depth was undeterminable. Water quality was
good, and water color had a slight green tint. Dominant vegetation around PND-2 included giant
goldenrod, and American pokewee®ND-2 is located outside of the proposed project limits,

and would not be impacted by the proposed roadway. Approximately 0.4 acres would be
permanently impacted by the proposed project. The impact would result from the placement of

fill material.
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Alternative D

STR-1 is an unnamed warm-water intermittent tributary to the Little River. It is located
approximately 0.2 miles west of the intersection of Mount Lebanon Road and Sam Houston
School Road. This medium-quality stream was 4.0 feet wide with moderately stable 3.0 - foot
tall banks with minor scouring and sloughing. The average wetted width and depth are 1.0 feet
and 0.1 foot, respectively. STR-1 had negligible flow. The substrate consisted of sand, silt,
gravel, and cobble. Canopy cover over STR-1 was approximately 40 percent. There was a
riparian buffer of 25 feet present on both the left and right banks of STR-1. Dominant vegetative
species included Chinese privet, poison ivy, box eldgre( negundp muscadine \itis
rotundifolia), American elm, blackberry, and fescue. Approximately 108 linear feet of STR-1
would be permanently impacted by the proposed project. The impact would result from the
placement of a culvert under the proposed roadway.

STR-2 is an unnamed warm-water perennial tributary to the Little River. It is located
approximately 160.0 feet southwest of the intersection of Mount Lebanon Road and Sam
Houston School Road. This medium-quality stream was 8.0 feet wide with moderately stable
4.0 - foot tall banks with minor scouring and sloughing. The average wetted width and depth are
4.0 feet and 0.3 foot, respectively. STR-2 had negligible flow. The substrate consisted of sand,
silt, gravel, and cobble. Canopy cover over STR-2 was approximately 40 percent. There was a
riparian buffer of 25 feet present on both the left and right banks of STR-2. Dominant vegetative
species included box elder, poison ivy, cardinal flowssbglia cardinaliy, Chinese privet,
Japanese honeysuckle, strawberry bush, and trumpet creeper. Approximately 186 linear feet of
STR-2 would be permanently impacted by the proposed project. The impact would result from
the placement of a culvert under the proposed roadway.

STR-3 is an unnamed warm-water intermittent tributary to the Little River. It is located
approximately 0.7 miles north of the intersection of DeArmond Road and Sam Houston School
Road. This medium-quality stream was 1.5 feet wide with 2.0 - foot tall straight and incised
banks. No water was present within the channel at the time of the survey. The substrate
consisted of sand, gravel, and bedrock. Canopy cover over STR-3 was approximately 80
percent. A riparian buffer of 45 feet was present on both the left and right banks of STR-3.
Dominant vegetative species included box elder, Japanese honeysuckle, Chinese privet, red
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maple, black tupelo, Virginia creeper, blackjack oak, tulip treeiodendron tulipiferg,
muscadine, and multiflora ros®dgsa multiflord. STR-3 is located outside of the proposed

project limits, and would not be impacted by the proposed project.

STR-4 is an unnamed warm-water intermittent tributary to the Little River. It is located
approximately 0.14 miles southeast of the intersection of Wildwood Road and Peppermint Road.
This medium-quality stream was 3.5 feet wide with moderately stable 3.0 - foot tall banks with
minor scouring and sloughing. No water was present within the channel at the time of the
survey. The substrate consisted of sand and silt. Canopy cover over STR-4 was approximately
10 percent. The riparian buffer on both the left and right banks of STR-4 had been eliminated.
Dominant vegetative species surrounding STR-4 includes Chinese privet, blackberry, and
common greenbrier. Approximately 136 linear feet of STR-4 would be permanently impacted
by the proposed project. The impact would result from the placement of a culvert under the

proposed roadway.

STR-5, Peppermint Branch, is a warm-water perennial tributary to the Little River. It is located
approximately 0.54 miles southeast of the intersection of Wildwood Road and Peppermint Road.
This medium-quality stream was 2.5 feet wide with moderately stable 3.0 - foot tall banks with
minor scouring and sloughing. The average wetted width and depth are 1.0 feet and 0.4 foot,
respectively. Flow velocity for STR-5 was 0.5 foot per second. The substrate consisted of sand,
gravel, and cobble. Canopy cover over STR-5 was approximately 10 percent. The riparian
buffer on both the left and right banks of STR-5 had been eliminated. Dominant vegetative
species included fescue, giant goldenrod, and blackberry. Approximately 168 linear feet of
STR-5 would be permanently impacted by the proposed project. The impact would result from

the placement of a culvert under the proposed roadway.
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STR 6 is an intermittent tributary to the Little River. It is located approximately 0.55 miles
slightly east of the intersection of Nina Delozier Road and Sevierville Road. The stream has a
width of 11.0 feet and a depth of 12.0 feet. This channel is represented by a solid blue line on
the Maryville USGS topographic quarter quad indicating STR-6 is a perennial stream. However,
past and present land-use activities, upstream of this location, have likely altered the area
hydrology, resulting in less frequent flows in the stream channel. Therefore, STR-6 is likely an
intermittent stream channel, at this location of the stream, as no water was observed or any
remnants of aquatic life during the field surveys. At the time of the survey no water was present
within the channel, nor any remnants of aquatic life. However, a field survey conducted on
December 17, 2009 by the WPC, observed water in the stream channel and identified aquatic
species from the orders Trichoptera, Ephemeroptera, Odonata, Gastropoda, Isopoda, Diptera,
and Oligochaeta. The dominant vegetation in the buffer around STR-6 consisted of Chinese
privet, flowering dogwood, and trumpet creeper. The soil within the channel was mostly clay
with a high chroma indicating non-hydric soils. Approximately 133 linear feet of STR-6 would
be permanently impacted by the proposed project. The impact would result from the placement
of a culvert under the proposed roadway.

STR-7, Crooked Creek, is a warm-water perennial tributary to the Little River. It is located
approximately 0.66 miles northwest of the intersection of Lamar Alexander Road and Brookfield
Road. This medium-quality stream was 15.0 feet wide with moderately stable 3.0 - foot tall
banks with minor scouring and sloughing. The average wetted width and depth are 11.0 feet and
0.5 feet, respectively. Flow velocity for STR-7 was 2.0 feet per second. The substrate consisted
of sand, gravel, and silt. Canopy cover over STR-7 was approximately 70 percent. A 200.0 foot
riparian buffer was present on the left bank, and a 25.0 foot riparian buffer was present on the
right bank. Dominant vegetative species included fescue, giant goldenrod, and blackberry.
STR-7 is located outside of the proposed project limits, and would not be impacted by the
proposed project.

STR-8, Gravelly Creek, is a warm-water perennial tributary to the Little River. It is located
approximately 0.6 miles northwest of the intersection of Lamar Alexander Road and Brookfield
Road. This medium-quality stream was 15.0 feet wide with moderately stable 2.0 - foot tall
banks with incised scouring and sloughing. The average wetted width and depth are 11.0 feet
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and 0.5 foot, respectively. Flow velocity for STR-8 was 1.0 foot per second. The substrate
consisted of sand, silt, and gravel. Canopy cover over STR-8 was approximately 70 percent. A
100.0 foot riparian buffer was present on the right bank, and a 25.0 foot riparian buffer was
present on the left bank. Dominant vegetative species included American beech, sweetgum, and
red maple. Approximately 152 linear feet of STR-8 would be permanently impacted by the
proposed project. The impact would result from the placement of a culvert under the proposed
roadway.

WWC-1 is a wet weather conveyance and tributary to the Little River. It is located
approximately 0.65 miles west of the intersection of Mount Lebanon Road and Sam Houston
School Road. The conveyance has a width of 1.0 foot and a depth of 4.0 foot. This conveyance
was created due to recent land practices and disturbances in the area. At the time of survey no
water was present within the channel, nor any remnants of aquatic life. The dominant vegetation
in the buffer around WWC-1 consisted of Chinese privet, blackberry, box elder, and common
greenbrier. The soil within the channel was mostly clay with a high chroma indicating non-
hydric soils. Approximately 167 linear feet of WWC-1 would be permanently impacted by the
proposed project. The impact would result from the placement of a culvert under the proposed
roadway.

WWC-2 is a wet weather conveyance and tributary to the Little River. It is located
approximately 0.6 miles slightly north of the intersection of DeArmond Road and Sam Houston
School Road. The conveyance has a width of 1.0 foot and a depth of 0.5 foot. This conveyance
was created due to recent land practices and disturbances in the area. At the time of survey no
water was present within the channel, nor any remnants of aquatic life. The dominant vegetation
in the buffer around WWC-2 consisted of Chinese privet, blackberry, multiflora rose, common
greenbrier, and tulip tree. The soil within the channel was mostly clay with a high chroma
indicating non-hydric soils. Approximately 1,100 linear feet of WWC-2 would be permanently
impacted by the proposed project. The impact would result from the placement of a culvert
under the proposed roadway.
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WWC-3 is a wet weather conveyance and tributary to the Little River. It is located
approximately 188 feet slightly north of the intersection of DeArmond Road and Sam Houston
School Road. The conveyance has a width of 3.0 feet and a depth of 2.0 feet. This conveyance
was created due to recent land practices and disturbances in the area. At the time of survey no
water was present within the channel, nor any remnants of aquatic life. The dominant vegetation
in the buffer around WWC-3 consisted of Chinese privet, Japanese honeysuckle, red maple, box
elder, blackgum, blackjack oak, common greenbrier, and tulip tree. The soil within the channel
was mostly clay with a high chroma indicating non-hydric soils. Approximately 157 linear feet

of WWC-3 would be permanently impacted by the proposed project. The impact would result
from the placement of a culvert under the proposed roadway.

WWC-4 is a wet weather conveyance and tributary to the Little River. It is located
approximately 0.64 miles southeast of the intersection of Wildwood Road and Peppermint Road.
The conveyance has a width of 4.0 feet and a depth of 3.0 feet. This conveyance was created
due to recent land practices and disturbances in the area. At the time of survey no water was
present within the channel, nor any remnants of aquatic life. The dominant vegetation in the
buffer around WWC-4 consisted of Chinese privet, red maple, blackgum, and tulip tree. The soil
within the channel was mostly clay with a high chroma indicating non-hydric soils. WWC-4 is
located outside of the proposed project limits, and would not be impacted by the proposed
project.

PND-1is a 2.0 acre freshwater man-made impoundment of STR-3. PND-1 was designated as a
blue polygon on the Maryville USGS topographic quad. Water depth was undeterminable.
Water quality was good, and water color had a slight green tint. Fish and Benthos were present at
time of survey. Dominant vegetation around PND-1 included mostly fescue

PND-2is a 0.2 acre isolated man-made depression. PND-2 was designated as a blue polygon on
the Kingsville Springs USGS topographic quad. Water depth was undeterminable. Water
quality was good, and water color had a slight green tint. Benthos were present at time of
survey. Dominant vegetation around PND-2 included mostly fescue
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Table 5.1 — Summary of Streams within Alternative A

Potential Impacts

Legal Designation

Project 5 A Stream
Stream Location confirmed/ & on
Segment Type of Size of u(n confirmed) Description
Impact Impact
Potential . S
STR-1 Alt. A - approximatel culvert The channel is 2.5 feet across and 1-2 feet deep. Water surface width is 2.0 feet, an¢l water
Unnamed Alt A (')4 milg,g north of Y lacement 340 linear | Intermittent Stream/| depth is 1.0 foot. Banks were 2.0 feet tall and moderately stable w/ minor scouring fnd
tributary to ’ E'a leton Village P within feet Unconfirmed sloughing. The substrate is sand and silt. No signs of aquatic life were present at the §me of
Little River 9 9 channel survey. There was no canopy cover at this section of the stream.
STR2 Potential The channel is 2.5 feet across and 1-2 feet deep. Water surface width is 2.0 feet, an¢l water
Alt. A - approximately culvert . . depth is 1.0 foot. Stream banks were 4.0 feet tall, eroded, and sloughing. The substrate is
Unnamed . 147 linear | Intermittent Stream/ A - S - LY
- Alt. A 0.4 miles north of placement . primarily organic debris with areas of exposed sand. No signs of aquatic life were predent at
tributary to Eaal vill ithi feet Unconfirmed he ti i Th has full ; ies iFalod difoli
Little River agleton Village within the time of survey. The stream has full canopy coverage; species iftelgds grandifolia,
channel Pinus taeda, Platanus occidentalis, Celtis occidentalislCornus florida.
Alt. A - approximately Pc(ﬁﬁgtr'f“ The channel is 6.0 feet across and 1.5 feet deep. Water surface width is 3.0 feet, anq water
STR-3 0.57 miles slightly lacement depth is 0.2 feet. Banks were 5.0 feet tall and moderately stable w/ minor scouring pnd
Unnamed Alt. A southwest of the pwithin 640 linear Perennial Stream/| sloughing. The substrate is sand, silt, gravel, cobble, and bedrock. No signs of aquajic life
tributary to ’ intersection of Sam channel and feet Confirmed were present at the time of survey. The stream has scattered canopy coverage; species
Little River Houston School Road channel includeFagus grandifoliaLigustrum sinenseCornus floridg Rubussp.,Quercus alba
and Mt. Lebanon Road : Fraxinus americanaTilia americana andSmilax rotundifolia.
relocation
Alt. A - approximately impo;(ép?r‘glm The channel is 3.0 feet across and 0.5 foot deep. Water surface width is 0.1 foot, and water
STR-4 0.26 miles slightly szdiment depth is 0.1 foot. Banks are 1.0 to 2.0 feet tall and moderately stable and gently slopirjg. The
Unnamed Alt. A northwest of the run-off 0.0 linear Perennial Stream/ | substrate is sand, silt, gravel, cobble, and bedrock. No signs of aquatic life were preseft at the
tributary to ’ intersection of Melody from feet Confirmed time of survey. The stream has full canopy coverage; species iridgdis grandifolia
Little River Road and Mt. Lebanon ronosed Ligustrum sinenseCornus floridg Rubussp.,Quercus albaFraxinus americanaTilia
Road prop americana andSmilax rotundifolia.
project
Alt. A - approx!mately Potential The channel is 2.0 feet across and 1.0 foot deep. No water was present in the channgl at the
STR-5 0.26 miles slightly culvert or time of survey. Stream banks were 3.0 feet tall, incised but stable. The substrate is primaril
Unnamed northwest of the bridge 300 linear | Intermittent Stream/ /€Y. - : Lo : P y
- Alt. A . . ) clay. No signs of aquatic life were present at the time of survey. The stream has scagered
tributary to intersection of placement feet Unconfirmed canopy coverage; species inclRligbussp.,Ligustrum sinenseSolidago canadensiand
Little River Wildwood Road and over Py ge: sp LoniceF;; 'ag onica 5 g S
Mt. Lebanon Road channel jap
Alt. A - approximately Potential The channel is 6.0 feet across and 0.5 foot deep. No water was in channel at time of purvey.
STR-6 0.7 miles northwest of culvert 336 linear | Intermittent Stream/ Banks are 2.0 — 4.0 feet tall and somewhat unstable w/ minor scouring and sloughing. The
Peppermint Alt. A the intersection of placement feet Confirmed substrate is sand, silt, and gravel. No signs of aquatic life were present at the time of qurvey.
Branch Peppermint Road and within The stream has full canopy coverage; species in®llydsa sylvaticaCornus florida Ulmus
Sevierville Road channel americana andPlatanus occidentalis.
Alt. A - approximatel Potential The channel is 8.0 feet across and 0.5 foot deep. No water was present in the channgl at the
STR-7 . A\ -app y time of survey. Banks are 2.0 to 3.0 feet tall and moderately stable with minor scourinpg and
0.3 miles northwest of culvert . . ; . - . e
Unnamed Alt. A the intersection of David placement 335 linear | Intermittent Stream/| sloughing. The substrate is sand and silt. No signs of aquatic life were present at the §me of
tributary to ’ Ford Road and Nina 7 pwithin feet Unconfirmed survey. The stream has full canopy coverage; species indiysia Quercus alba, Ligustrun
Little River . sinense, Acer rubrum, Liquidambar styraciflua, Rubus sp., Toxicodendron radicans, Umus
Delozier Road channel .
americanaandUImus rubra.
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Table 5.1 (cont.) — Summary of Streams within Alternative A

The

The

Potential The channel is 12.0 feet across and 1.5 feet deep. Water surface width is 10.0 fee}, and
culvert water depth is 0.5 foot. Stream banks were 1.0-3.0 feet tall, stable and gently sloping.
STR-8 Alt. A — approximately placement 640 linear Perennial substrate is sand, silt, gravel, cobble, and bedrock. Fish species were observed. Thg stream
Gravelly Alt. A 0.47 miles north of within feet Stream/Confirmed has scattered canopy coverage, species inthrdas americana, Quercus nigra, Solidago
Creek Morning Star Church | channel and sp., Ligustrum sinense, Acer rubrum, Nyssa sylvatica, Toxicodendron radicans, Juniperus
channel virginiana, and Cercis Canadensis.
relocation
Potential The channel is 15.0 feet across and 1.5 feet deep. Water surface width is 10.0 fee}, and
Alt. A — approximatel culvert or water depth is 0.5 foot. Stream banks were 3.0 — 8.0 feet tall and moderately stablg.
STR-9 Flag . P y bridge 480 linear Perennial substrate is sand, silt, gravel, cobble, and bedrock. Fish and macroinvertebrate specjes were
Alt. A 0.23 miles north of ; : L ’
Branch ; placement feet Stream/Confirmed observed. The stream has full canopy coverage; species ifthot¢ mus americanus,
Morning Star Church e . - : - R
over /within Ulmus rubra, Toxicodendron radicans, Quercus prinus, Juniperus virginiana, Querdqus
channel nigra, and Fraxinus pennsylvanica.
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Table 5.2 — Summary of Wet Weather Conveyances within Alternative A

Potential Impacts

Legal Designation

Wet Weather Project . - Wet Weather Conveyance
Conveyance Segment LeeealT Type of Size of (confn:med/ Description
Impact Impact unconfirmed)
WWC-1 Alt. A . approximately Potential Channel is 2.0 feet across and 1.0 foot deep. No water was present in the channel at fhe time
0.3 miles northeast of culvert . Wet Weather . - h
Unnamed . . 415 linear of survey. Banks were 1.0 foot tall and gently sloping. The channel is covered by fescye. Soil
- Alt. A the intersection of Old | placement Conveyance/ . . - ;
tributary to - . o feet 4 is a clay with a munsell color of 7.5 YR 4/6. There was no canopy cover at this sectionjof the
. : Knoxville Highway, and within Unconfirmed
Little River . WWC-1.
Jackson Drive channel
WWC-2 Alt. A - approximately Potential
0.3 miles south of the culvert . Wet Weather Channel is 3.0 feet across and 1.0 foot deep. No water was present in the channel at fhe time
Unnamed ; . - 426 linear . .
- Alt. A intersection of Davis placement Conveyance/ of survey. Banks were 1.0 foot tall and gently sloping. There was no canopy cover afthis
tributary to . o feet 4 .
. h Ford Road and Nina within Unconfirmed section of the WWC-2.
Little River -
Delozier Road channel
WWC-3 Alt. A - approximately Potential
0.57 miles southeast of  culvert . Wet Weather Channel is 20.0 feet across and 1.0 foot deep. No water was present in the channel atjthe time
Unnamed . . . 0.0 linear ; ; .
- Alt. A the intersection of Davig placement Conveyance/ of survey. Banks are 2.0 — 3.0 feet tall and gently sloping. The channel is covered vith
tributary to : o feet 4 ; b ’ )
Little River Ford Rogd and Nina within Unconfirmed herbaceous vegetation. There was no canopy cover at this section of the WWC-J.
Delozier Road channel
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Table 5.3 — Summary of Waterbodies within Alternative A

nated

inant

q Potential Impacts Legal Designation
Waterbody SP er Ojn?g]t Location : (confirmed/ Dz\éitr?rgggy
9 T%‘;Z ;f I?ﬂljz gtf unconfirmed) P
Alt. A - approximatel No Impact;
O‘ 26 mﬁgs slightl Y | the resource] PND-1 is a 1.3 acre freshwater man-made impoundment of STR-4. PND-1 was desid
ﬁorthwest ofgthey is located Freshwater Pond as a blue polygon on the Maryville USGS topographic quad. Water depth was
PND-1 Alt. A intersection of Melod outside of 0.0 acres | connected to STR-| undeterminable. Water quality was good, and water color had a slight green tint. Don|
Road and Mt Lebang[n proposed 4/ Confirmed vegetation around PND-1 includ&édgus grandifoliaLigustrum sinensecer rubrum llex
Road right-of- verticullata, Polystichum anistichoideandFestucasp.
way.
élté fni];pﬁ:;?i(rmfzf PND-2 is a 0.4 acre isolated man-made depression. PND-2 was designated as a blue
DV X . Isolated Freshwaterl on the Maryville USGS topographic quad. Water depth was undeterminable. Water g
PND-2 Alt. A the intersection of Fill 0.4 acre ) - . - ;
Pond/ Unconfirmed was good, and water color had a slight green tint. Dominant vegetation around PN

Wildwood Road and

Mt. Lebanon Road

includedSolidago giganteaandPhytolacca Americana.

polygon
piality
D-1
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Table 5.4 — Summary of Streams within Alternative C

. Legal
Stream Project Location e ITE/EES Designation Stream
Segment Type of Size of (confirmed/ Description
Impact Impact unconfirmed)
STR-1 Alt. C - aporoximatel Potential Intermittent The channel is 2.5 feet across and 1-2 feet deep. Water surface width is 2.0 fee}, and
Unnamed : APP y culvert . water depth is 1.0 foot. Banks were 2.0 feet tall and moderately stable w/ mingr
- Alt. C 0.4 miles north of 340 linear feet Stream/ ; ) . . ] S
tributary to - placement . scouring and sloughing. The substrate is sand and silt. No signs of aquatic life Were
. : Eagleton Village i Unconfirmed : ; .
Little River within channel present at the time of survey. There was no canopy cover at this section of the sgeam.
The channel is 2.5 feet across and 1-2 feet deep. Water surface width is 2.0 fee}, and
STR-2 Alt. C - approximately Potential Intermittent water d(‘epth'ls 1._0 foot. S_tream l_JanI_(s were 4.0 feet tall, eroded, anq sloughing. 1?he_
Unnamed - culvert . substrate is primarily organic debris with areas of exposed sand. No signs of aquaic life
- Alt. C 0.4 miles north of 147 linear feet Stream/ . . )
tributary to Eagleton Village placement Unconfirmed were present at the time of survey. The stream has full canopy coverage; species |nclude
Little River 9 9 within channel Fagus grandifolia, Pinus taeda, Platanus occidentalis, Celtis occidergaiCornus
florida.
Alt. C - approximately Potential The channel is 6.0 feet across and 1.5 feet deep. Water surface width is 3.0 fee}, and
STR-3 0.57 miles slightly culvert water depth is 0.2 foot. Banks were 5.0 feet tall and moderately stable w/ mingr
Unnamed southwest of the placement . Perennial Stream/| scouring and sloughing. The substrate is sand, silt, gravel, cobble, and bedrock. Np signs
- Alt. C . ) i 640 linear feet ) I~ -
tributary to intersection of Sam | within channel Confirmed of aquatic life were present at the time of survey. The stream has scattered canppy
Little River Houston School Road| and channel coverage; species incluélgus grandifoliaLigustrum sinenseCornus floridg Rubus
and Mt. Lebanon Road relocation sp.,Quercus albaFraxinus americanaTilia americana andSmilax rotundifolia.
Alt. C - approximately Potential The channel is 3.0 feet across and 0.5 foot deep. Water surface width is 0.1 feef, and
STR-4 0.26 miles slightly impact from water depth is 0.1 foot. Banks are 1.0 to 2.0 feet tall and moderately stable and dently
Unnamed Alt. C northwest of the sediment run- 0.0 linear feet Perennial Stream/| sloping. The substrate is sand, silt, gravel, cobble, and bedrock. No signs of aqualic life
tributary to ' intersection of Melody off from ' Confirmed were present at the time of survey. The stream has full canopy coverage; species |nclude
Little River Road and Mt. Lebanon proposed Fagus grandifoliaLigustrum sinenseCornus floridg Rubussp.,Quercus alba
Road project Fraxinus americanaTilia americana andSmilax rotundifolia.
Alt. A - approx!mately Potential The channel is 2.0 feet across and 1.0 foot deep. No water was present in the chqnnel at
STR-5 0.26 miles slightly . . L :
culvert or Intermittent the time of survey. Stream banks were 3.0 feet tall, incised but stable. The substtgate is
Unnamed northwest of the ! . S ; o ;
tributary to Alt. A intersection of bridge 300 linear feet Strea_lm/ primarily clay. No signs of aquatic Ilfe_ were present at_the time o_f survey. '_I'he str¢am
. : ) placement Unconfirmed has scattered canopy coverage; species inéudbeissp.,Ligustrum sinensesolidago
Little River Wildwood Road and . . : :
over channel canadensisandLonicera japonica
Mt. Lebanon Road
Alt. A - approximately Potential The channel is 7.0 feet across and 0.5 foot deep. No water present in the channelfat time
STR-6 0.5 miles northwest of . of survey. Banks are 8.0 feet tall and moderately stable with minor scouring arjd
. . . culvert . Perennial : : . S
Peppermint Alt. C the intersection of lacement 247 linear feet Stream/Confirmed sloughing. The substrate is sand cobble, and gravel. No signs of aquatic life were present
Branch Sevierville Road and P at the time of survey. The stream has full canopy coverage; species iNgisshe

Nina Delozier Road

within channel

sylvaticg Cornus floridg Ulmus americanpandPlatanus occidentalis.

Ecology Report
March 2009

32

Pellissippi Parkway Ext.
Project ID Number 101423.00



Table 5.4 (cont.) — Summary of Streams within Alternative C

Potential Impacts Legal
Project . Designation Stream
Stream Segment Location Type of Size of (confirmed/ Description
Impact Impact unconfirmed)
Alt. C - aporoximatel Potential The channel is 1.5 feet across and 0.5 foot deep. Water surface width is 1.5 feef, and
STR-7 0 5 milespr?orthwest gf culvert or water depth is 0.3 foot. Stream banks were 1.0 - 3.0 feet tall, stable and gently slgping.
Unnamed DY X . . Perennial Stream/|  The substrate is sand, silt, gravel, cobble, and bedrock. No signs of aquatic life Were
- Alt. C the intersection of bridge 330 linear feet ) : L ) )
tributary to . Unconfirmed present at the time of survey. Canopy cover was mostly eliminated for this portion pf the
h : Sevierville Road and placement - 0 . ;
Little River ; . stream. Riparian vegetation includeéestucasp. andPolygonum hydropiperoideand
Nina Delozier Road over channel
Paspalumsp.
Alt. C - aporoximatel Potential The channel is 11.0.0 feet across and 0.2 foot deep. Banks are 12.0 feet tall gnd
STR-8 - & -app y . moderately stable with minor scouring and sloughing. No water present in the chafjnel at
0.5 miles northeast of culvert or Intermittent - \ . R
Unnamed . . ) ’ . time of survey. The substrate is sand and. No signs of aquatic life were present gt the
- Alt. C the intersection of Davig bridge 287 linear feet Stream/ - . R .
tributary to - ) time of survey. The stream has scattered canopy; species ihdjudérum sinense,
. : Ford Road and Nina placement Unconfirmed - ; . ) ! o
Little River . Cornus florida, Smilax glauca, Lonicera japonica, Fagus grandifolia, Festuca sp,
Delozier Road over channel . !
Rubus sp.andCampsis radicans
. Potential The channel is 33.0 feet across and 1.0 foot deep. Banks are 2.0 feet tall and moderately
Alt. C - approximately culvert or . L . ; ; ;
STR-9 ) ’ . Perennial Stream/|  stable with incised scouring and sloughing. The substrate is sand, gravel, and sil}. No
Alt. C 0.14 miles south of bridge 311 linear feet ) : O }
Gravelly Creek . Confirmed signs of aquatic life were present at the time of survey. The stream has scattered ganopy
Centennial Church placement . S T, -
coverage; species inclukagus grandifoliaLiquidambar styracifluaandAcer rubrum.
over channel
Potential The channel is 11.0 feet across and 0.5 foot deep. No water present in the channe| at time
STR-10 Alt. C - approximately culvert or Perennial Stream/ of survey. Banks are 1.0 foot tall and moderately stable with minor scouring angd
Alt. C 0.27 miles south of bridge 0.0 linear feet - sloughing. The substrate is sand, gravel, and silt. No signs of aquatic life were prepent at
Flag Branch . Confirmed . . -
Centennial Church placement the time of survey. The stream has scattered canopy coverage; specieshaglusie

over channel

grandifolia, Liquidambar styracifluaandAcer rubrum.
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Table 5.5 — Summary of Wet Weather Conveyances within Alternative C

rotundifolia, Lonicera japonicaQuercus marilandricaQuercus prinusllex opaca

: Potential Impacts L_egal_
Wet Weather Project o Designation Wet Weather Conveyance
Conveyance Segment Type of Size of (confirmed/ Description
|mpact |mpact unconfirmed)
WWC-1 Alt.C ) approximately Potential Channel is 2.0 feet across and 1.0 foot deep. No water was present in the channd at the
0.3 miles northeast of Wet Weather : . )
Unnamed . . culvert . time of survey. Banks were 1.0 foot tall and gently sloping. The channel is coveref by
- Alt. C the intersection of Old 415 linear feet Conveyance/ L .
tributary to - . placement 4 fescue. Sail is clay with a munsell color of 7.5 YR 4/6. There was no canopy covgr at
. : Knoxville Highway, and| .- . Unconfirmed . ;
Little River . within channel this section of the WWC 1.
Jackson Drive
The channel is 2.0 feet across and 0.2 foot deep. No water present in the channeljat time
WWC-2 Alt. C - approximately Fill or of survey. Banks are 2.0 — 4.0 feet tall and somewhat unstable w/ minor scouring and
Unnamed 0.6 miles northwest of Potential Wet Weather sloughing. The substrate is sand, silt, and clay. No signs of aquatic life were presgnt at
tributary to Alt. C the intersection of culvert 0.0 linear feet Conveyance/ the time of survey. The stream has scattered canopy; species i@dudss florida
. Yy Sevierville Road and placement Unconfirmed Hedera helixUlmus americangLigustrum sinensd-agus grandifolia Smilax
Little River : . e
Nina Delozier Road | within channel
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Table 5.6 — Summary of Waterbodies within Alternative C

. Legal
Waterbod Project Location HEIELED T Designation Waterbody
y Segment Type of Size of (confirmed/ Description
Impact Impact unconfirmed)
Al(t)' gégﬁggosﬂmhiltew T’\:]Z Irrgggg:ée Freshwater Pond PND-1 is a 1.3 acre freshwater man-made impoundment of STR-4. PND-1 wds
ﬁorthwest ofgthey is located connected to STRA designated as a blue polygon on the Maryville USGS topographic quad. Water depth
PND-1 Alt. C intersection of Melod outside of 0.0 acres 4/ was undeterminable. Water quality was good, and water color had a slight greer] tint.
Road and Mt Lebang[n ronosed Confirmed Dominant vegetation around PND-1 includeaus grandifoliaLigustrum sinense
Road rigpht-gf-way Acer rubrum llex verticullatg Polystichum anistichoideandFestucasp.
élg. Sni[easpr?(r)?t)ﬂvrcgztsflgf Isolated PND-2 is a 0.4 acre isolated man-made depression. PND-2 was designated as g blue
o . . . polygon on the Maryville USGS topographic quad. Water depth was undetermingble.
PND-2 Alt. C the intersection of Drain and Fill 0.4 acre Freshwater Pond/ i d. and lor had a sliah . : ;
Wildwood Road and Unconfirmed Water quality was good, and water color had a slight green tint. Dominant vegetgtion
Mt. Lebanon Road around PND-1 include8olidago gigantegandPhytolacca Americana.
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Table 5.7 — Summary of Streams within Alternative D

. Legal
Stream Project Location e ITE/EES Designation Stream
Segment Type of Size of (confirmed/ Description
Impact Impact unconfirmed)
STR-1 Alt. D - approximately Potential The channel is 1.0 to 4.0 feet across and feet deep. Water surface width is 1.0 foot] and
0.2 miles west of the ) Intermittent water depth is 0.1 foot. Banks were 2.0 to 3.0 feet tall and moderately stable w/ mifor
Unnamed : . culvert 108 linear A . ) . ] >
- Alt. D intersection of Mt. Stream/ scouring and sloughing. The substrate is sand and silt. No signs of aquatic life were gresent
tributary to placement feet ) h . S
h : Lebanon Road and Sam _ .. . Unconfirmed at the time of survey. The stream has full canopy coverage; species inigusieum
Little River within channel ) ) . -
Houston School Road sinenseToxicodendron radicang\cer negundpandUlmus americana
STR2 Alt. D - approximately Potential The channel is 4.0 to 8.0 feet across and 4.0 feet deep. Water surface width is 4.0 fept, and
160 feet southwest of . Perennial water depth is 0.3 foot. Banks were 2.0 to 4.0 feet tall and moderately stable w/ mifor
Unnamed . . culvert 186 linear ; ) ; . g
- Alt. D the intersection of Mt. Stream/ scouring and sloughing. The substrate is sand, gravel, and cobble. No signs of aquafic life
tributary to placement feet - ) . S
h : Lebanon Road and Sam _ .. . Confirmed were present at the time of survey. The stream has full canopy coverage; species irjclude
Little River within channel . . . . . )
Houston School Road Ligustrum sinens& oxicodendron radicang\cer negundpandTilia americana
Alt. D - approximately Noljlgr:gsgg or The channel is 0.5 to 1.5 feet across and 0.2 foot deep. No water was present at the fime of
STR-3 0.7 miles slightly north impact from Intermittent survey. Banks were 1.0 — 2.0- feet tall as well as incised and straightened. The subsjrate is
Unnamed of the intersection of p 0.0 linear sand, gravel, and silt. No signs of aquatic life were present at the time of survey. The ptream
- Alt. D sediment run- Stream/ . S ) . - .
tributary to DeArmond Road and feet ) has scattered canopy coverage; species indliglstrum sinensd.onicera japonicaAcer
: ; off from Unconfirmed ) h L -
Little River Sam Houston School rubrum, Acer negundoNyssa sylvaticaQuercus marilandricaLiriodendron tulipifera and
proposed . e
Road : Smilax rotundifolia
project
STR4 Alt. D - approximately Potential The channel is 2.0 to 3.5 feet across and 0.3 to 2.0 feet deep. Water surface width is 1.0 foot,
0.14 miles southeast of ) Intermittent and water depth is 0.3 foot. Banks were 2.0 to 3.0 feet tall and moderately stable w/ fninor
Unnamed ) ; culvert 136 linear . : . - . L
- Alt. D the intersection of Stream/ scouring and sloughing. The substrate is sand and silt. No signs of aquatic life were gresent
tributary to - placement feet ) - - o
h : Wildwood Road and S Unconfirmed at the time of survey. The stream has scattered canopy coverage; specied.igoktdem
Little River ) within channel . . o
Peppermint Road sinensgRubussp., andSmilax rotundifolia
Alt. D - approximately Potential The channel is 1.0 to 2.5 feet across and 0.3 to 2.0 feet deep. Water surface width is 1.0 foot,
STR-5 0.54 miles southeast of  culvert or 168 linear Perennial and water depth is 0.4 foot. Banks were 2.0 to 3.0 feet tall and moderately stable w/ finor
Peppermint Alt. D the intersection of bridge feet Stream/ scouring and sloughing. The substrate is sand, gravel, and cobble. No signs of aquafic life
Branch Wildwood Road and placement Confirmed were present at the time of survey. The canopy coverage has been eliminated. Riparian
Peppermint Road over channel species includeffestucasp.,Solidago giganteaandLigustrum sinense
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Potential Impacts L
ST Project Location Designation Stream
Segment Type of Size of (confirmed/ Description
Impact Impact unconfirmed)
STR6 Alt. D - approximately Potential The channel is 11.0.0 feet across and 0.2 foot deep. No water was present at the tifne of
0.55 miles east of the culvert or . Intermittent survey. Banks are 12.0 feet tall and moderately stable with minor scouring and sloughihg. No
Unnamed ; : . 133 linear . ) ; - Y
- Alt. D intersection of bridge Stream/ water in channel at time of survey. The substrate is sand and. No signs of aquatic lifg were
tributary to S feet ) - 8 o
. : Sevierville Road and placement Unconfirmed present at the time of survey. The stream has full canopy coverage; species inclupge
Little River : . ) - ’ : .
Nina Delozier Road over channel Ligustrum sinenseCornus florida andCampsis radicans
Alt. D - aporoximatel No Impact; The channelis 11.0 to 15.0 feet across and 0.5 to 2.0 feet deep. Water surface widthjis 11.0
- 2 - app Y | The resource . feet, and water depth is 0.5 foot. Banks were 3.0 to 4.0 feet and moderately stable w{minor
STR-7 0.66 miles northwest off . . Perennial . . : - ) g
h . is located 0.0 linear scouring and sloughing. The substrate is sand, gravel, and silt. No signs of aquatic lif¢ were
Crooked Alt. D the intersection of . Stream/ ) -
outside of feet - present at the time of survey. Banks were 2.0 to 3.0 feet tall and moderately stable w/jminor
Creek Lamar Alexander Road| Confirmed . - - )
. proposed scouring and sloughing. The substrate is sand and silt. The stream has scattered cgnopy
and Brookfield Road . ) S e SO .
right-of-way coverage; species inclulgus grandifoliaLiquidambar styracifluaandAcer rubrum.
Alt. D - approximately Potential The channel is 15.0 feet across and 2.0 feet deep. Water surface width is 11.0 feet, aijd water
STR-8 0.6 miles northwest of . Perennial depth is 0.5 foot. Banks are 2.0 feet tall and moderately stable with incised scouringjand
. X culvert 152 linear . ) ) ) o
Gravelly Alt. D the intersection of Stream/ sloughing. The substrate is sand, gravel, and silt. No signs of aquatic life were presenf at the
placement feet . . ' ]
Creek Lamar Alexander Road| within channel Confirmed time of survey. The stream has scattered canopy coverage; species fagude
and Brookfield Road grandifolia, Liquidambar styracifluaandAcer rubrum.
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Table 5.8 — Summary of Wet Weather Conveyances within Alternative D

. Potential Impacts Legal
Wet Weather Project . Designation Wet Weather Conveyance
Location - : s
Conveyance Segment Type of Size of (confirmed/ Description
Impact Impact unconfirmed)
WWC-1 Alt. D - approximately Potential The channel is 0.5 to 1.0 foot across and 4.0 feet deep. No water was present at the time
0.65 miles east of the Wet Weather of survey. Banks were 0.5 foot tall and moderately stable w/ undercutting and sloping.
Unnamed ; . culvert . L . L .
- Alt. D intersection of Mt. 167 linear feet Conveyance/ The substrate is silt and clay. No signs of aquatic life were present at the time of shrvey.
tributary to placement 4 . ST h
. : Lebanon Road and Sam _ .. . Unconfirmed The stream has scattered canopy coverage; species ihaudérum sinensdrRubussp.,
Little River within channel ! Lo
Houston School Road Acer negundpandSmilax rotundifolia
Alt. D.' app‘roxmately The channel is 0.5 to 1.0 foot across and 4.0 feet deep. No water was present at the time
WWC-2 0.6 miles slightly north ) A
: 4 . Wet Weather of survey. Banks were 0.5 foot tall and moderately stable w/ undercutting and sloping.
Unnamed of the intersection of ) 1,100 linear . : -
- Alt. D Fill Conveyance/ The substrate is sand, gravel, and cobble. No signs of aquatic life were present gt the
tributary to DeArmond Road and feet 4 . 8 -
. : Unconfirmed time of survey. The stream has scattered canopy coverage; species liiglistieim
Little River Sam Houston School ) - - ot -
Road sinenseRubussp.,Rosa multiflora Liriodendron tulipifera andRhus copallinum
Alt. D - approximately The channelis 2.0 to 3.0 feet across and 0.3 foot deep. No water was present at the time
WWC-3 188 feet slightly north Potential of survey. Banks were 1.0 — 2.0- feet tall and moderately stable with sloughing §nd
: ; Wet Weather ; . ) . > .
Unnamed of the intersection of culvert . scouring. The substrate is sand and silt. No signs of aquatic life were present at tHe time
- Alt. D 157 linear feet Conveyance/ . . . ;
tributary to DeArmond Road and placement Unconfirmed of survey. The stream has scattered canopy coverage; species Ligisteim sinense
Little River Sam Houston School | within channel Lonicera japonicaAcer rubrum AcernegundoNyssa sylvaticaQuercus marilandrica
Road Liriodendron tulipifera andSmilax rotundifolia
Alt. D - aporoximatel No Impact; The channel is 3.0 to 4.0 feet across and 2.0 feet deep. No water was present at fhe time
WWwWC-4 - D - app Y | The resource of survey. Banks were 3.0 feet tall and moderately stable and gently sloping. No sfgns of
0.64 miles southeast of . Wet Weather - ) ; . |
Unnamed ) ; is located . aquatic life were present at the time of survey. The substrate is sand, silt, and Igrge
- Alt. D the intersection of . 0.0 linear feet Conveyance/ ) S ;
tributary to - outside of 4 cobble. No signs of aquatic life were present at the time of survey. The stream has
; : Wildwood Road and Unconfirmed ; o .
Little River ) proposed scattered canopy coverage; species incliigestrum sinensécer rubrum Nyssa
Peppermint Road . - = >
right-of-way sylvatica andLiriodendron tulipifera
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Table 5.9 — Summary of Waterbodies within Alternative D

able.

Water

Proiect Potential Impacts 5 L_egalt_ Waterbod
rojec . esignation aterbody
e 2300 Segment e Type of Size of (confir_med/ Description
Impact Impact unconfirmed)
Alt. D - approximately No Impact; . . .
- h The resource) Freshwater PND-1 is a 2.0 acre freshwater man-made impoundment of STR-3. PND-1 was designpted as
0.65 miles west of the ; . . )
PND-1 Alt. D intersection of Mt is located 0.0 acres Pond connected a blue polygon on the Maryville USGS topographlc quad. V_Vater_depth was undetermi
’ P outside of ' to STR-3/ Water quality was good, and water color had a slight green tint. Fish and Benthos were present
Lebanon Road and Sam ) . . . .
proposed Confirmed at time of survey. Dominant vegetation around PND-1 inclédesducasp.
Houston School Road | .
right-of-way.
Alt. D o approximately Isolated PND-2 is a 0.2 acre isolated man-made depression. PND-2 was designhated as a blue polygon
0.3 miles northwest of . - - ! 8
. . . Freshwater on the Kingsville Springs USGS topographic quad. Water depth was undeterminable.
PND-2 Alt. D the intersection of Fill 0.1 acre . ; - :
Pond/ quality was good, and water color had a slight green tint. Benthos were present at tinje of
Lamar Alexander Road ) ; - )
. Confirmed survey dominant vegetation around PND-1 incluBedtucasp
and Brookfield Road
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5.1.1 Direct Impacts
The proposed Alternative A, C, and D corridors would have similar direct impacts to the non-

wetland waters of the U.S. identified within the proposed corridors that include the placement of
culverts within stream channels, extension of existing culverts, channel relocation, and the
potential introduction of silt and sediment into stream channels from construction activities.
Waterbodies crossed by the proposed alternative corridors would likely be filled. Alternative A
would potentially affect two open waterbodies, three wet weather conveyances, and nine stream
sites. Alternative C would potentially affect two open waterbodies, two wet weather
conveyances, and ten stream sites. Alternative D would potentially affect two open waterbodies,
four wet weather conveyances, and eight stream sites. Potential impacts to stream channels and
wet weather conveyances not crossed by the proposed project but associated with channels crossed
by the proposed project may experience increased levels of silt and sediment during project
construction. Therefore, erosion control measures would be implemented to reduce the potential

introduction of silt and sediment to streams located beyond the proposed project rights-of-way.

At this time in the design phase, construction limits and culvert and bridge locations have not yet
been determined. Therefore, the exact impact type (e.g. culvert placement, bridge crossing,
channel relocation, etc.) and the amount of impact at the individual non-wetland water of the
U.S. sites cannot yet be determined. Because the exact impact type and amount is not yet
known, the information in Tables 5.1 through 5.9 represents the anticipated worst-case impact
(linear feet/acre of non-wetland water within proposed right-of-way limits), with the assumption
that these impacts would be reduced, where possible, during further project design. As presented
in Tables 5.1 through 5.3, Alternative A would potentially impact approximately 1,760 linear feet

of perennial stream channel and 1,458 linear feet of intermittent stream channel, 841 linear feet of
wet weather conveyance channel, and 0.4 acres of open waterbodies (i.e. pond). As presented in
Tables 5.4 through 5.6, Alternative C would potentially impact approximately 1,528 linear feet of
perennial stream channel, 1,074 linear feet of intermittent stream channel, 415 linear feet of wet
conveyance channel, and 0.4 acres of open waterbodies. As presented in Tables 5.7 through 5.9,
Alternative D would potentially impact approximately 506 linear feet of perennial stream channel,
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377 linear feet of intermittent stream channel, 1,424 linear feet of wet conveyance channel, and 0.1
acre of open waterbodies.

Potential direct impacts to fish and other aquatic organisms from project construction could be

minimized by conducting work in and around perennial streams outside the spawning season of
species common to the proposed project area (i.e. during the months of September through
January). Long-term impacts to aquatic organisms could occur through the loss of natural

streambed by culvert construction, bank clearing, the placement of rip-rap, and the removal of
trees lining the channel.

Particular care would be taken at the perennial stream crossings. Construction of culverts could

be staged during the drier portions of the year, late summer and fall, when stream flows are

reduced. If bridges are constructed, they could be designed to span the entire stream channel,
where possible. The fording of streams by construction equipment at bridge locations could be

prohibited.

5.1.2 Indirect Impacts
The proposed alternatives are likely to facilitate new development and/or accelerate the

development that is already occurring in the proposed project area. The surrounding land use is
primarily agricultural with scattered residential homes and commercial businesses occurring
along the existing roadway networks that traverse the proposed alternative corridors. Other
dominant land-uses are undeveloped forested land and old fields. The review of historic aerial
photography indicates that land use has been in continuous transition over the years with the
most significant changes occurring in the 1980’s to present day. The primary shift is the
conversion of agricultural fields to large single-family residential developments. The conversion
rate of agricultural/undeveloped land to residential, commercial, and/or industrial is likely to
increase once the proposed project is completed. Therefore, non-wetland waters of the U.S. are
likely to experience some indirect impacts from the proposed project. Impacts are likely to
occur in the form of increased silt and sediment discharge into stream channels from
construction activities and the crossing and filling of non-wetland waters of the U.S. with
culverts and bridges from additional road construction and development. The additional
impervious surface areas from development would also cause indirect impacts to non-wetland

Ecology Report 41 Pellissippi Parkway Ext.
March 2009 Project ID Number 101423.00



waters of the U.S. as storm water run-off would increase. The larger volume of storm water
would mean greater amounts of sediment and pollutants being deposited into non-wetland waters
of the U.S., and thereby, potentially reducing the overall water quality and functions of these
resources within the Fort Loudoun Lake watershed.

However, several federal, state, and local regulations would off-set some of the anticipated
indirect impacts associated with the proposed project. Section 404 of the Clean Water Act, a
federal regulation, is administered and enforced by the USACE and requires entities seeking to
impact jurisdictional waters of the U.S. to obtain various permits prior to impacting these
resources. These permits require the use of minimization measures and obtaining some form of
mitigation for impacting jurisdictional waters of the U.S. Mitigation is often achieved by
purchasing mitigation credits from a mitigation bank that serves the same watershed or adjacent
watershed. An entity can also achieve mitigation by the restoration of jurisdictional waters of
the U.S. or through the preservation of jurisdictional waters of the U.S. within the same
watershed.

Additional measures to reduce potential indirect impacts to non-wetland waters of the U.S.

would be the implementation of TDOT's Standard Specifications for Road and Bridge

Construction These standards include the implementation of Best Management Practices
(BMPs) during construction of the proposed project. BMPs often include early revegetation of
disturbed areas, wherever possible, to hold soil movement to a minimum and prohibiting the
dumping of chemicals, fuels, lubricants, bitumens, raw sewage, or other harmful wastes into or
alongside of streams or impoundments, or into natural or manmade channels leading thereto.
Typically, contract provisions also require the use of temporary erosion control measures as
shown on the construction plans or as deemed necessary during construction. These temporary
measures may include the use of berms, dikes, dams, sediment basins, fiber mats, netting, gravel,

mulches, grasses, slope drains, and other erosion control devices or methods, as applicable.

Indirect impacts to non-wetland waters of the U.S. are inevitable; however, the protective
measures outlined in the federal, state, and local regulations would minimize any indirect

impacts to water quality and non-wetland waters of the U.S. resulting from the proposed project.
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5.1.3 Cumulative Impacts
The non-wetland waters of the U.S. that occur within the proposed alternative corridors traverse

a landscape that has been impacted largely by agriculture and more recently residential and
commercial development. Therefore, many of the non-wetland waters of the U.S. encountered
by the proposed alternative corridors have been impacted and/or altered from their “natural”
condition. The most notable impacts observed as result of past and current land uses were
channel straightening, relocation, riparian buffer elimination/degradation, and heavy amounts of
silt and sediment within the stream channels. As previously noted the proposed project would
likely facilitate new development and accelerate the existing development trends within the
proposed project area. Therefore, it is probable that new development and road construction
would contribute to the overall increase in impacts to non-wetland waters of the U.S. within the
Fort Loudoun Lake watershed. Expected impacts would be new culverts and the extension of
existing culverts, increased silt and sediment introduction, and the increase of impervious
surfaces. Over time, such impacts would play a role in the overall degradation of water quality
and aquatic habitat within the region. Furthermore, the placement of stream segments within a
culvert is considered to be a permanent impact by the TDEC.

Direct impacts to non-wetland waters of the U.S. within the proposed project area are in some
respect unavoidable. However, cumulative impacts to non-wetland waters of the U.S. would be
minimized given the numerous federal, state, and local regulations that are in place and would
off-set the overall cumulative impacts to waters of U.S. within the region. These impacts would

be off-set by the required compensatory mitigation that would take place within or adjacent to
the Fort Loudoun Lake watershed. Impacts to water quality would be prevented and minimized
by the requirements set forth in TDOT's Standard Specifications for Road and Bridge

Construction Furthermore, public and private entities seeking to develop within or adjacent to
non-wetland waters of the U.S. are required to obtain federal, state, and local permits and install
and maintain erosion control measures. Given the required permits and the protective measures
that must be adhered to, the proposed project and other recent, ongoing, or planned
developments would not significantly contribute to cumulative impacts to non-wetland waters of

the U.S. within the proposed project area.
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5.1.4 Non-Wetland Waters of the U.S. Mitigation
Stream channels requiring relocation and/or channelization would be replaced on-site to the

extent possible, using techniques that would replace existing stream characteristics such as
length, width, gradient, and tree canopy. Stream or water body impacts that cannot be mitigated
on site, such as impacts of culverts over 200 feet, or impacts to springs or seeps which require
rock fill to allow for movement of water underneath the roadway, would either be mitigated off-
site by improving a degraded system or by making a comparable payment to an in-lieu-fee
program which would perform such off-site mitigation under the direction of state and federal

regulatory and resource agencies.

5.2  Wetlands
All areas that displayed evidence and/or presence of the three parameters (hydrophytic

vegetation, hydric soils, and wetland hydrology) outlined inUBACE Wetlands Delineation
Manual (USACE 1987) were identified and delineated during the field surveys. The
delineations included those wetlands identified on the NWI maps as well as those wetlands
identified during field surveys but not indicated on NWI mapping. Isolated wetlands were also
included in the delineations and would be included in additional discussions and reports until
TDEC and the USACE have confirmed or refuted the jurisdictional applicability of these

wetlands.

The wetlands encountered within and adjacent to the Alternative A and C corridors were
primarily associated with intermittent and perennial stream corridors that traverse pastureland or
abandoned livestock watering ponds. The location of these wetlands has allowed for frequent
disturbances from livestock and other anthropogenic activities that have severely degraded and
reduced the size of the wetland habitats. Past and current agricultural activities and land uses
have also contributed to the reduction and/or loss of important functions provided by wetlands
that include floodwater abatement, pollutant filtration, maintenance of stream and pond base

flow, and, wildlife habitat.

5.2.1 Affected Environment
During the field surveys, two wetland community types (scrub-shrub and emergent), common in

disturbed landscapes, were observed within the proposed alternative corridors. The scrub-shrub
wetland reflects the disturbance history by the composition of the wetland vegetation that
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consisted of various tree and woody and herbaceous plant species. Some of the tree and shrub
species include black willowS@lix nigrg, elderberry $ambucus canadengihinese privet,

and brook-side aldeA{nus serrulath. Woody and herbaceous plant species include Japanese
honeysuckle, smallspike false nettl@oéhmeria cylindrica cardinal flower (Lobelia
cardinalig), Virginia water horehound L{ycopus virginicus sawtooth blackberry (Rubus

argutug, soft rush(Juncus effusysand various smartweeddolygonum spp. The wetland
hydrology observed (i.e., temporarily flooded to seasonally flooded/saturated) is a result of
seasonally high water tables within floodplains and stream terraces, groundwater base flow
within stream channels, and over-bank discharge. Soils are typically gleyed or prominently
mottled. This wetland community does provide some important functions, however minor, that

include floodwater abatement, pollutant filtration, and maintenance of stream base flow

The emergent wetland community also reflects a disturbance history as much of this wetland
type is located along abandoned livestock watering ponds and within old drainage ditches. An
emergent wetland community was also obseraegijhcent to some of the intermittent and
perennial stream channels. The wetland hydrology observed is a result of storm water retention
within the abandon ponds, over-bank discharge, and groundwater base flow. Soils are gleyed to
prominently mottled. Herbaceous plants are the dominant vegetation that includes cardinal
flower, orange jewelweednipatiens capensissedgesCarexsp.), soft rush, common cat-tail,
common bonesetEupatorium perfoliatury) and beggarticksBidenssp.). Functions provided

by this wetland include floodwater abatement and pollutant filtration.

Tables 5.10 through 5.11 further describes wetland characteristics, functions, potential impacts,
and location of each wetland identified within the proposed Alternative A and C corridors. In
addition, the field data sheets provided in Appendix C describes vegetation, soil composition,
and hydrological features for each wetland that would be encountered by Alternatives A and C.

Alternative A

WTL-1 is a seasonally saturated scrub-shrub wetland. WTL-1 is isolated, and created by water
run-off due to human induced topography chain. This wetland was located approximately 0.2
miles northeast of the intersection of Old Knoxville Highway and Jackson Drive. WTL-1

primary wetland function is temporary surface water run-off storage. Dominant vegetation
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included dotted smartweed, swamp, soft rush, beggarticks, broad-leaved Roolex(
obtusfoliug, black willow (Salix nigrg, ironweed, and giant goldenrod. Hydrologic indicators
included water marks and saturated soils with a low chrospgroximately 0.1 acre of WTL-1
would be permanently impacted by the proposed project. The impact would result from the
placement of fill into WTL-1.

WTL-2 is a seasonally saturated emergent wetland located adjacent to STR-1 and STR-2. This
wetland was located approximately 0.4 miles north of Eagleton Village. WTL-2 primary
wetland functions are temporary surface water run-off storage, some water filtration, and
possible flood attenuation. Dominant vegetation included wool gi&ssps cyperinys
common cat-tail, sneezeweedHglenium autumna)e marshpepper knotweedPdlygonum
hydropiped, beggarticks, Allegheny monkeyflowerMimulus ringeny ironweed, giant
goldenrod, dotted smartweed, and sawtooth blackberry. Hydologic indicators included water
stained leaves, water marks and saturated soils with a low chroma. Approximately 0.2 acre of
WTL-2 would be permanently impacted by the proposed project. The impact would result from
the placement of fill into WTL-2.

WTL-3 is a seasonally saturated emergent wetland located adjacent to STR-3. This wetland was
located approximately 0.57 miles slightly southwest of the intersection of Sam Houston School
Road and Mount Lebanon Road. WTL-3 primary wetland functions are water filtration, and
possible flood attenuation. Dominant vegetation included wool grass, common cat-tail,
whitegrass l(eersia virginicg, marshpepper knotweed, soft rush, smallspike false nettle
(Boehmeria cylindricp Asiatic dayflower Commelina commurjisand ironweed. Hydologic
indicators included inundation, water marks and saturated soils with a low chroma.
Approximately 0.6 acre of WTL-3 would be permanently impacted by the proposed project. The

impact would result from the placement of fill into WTL-3.

WTL-4 is a seasonally saturated scrub-shrub wetland located adjacent to STR-4. This wetland
was located approximately 0.26 miles slightly northwest of the intersection of Melody Road and
Mount Lebanon Road. WTL-4 primary wetland functions are water filtration and possible flood
attenuation. Dominant vegetation included black willow, common cat-tail, smallspike false
nettle, marshpepper knotweed, beggarticks, Rosette @asmtheliumsp.), Saint John’s-wort

(Hypericumsp.), Japanese honeysuckle, and Virginia water horehound. Hydologic indicators
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included water stained leaves, water marks, inundation, drainage patterns, and saturated soils
with a low chroma. WTL-4 is located outside of the proposed project limits, and would not be

impacted by the proposed project.

WTL-5 is a seasonally saturated emergent wetland located adjacent to STR-6. This wetland was
located approximately 0.41 miles south of the intersection of Nina Delozier Road and Davis
Ford Road. WTL-5 primary wetland functions are temporary surface water run-off storage,
some water filtration, and possible flood attenuation. Dominant vegetation included cardinal
flower, orange jewelweed, sneezeweed, marshpepper knotweed, common boneset, Allegheny
monkeyflower, ironweed, dotted smartweed, and Virginia water horehound. Hydologic
indicators included inundation, water marks, drainage patterns, and saturated soils with a low
chroma. Approximately 0.1 acre of WTL-5 would be permanently impacted by the proposed

project. The impact would result from the placement of fill into WTL-5.

WTL-6 is a seasonally saturated scrub-shrub wetland. WTL-6 is isolated and created by water
run-off due to human induced topography chain. This wetland was located approximately 0.34
miles south of Morning Star Church. WTL-6 primary wetland function is water collection from
surrounding sloping topography. Dominant vegetation included black willow, eastern daisy
fleabane Erigeron annuuy common cat-tail, common boneset, curly ddRkriex crispys soft

rush, Allegheny monkeyflower, great water do&uex orbiculatys dotted smartweed, and
whitegrass. Hydologic indicators included water marks, drainage patterns and saturated soils
with a low chroma. WTL-6 is located outside of the proposed project limits, and would not be

impacted by the proposed project.

Alternative C

WTL-1 is a seasonally saturated scrub-shrub wetland. WTL-1 is isolated and created by water
run-off due to human induced topography chain. This wetland was located approximately 0.2
approximately miles northeast of the intersection of Old Knoxville Highway and Jackson Drive.
WTL-1 primary wetland function is temporary surface water run-off storage. Dominant
vegetation included dotted smartweed, swamp smartweed, soft rush, beggarticks, broad-leaved
dock, black willow, ironweed, and giant goldenrod. Hydrologic indicators included water marks
and saturated soils with a low chrom&pproximately 0.1 acre of WTL-1 would be permanently
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impacted by the proposed project. The impact would result from the placement of fill into WTL-
1.

WTL-2 is a seasonally saturated emergent wetland located adjacent to STR-1 and STR-2. This
wetland was located approximately 0.4 miles north of Eagleton Village. WTL-2 primary
wetland functions are temporary surface water run-off storage, some water filtration, and
possible flood attenuation. Dominant vegetation included wool grass, common cat-tail,
sneezeweed, marshpepper knotweed, beggarticks, Allegheny monkeyflower, ironweed, giant
goldenrod, dotted smartweed, and sawtooth blackberry. Hydologic indicators included water
stained leaves, water marks and saturated soils with a low chroma. Approximately 0.2 acre of
WTL-2 would be permanently impacted by the proposed project. The impact would result from
the placement of fill into WTL-2.

WTL-3 is a seasonally saturated emergent wetland located adjacent to STR-3. This wetland was
located approximately 0.57 miles slightly southwest of the intersection of Sam Houston School
Road and Mount Lebanon Road. WTL-3 primary wetland functions are water filtration and
possible flood attenuation. Dominant vegetation included wool grass, common cat-tail,
whitegrass, marshpepper knotweed, soft rush, smallspike false nettle, Asiatic dayflower, and
ironweed. Hydologic indicators included inundation, water marks and saturated soils with a low
chroma. Approximately 0.6 acre of WTL-3 would be permanently impacted by the proposed
project. The impact would result from the placement of fill into WTL-3.

WTL-4 is a seasonally saturated scrub-shrub wetland located adjacent to STR-4. This wetland
was located approximately 0.26 miles slightly northwest of the intersection of Melody Road and
Mount Lebanon Road. WTL-4 primary wetland functions are water filtration and possible flood
attenuation. Dominant vegetation included black willow, common cat-tail, smallspike false
nettle, marshpepper knotweed, beggarticks, rosette grass, Saint John’s wort, Japanese
honeysuckle, and Virginia water horehound. Hydologic indicators included water stained
leaves, water marks, inundation, drainage patterns, and saturated soils with a low chroma. WTL-
4 is located outside of the proposed project limits, and would not be impacted by the proposed

project.

WTL-5 is a seasonally saturated emergent wetland located adjacent to STR-6. This wetland was

located approximately 0.44 miles north of the intersection of Nina Delozier Road and Sevierville
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Road. WTL-5 primary wetland functions are water filtration, and possible flood attenuation.
Dominant vegetation included climbing hempvinklikania scandens Elliot's goldenrod
(Solidago elliotti), American hornbeanCarpinus caroliniany, marshpepper knotweed, dotted
smartweed, and smooth sawgraSadium mariscoidgs Hydologic indicators included water
marks, inundation, drainage patterns, and saturated soils with a low chroma. WTL-5 is located
outside of the proposed project limits, and would not be impacted by the proposed project.
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Table 5.10 — Summary of Wetlands within Alternative A

Wetland Size (acres)

i *Kk
Wetland Location Likely Project Primary Functions of the (Estiiaic) = Descrintion
Type Impact on Wetland Wetland Likely P
Total Eliminated
or Drained

WTL-1 ]

’ Alt. A - approximately 0.2 Small wetland area created by water run-off due to hugnan
Palustrine - . - . RS
approximately miles northeast of| . Temporary surface water run-off induced topography chain. Salix nigra is the most

Scrub/ . . . Fill 0.1 0.1 . : .

Shrub the intersection of Old Knox_wlle storage _abundant tree species. Dominant herbaceous vegetation

isolatea Highway, and Jackson Drive includesPolygonunsp.,Juncus effusysandVernoniasp.

WTL'.Z ) . Temporary surface water run-off Small wetland area dominated by herbaceous species|such
PalustrineE | Alt. A - approximately 0.4 miles ) . A ; : o

- Fill storage; some water filtration, 0.2 0.2 asScirpus cyperinusTypha latifolig Polygonum

mergent, north of Eagleton Village - - ; - .
contiguous possible flood attenuation hydropipet Bidenssp.,Vernoniasp., andRubus argutus.

WTL-3 Alt ';\"' iﬁprgggphﬁzlgt%?;?"es Small wetland area associated with STR-1 and STRL.
Palustrine _ slightly . Some water filtration, possible WTL-3 was dominated by herbaceous species such ps

intersection of Sam Houston Fill . 0.6 0.6 . . e
Emergent, flood attenuation Scirpus cyperinusTypha latifolia Polygonum
; School Road and Mt. Lebanon ; . .
contiguous Road hydropipet Bidenssp.,Vernoniasp., andRubus argutus.
et | At A-sppromately 025 mies| o mpact The
slightly norththwest of the resource is located Some water filtration, possible 9 - p L

Scrub/ . : . . 0.0 0.0 herbaceous vegetation includeslygonumspp.,Typha

intersection of Melody Road and| outside of proposed flood attenuation - L - )

Shrub, . latifolia, Lycopus virginicusSolidago gigantearand

) Mt. Lebanon Road right-of-way. -
contiguous Vernoniasp.

WTL-5 Alt. A - approximately 0.41 miles Small wetland area associated with STR-8. WTL-5 whs
Palustrine/ south of the intersection of Nina Fill Some water filtration, possible 0.1 0.1 dominated by herbaceous species sudtohslia
Emergent, Delozier Road and Davis Ford flood attenuation ' ' cardinalis Helenium autumnald®olygonum punctatum
contiguous Road Eupatorium perfoliatumandimpatiens capsensis.

WTL-6 “Th Small wetland created by drainage. Lack of maintenapce
Palustrine . . No Impa_ct, The ’ " has allowed wetland vegetation to dominate. Salix nigra

Alt. A - approximately 0.34 miles| resource is located | Water collection from surrounding ) ] S
Scrub/ . . ) 0.0 0.0 is the most abundant tree species. Dominant herbacdous
south of Morning Star Church outside of proposed sloping topography S - A

Shrub, . vegetation includeEupatorium perfoliatumJuncus

. right-of-way. SN -

isolated effususLeersia virginicg andTypha latifolia

Ecology Report 50 Pellissippi Parkway Ext.

March 2009

Project ID Number 101423.00



Table 5.11 — Summary of Wetlands within Alternative C

Wetland Size (acres)

i *Kk

Wetland Location Likely Project Primary Functions of the (Estiiaic) = Descrintion

Type Impact on Wetland Wetland Likely P

Total Eliminated
or Drained

WTL'% Alt. C - approximately 0.2 miles Small wetland area created by water run-off due to hugnan

Palustrine - : - . RS
northeast of the intersection of Old . Temporary surface water run-off induced topography chain. Salix nigra is the most

Scrub/ . . Fill 0.1 0.1 . : .

Shrub Knoxville nghv_vay, and Jackson storage _ abundant tree species. Dominant herbaceous vegetation

. ’ Drive includesPolygonunsp.,Juncus effusysindVernoniasp.

isolated

WTL'.Z . . Temporary surface water run-off Small wetland area dominated by herbaceous species|such
Palustrine/ Alt. C - approximately 0.4 miles ) . A . . o

; Fill storage; some water filtration, 0.2 0.2 asScirpus cyperinusTypha latifolig Polygonum

Emergent, north of Eagleton Village - - ; - .
contiguous possible flood attenuation hydropipet Bidenssp.,Vernoniasp., andRubus argutus.

WTL-3 Alt (;Ii— ﬁgpr;)g(&?]?lcglsyt%f;gmles Small wetland area associated with STR-1 and STRL.
Palustrine _ slightly . Some water filtration, possible WTL-3 was dominated by herbaceous species such ps

intersection of Sam Houston Fill . 0.6 0.6 . . e
Emergent, flood attenuation Scirpus cyperinusTypha latifolia Polygonum
; School Road and Mt. Lebanon ; . .
contiguous Road hydropipet Bidenssp.,Vernoniasp., andRubus argutus.
et | At C - sproumtey 020 mes| o mpact The
slightly norththwest of the resource is located Some water filtration, possible 9 I P T
Scrub/ . : . . 0.0 0.0 herbaceous vegetation includeslygonumspp.,Typha
intersection of Melody Road and| outside of proposed flood attenuation - L - )
Shrub, . latifolia, Lycopus virginicusSolidago gigantearand
) Mt. Lebanon Road right-of-way. -

contiguous Vernoniasp.

WTL-5 Alt. C approximately 0.44 miles No Impact; The Small wetland area associated with STR-7 a_nd STRB.

; A h ; - A . WTL-5 was dominated by herbaceous species such ps
Palustrine/ north of the intersection of Nina | resource is located Some water filtration, possible 0.0 0.0 Mikania scandenolvaonum hvdronioerPolvaonum
Emergent, Delozier Road and Sevierville outside of proposed flood attenuation ' ' ns-olyg nydropiperolyg

; ; punctatumCarpinus carolinianaandCladium
contiguous Road right-of-way. mariscoides
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5.2.2 Direct Impacts
Six wetland sites were identified within the Alternative A corridor and five wetland sites were

identified with the Alternative C corridor. There were no wetland sites identified within the
Alternative D corridor. Four of the six wetland sites within the Alternative A corridor would be
impacted, while three of the five wetland sites within the Alternative C corridor would be
impacted. The total wetland acres impacted by Alternatives A and C are similar at 1.0 acre and
0.9 acre, respectively. It is anticipated that these wetland acres would be filled as a result of the
proposed Alternative A and C corridors. These wetland impacts are shown in Table 5.10
through 5.11. Efforts would be made, however, during further project design, to avoid or

minimize impacts to as many of these sites as possible.

5.2.3 Indirect Impacts
The proposed alternatives are likely to facilitate new development and/or accelerate the

development that is already occurring in the proposed project area. The primary change would
be the conversion of agricultural fields/pastureland to single-family residential developments. In
addition, commercial development is likely to continue along the existing roadway networks
within the proposed alternative corridors. The transition of the area from a rural setting to a
more urbanized setting is likely to have some indirect impacts to wetlands within the proposed
alternative corridors as undeveloped land is converted into developed land. Typically, as
undeveloped land is required for development, wetlands are often filled and/or encroached upon
to accommodate this development. However, a review of the National Wetland Inventory
(NWI) maps indicate that the majority of the wetland habitats are primarily located along the
Little River corridor with only small wetland seeps or man-made open waterbodies occurring
within the area that would likely be developed. It is probable that the past land uses have altered
the local hydrology and caused the reduction in wetland communities. Therefore, indirect
impacts to wetlands from the proposed project would be minimal given the lack of existing
wetland acres within the proposed project area.

In addition, federal, state, and local regulations, such as Section 404 of the Clean Water Act,
would off-set some of the anticipated indirect impacts associated with the proposed project.
Section 404 of the Clean Water Act, a federal regulation, is administered and enforced by the
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USACE and would require entities seeking to impact jurisdictional waters of the U.S. to obtain
various permits prior to impacting these resources. These permits require the use of
minimization measures and obtaining some form of mitigation for impacting jurisdictional
waters of the U.S. Mitigation is often achieved by purchasing mitigation credits from a
mitigation bank that serves the same watershed or adjacent watersheds. An entity can also
achieve mitigation by the creation and/or restoration of jurisdictional waters of the U.S. or
through the preservation of jurisdictional waters of the U.S. within the same watershed.

The same protective measures implemented to protect non-wetland waters of the U.S. would also
be implemented to protect wetlands. Some indirect impacts to wetlands are probable; however,
the protective measures outlined in the federal, state, and local regulations would minimize any
indirect impacts to wetlands resulting from the proposed project. Efforts to further minimize

these effects would be made during the project design phase.

5.2.4 Cumulative Impacts
Prior to 1972, there was no legislation regulating the filling of waters of the U.S. Therefore, the

nation experienced a massive reduction in wetland acres due to filling and draining of these
natural resources. One of the most significant contributors to wetland loss was from the
agricultural industry, as wetland areas were considered useless, and therefore, wetlands were
drained, filled, and converted into a “useful’” resource. The important role wetlands have in
providing flood abatement areas, wildlife habitat, and improving water quality was finally
recognized in 1972 by the amendment of the Clean Water Act. This amendment included
Section 404, which established a law regulating the discharge of dredge and/or fill material into
waters of the U.S. Since the 1972 amendment, several policies regarding Section 404 of the
Clean Water Act have been established, including the “no-net loss” policy that was initiated in
1989. The goal of this policy is to conserve wetlands wherever possible, and that acres of
wetlands converted to other uses must be off-set through restoration and creation of other

wetlands, maintaining or increasing the total wetland resource base.

Like most of the eastern United States, the proposed project area has also experienced significant
land use changes over the years, which has reduced and degraded wetland communities within

the region. As previously noted, agriculture is the primary land use within the proposed
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alternative corridors and has virtually eliminated large contiguous wetland communities that may

have existed prior to the settlement of the area. Current development trends indicate that the
area would continue to experience changes in land use as the cities of Maryville and Alcoa

expand to accommodate growth. Therefore, the existing wetland acres within the proposed
project area are likely to be impacted by development facilitated by the proposed project and the
development that currently exists, as well as developments that are underway and anticipated.

At this time it is difficult to predict the overall impact that the development facilitated by the
proposed project and other developments may have on existing wetland communities. However,
cumulative impacts to wetlands would be minimized given the numerous federal, state, and local
regulations that are in place and would off-set the overall cumulative impacts to wetlands within
the region. These impacts would be off-set by the required compensatory mitigation that would
take place within or adjacent to the Fort Loudoun Lake watershed. The current NWI maps
indicate that approximately 27.8 acres of wetland habitat occurs along the Little River corridor
(adjacent to the proposed project area), which could be used as compensatory mitigation in the
form of preservation, enhancement, restoration, or expansion of existing wetlands (i.e. creation).
Therefore, given the required permits and the protective measures that must be adhered to, the
proposed project and the anticipated development would not significantly contribute to
cumulative impacts to the loss of wetlands within the proposed project area.

5.2.5 Avoidance and Minimization of Wetland Impacts
Alternatives A, C, and D have been developed to have the least amount of impacts to not only

the natural environment, but also the physical environment such as surrounding cities and
neighborhoods, building structures, and community parks. Consequently, shifts in the proposed
alternative alignments to further minimize impacts to wetlands also consider the potential
impacts to the physical environments, and therefore, a particular alternative may be selected that
has the potential to impact a greater amount of wetland acres versus another alternative.
Alternatives A and C would impact approximately 1.0 and 0.9 wetland acres, respectively;
however, this was based on a worst-case scenario and may be less once final design plans have
been developed. At this time, it is difficult to predict potential impacts to wetlands if an
alignment shift is deemed necessary to accommodate issues such as road design safety standards
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and/or avoidance of historic building structures, neighborhoods, and/or community facilities.
However, it is likely that wetland impacts would be similar or fewer based on the lack of
existing wetland communities within the proposed project area. As the project design phase
progresses, additional avoidance and minimization measures would be evaluated to reduce the
projected impacts to wetlands, where possible. Any shifts to the alternative alignments would
also consider such measures. Measures would also be developed and considered to minimize

impacts to wetlands that are outside of the proposed project right-of-way.

5.2.6 _Wetland Mitigation
Mitigation is required for all wetland impacts which do not meet requirements for general

Aquatic Resource Alterations Permits (State of Tennessee), or for certain Nationwide Section
404 permits (USACE). The minimum replacement ratio for wetlands is 2:1, and may be higher
depending on hydrogeomorphic analyses or if optimum mitigation sites are unavailable. The
first option for any substantial replacement mitigation is on-site (near the project, and within the
watershed). The mitigation option most favored by regulatory agencies is that of restoration of a
former wetland. Enhancement of an existing but degraded wetland may also be an option, but
higher replacement ratios are generally required. Both the site selection and the mitigation,
when proposed, would be subject to the approval of regulatory agencies. In the event that no
acceptable mitigation site can be obtained locally, the regulatory agencies may allow mitigation

further away, or allow use of credits in a mitigation bank.

6.0 Floodplains

A survey of the proposed alternative corridors for floodplains, as required by the provisions of

Executive Order 11988, has identified transverse crossings of the 100-year floodplain associated
with tributaries of the Little River. Floodplains provide important ecological values that include
surface water and storm water storage, bank stabilization, filtration of sediment, shading for

stream channels, and food and shelter for wildlife.

6.1 Direct Impacts
The proposed alternatives would impact 100-year floodplains at various stream crossings

throughout the proposed corridors (Table 6.1 — Floodplain Acres Impacted per Alternative). The
amount of floodplain acres that may be impacted at the various floodplain crossings where
calculated by measuring the amount of floodplains that occur within the proposed Alternative A,
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C, and D corridors (Figure 4: Alternatives A, C, & D Floodplains). As presented in Table 6.1,
6.85 acres, 8.95 acres, and 8.1 acres of the 100-year floodplain could be impacted by the
proposed Alternative A, C, and D corridors, respectively. However, avoidance and minimization
measures are being evaluated and would be implemented during the design and construction of
the proposed project to reduce the direct impacts to the 100-year floodplain. Avoidance and
minimization measures include crossing the floodplain at or near a perpendicular angle, with an
appropriately sized bridge/culvert, and or placing a parallel highway alignment out of the

floodplain or as far away from the stream as possible.

Table 6.1 — Floodplain Acres Impacted per Alternative

Resource Name Class Designated ID per | Alternative Alternative C Alternative D
Alternative A (acres) (acres)
A C D (acres)
STR-1 STR NA | NA | 1L 0 0 0.9
STR-2 STR NA | NA | 2 0 0 1.4
Peppermint
Branch STR 6 6 5 0.75 1.2 0.5
Crooked Creek STR N/A | N/A 7 0 0 0
Unnamed trib. to
Little River STR N/A 8 6 0 0.7 0.3
Gravelly Creek STR 8 9 8 1.8 0 0
Flag Branch STR 9 10 N/A 4.3 7.05
Crooked
Creek/Flag STR N/A 0 0 5.0
Branch*
Total Floodplain Impacts 6.85 8.95 8.1

Note: * = Alternative D intersects the floodplains of Crooked Creek and Flag Branch where the floodplains of these streams converge

6.2 Indirect Impacts
The proposed alternatives include the addition of paved travel lanes that would increase the

amount of impervious surface area within the area of influence. This increase in impervious

surface area could indirectly impact floodplains and flood prone areas. The most notable effect
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would be the amount of storm water run-off and the increased velocity of the storm water run-
off. To minimize these indirect effects to floodplains and flood prone areas, the proposed
alternatives would be designed to control the increase and velocity of storm water run-off. The
design measures may include urban curb and gutters, minimization of storm water discharge
locations, storm water run-off directed into the median, grassed ditches, and no direct storm

water discharge into stream channels.

Additionally, the proposed project is likely to facilitate new development and/or accelerate the
existing development within the area that would also contribute to the increase in impervious
surface area. However, impacts from the induced development would be minimized by federal,
state, and local laws that have been established to control development within floodplain and

flood prone areas.

The proposed project would increase impervious surface area by the additional paved travel
lanes and by the expected development that would likely occur in the area. This could have
reasonable and foreseeable indirect effects on floodplains. However, the roadway design
measures and future development being subject to federal, state, and local floodplain regulations
that prohibit or limit development in floodplains would minimize the potential indirect effects.

6.3 Cumulative Impacts
The proposed project would likely contribute to the overall impacts to floodplains that have

occurred and are occurring within the area. The impacts would result from additional roadway

crossings and the increased development that is likely to occur. However, some of the projected
impacts would be off-set by the roadway design and by the federal, state, and local regulations
that limit development within floodplain areas.

7.0 Water Quality

Water quality can be impacted by various sources such as surrounding land uses, point and non-

point pollution sources, and the amount of impervious surfaces within an area. The impacts to
water quality from transportation projects are often associated the land disturbances from
construction activities and the addition of impervious surfaces. The land disturbing activities

can contribute to the discharge of excessive amounts of sediment into surface waters (i.e.,
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streams, wetlands, open waters); while the increase in impervious surfaces allows for the
discharge of increased amounts of pollutants (e.g., oils, chemicals, polluted storm water, etc.)

into the surface waters.

Currently, several factors are contributing to the degradation of water quality within the
proposed alternative corridors including grazing livestock, agriculture, and increasing
development. These activities and land uses have all contributed to increased amounts of
sediments, pollutants, and increases in surface water temperature. Section 303(d) of the Clean
Water Act mandates each State to identify waters within its boundaries that do not meet water
quality standards. There are currently three streams that occur within the proposed alternative
corridors that are on the Tennessee 2008 303(d) list (Table 7.1 — Listed 303(d) Streams within

Alternative Corridors).
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Table 7.1 — Listed 303(d) Streams within Alternative Corridors

Designated ID
per Alternative Support

Resource Class Designated Cause Source
A | C | D Use (Y/N)

Discharges from

Peppermint Loss of biological
STR 6 6 5 No ) ] o MS4 area. Pasture
Branch integrity due to siltation )
Grazing
Loss of biological Pasture Grazing/
Crooked ) _ o )
Creek STR INANA| 7 No integrity due to siltation | Unrestricted cattle
ree
and Escherichia coli access

Habitat loss due to
alteration in stream-sidel Pasture Grazing.
Flag Branch | gTR 9 | 10 | N/A No or littoral vegetative Discharges from
cover. Loss of biological MS4 area

integrity due to siltation.

7.1.1 Direct and Indirect Impacts
The potential direct and indirect impacts on water quality from the proposed alternatives include

water quality degradation from roadway-induced development. Construction of roads, buildings,
and parking lots reduces the ability of land to absorb and filter rainwater, resulting in a higher
potential for contaminated runoff to directly enter streams and other surface waters. New
residential and other development would also result in additional discharges from sewer
treatment facilities into surface water bodies. The contributing factors to water quality
degradation include sediment runoff from precipitation events during construction, and the
increased amounts of pollutants that could be introduced into the waters of the U.S. as a result of

the increased amount of impervious surfaces.
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7.1.2 Cumulative Impacts
The cumulative impacts on water quality resulting from the indirect effects of the proposed

alternatives, in combination with future land development and transportation projects, would
have the potential to cause the additional degradation of water quality. Storm water runoff from
new developments could contain oil, grease, pesticides, and other chemicals, which could be
carried to waterbodies. Poor water pollution abatement control measures during and after
construction of developments could increase erosion, sedimentation, and total suspended solids.
New residential and other development would also result in additional discharges from sewer
treatment facilities into water bodies. However, some of the projected impacts would be off-set
by the roadway design and by the federal, state, and local regulations that require erosion and
sediment control plans, the implementation of BMPs, and various water quality permits that

require water quality monitoring.

7.2 __Exceptional Tennessee Waters
Tennessee water quality standards require the incorporation of the antidegradation policy into

regulatory decisions (Chapter 1200-4-3-.06). The WPC has been delegated the responsibility of
identifying exceptional Tennessee Waters (previously known as Tier 2) and Outstanding
National Resource Waters (Tier 3). In exceptional waters, degradation cannot be authorized
unless (1) there is no reasonable alternative to the proposed activity that would render it non-
degrading and (2) the activity is in the economic or social interest of the public. In Outstanding
National Resource Waters, no new discharges, expansions of existing discharges, or mixing
zones will be permitted unless such activity will not result in measurable degradation of the

water quality.

The proposed project lies within the Fort Loudoun Lake watershed and is comprised of
approximately 911 stream miles, some of which are designated Exceptional Tennessee Waters.
One of these designated Exceptional Tennessee Waters includes the Little River, which is in
close proximity to the proposed project. The Little River has been designated as an Exceptional
Tennessee Water because a portion of the river flows through the Great Smoky Mountains
National Park and also supports federal and state threatened and endangered species that
includes the fine-rayed pigto€ysconaia cuneolysVirginia spiraea$piraea virginiang, snail
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darter Percina tanag, longhead darter Percina macrocepha)a and the ashy darter
(Etheostoma cinereum

The watershed (Fort Loudoun) that the Little River occurs in can be characterized by forested
slopes, high gradient, cool, clear streams, and rugged terrain. Some of the lower stream reaches
occur on limestone. In addition, some of the watershed’s streams flow through the Blue Ridge
Mountains, and have a distinct fauna, some containing brook trout, the only salmonid native to
Tennessee. The overall use support of the water quality conditions for waterbodies within the
watershed are characterized as follows: 1 percent Threatened, 12 percent Does Not Support
Designated Use, 12 percent Partially Support Desighated Use, 39 percent Fully Support
Designated Use, 35 percent were Not Assessed, and 39 percent Fully Supports Designated Use.

7.2.1 Direct and Indirect Impacts
The potential direct and indirect impacts to this Exceptional Tennessee Water, Little River, are

similar to the direct and indirect impacts the proposed project could have on the overall water
quality conditions. These impacts include water quality degradation from roadway-induced
development. Construction of roads, buildings, and parking lots reduces the ability of land to
absorb and filter rainwater, resulting in a higher potential for contaminated runoff to directly
enter the Little River and other surface waters. New residential and other development would
also result in additional discharges from sewer treatment facilities into surface water bodies. The
contributing factors to water quality degradation include sediment runoff from precipitation
events during construction, and the increased amounts of pollutants that could be introduced into
the waters of the U.S. as a result of the increased amount of impervious surfaces.

In addition, the factors identified as potential causes of water quality degradation can also have
negative impacts on the federal and state threatened and endangered species listed as occurring
within the Little River. Many of the listed threatened and endangered species require clean and
clear water to survive and have specific habitat requirements for spawning and reproduction.
Some of the required habitats include clean swept gravel shoals, gravel and bedrock substrate
with boulders, and various degrees of stream flow velocities. The listed water quality
degradation factors can suffocate the listed species, bury potential habitat and food from

sediment accumulation, alter stream flow velocities, and in some cases alter stream morphology.
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7.2.2 _Cumulative Impacts
The cumulative impacts on water quality resulting from the indirect effects of the proposed

alternatives, in combination with future land development and transportation projects, would
have the potential to cause additional degradation to the water quality and negatively impact the
listed threatened and endangered species. Storm water runoff from new developments could
contain oil, grease, pesticides, and other chemicals, which could be carried to waterbodies. Poor
water pollution abatement control measures during and after construction of developments could
increase erosion, sedimentation, and total suspended solids. New residential and other
development would also result in additional discharges from sewer treatment facilities into water
bodies. However, some of the proposed projected impacts would be off-set by the roadway
design and by the federal, state, and local regulations that require erosion and sediment control
plans, the implementation of BMPs, and various water quality permits that require water quality
monitoring.  Furthermore, the proposed project would be designed and constructed in
accordance with the Endangered Species Act (ESA) of 1973, as amended, 16 U.S.C. 1531 et
seq., which stategifat each Federal agency shall, in consultation with the Secretary (Secretary

of the Interior/Secretary of Commerce), insure that any action they authorize, fund, or carry out
is not likely to jeopardize the continued existence of a listed species resulting in the destruction
or adverse modification of designated critical habitat.”

8.0 Endangered and Threatened Species
Information from several sources, as well as prior experience with habitats in the area, was used

to prepare for field surveys to locate protected species or habitats. These sources included
database information provided by the TDEC, the United States Fish and Wildlife Service
(USFWS) and books and/or databases of cave records, and the 2001 Biological Assessment
prepared for the proposed project. A May 8, 2006 TDEC Division of Natural Heritage database
review identified five federally listed species known to occur within one-mile of the proposed
project. In addition, the TDEC Division of Natural Heritage database documented state rare
species, species of concern, and federally threatened and endangered species within a four-mile
radius of the proposed project (Appendix D). The threatened and endangered species that
potentially occur in Blount County are listed in Table 8.1 — Protected Species Potentially
Occurring in Blount County. The following paragraphs describe the preferred habitats and
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known distribution of the federal and state threatened and endangered species identified in the

one mile and four mile databases.

Ecology Report 63 Pellissippi Parkway Ext.
March 2009 Project ID Number 101423.00



Table 8.1 - Protected Species Potentially Occurring in Blount County

Scientific  |Regulatory Project Right-of-
Common Name Binomial Status Preferred Habitat Way
Fish Species

Snail Darter Percina tanasi Federal | Large free-flowing rivers with extensive areas of HabitatNot

Threatened clean-swept gravel shoals. Present

Pools of larger streams with bedrock rubble
Duskytail Darter Etheostoma | Federal | substrate. These pools are typically one to threeHabitatNot
percnurum |Endangeregfeet in depth and have gently flowing current pnd  Present
are for the most part silt-free.
Small to medium upland rivers, occurring locally
Ashv Darter Etheostoma State in areas of bedrock gravel substrate with HabitatNot
y cinereum | Threatened boulders, water willow, or other cover with Present
minimal silt deposits.
Upland creeks and small to medium sized rivers
, with good water quality, pools three feet or $o .

Percina State ' . : HabitatNot

Longhead Darter macrocephala Threatened deep, and gentle currents that provide silt free Present

bottoms composed of bedrock, boulder, and
gravel substrates.
Invertebrates
. A lotic, riffle-dwelling species that usually .

. : Fusconaia Federal . - : ; HabitatNot

Fine-rayed Pigtoe cuneolus | Endangered inhabits ford and shoal areas of rivers with Present

moderate gradient.
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Amphibians

Tennessee Cave
Salamander

Gyrinophilus
palleucus

State
Threatened

Streams in caves that contain amphipods a‘n
other aquatic organisms that can serve as a fo

source.

d

0O|-|abitatNot
Present

Mammals

Indiana Bat

Myotis sodalis

Federal

Endangered

Winter months this species hibernates in

limestone caves where temperatures average 3 —
6 ° C with relative humidities of 66 to 95 percent.

Summer monthsmales stay in the vicinity of tf

whereabouts not known

Females form maternity colonies that are
typically located under the loose bark or in
cavities of trees.

hibernacula with the location of their daytime

Summer Habitat
Present

Plants

Appalachian Bugbane

Actaea
rubifolia

State
Threatened

Rich soil on river bluffs, north-facing hillsides
and talus slopes, moist dolomite ledges in

ravines, as well as rocky shady woods below

limestone bluffs

\°44

HabitatNot
Present
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Snail Darter - Federally Threatened

The snail darterRercina tanasiis generally thought to have inhabited the main channel

of the upper Tennessee River and lower reaches of its major tributaries (Starnes and
Etnier 1980; Etnier and Starnes 1993). Mr. D.A. Etnier and Mr. R.A. Stiles discovered
this species in the lower Little Tennessee River in 1973 (Etnier 1976). The preferred
habitat of the snail darter as described by Starnes and Etnier (1980) consists of large free-
flowing rivers with extensive areas of clean-swept gravel shoals. The TDEC Division of
Natural Heritage has documented records of the snail darter in the Little River at Little
River Mile (LRM) 8.5 (1983), LRM 9.4 (2000), LRM 15.9 (2000), and LRM 17.3
(2000). These are all downstream from the tributaries that would be crossed by the
proposed alternatives.

Duskytail Darter — Federally Endangered

The preferred habitat of the duskytail dartEtheostoma percnurums pools of larger
streams with bedrock rubble substrate. These pools are typically one to three feet in
depth and have gently flowing current and are for the most part silt-free (Etnier and
Starnes 1993). Etnier and Starnes (1993) have documented occurrences of four
populations of the duskytail darter in the Littler River. These occurrences were
documented at the US-411 bridge downstream to just below the SR 33 bridge; the lower
several miles of Citico Creek in Monroe County, Tennessee, Copper Creek a tributary to
the Clinch River in Scott County, Virginia, and in the Cumberland River Drainage from
the Big South Fork near the mouth of Station Camp Creek in Scott County, Tennessee.
The TDEC Division of Natural Heritage has documented records of the duskytail darter
in the Little River at LRM 8.5 (1992), LRM 9.4 (2000), and LRM 17.3 (1992). These
records are all downstream from tributaries that would be crossed by the proposed

alternatives.

Fine-rayed Pigtoe — Federally Endangered

The fine-rayed pigtoe mussdtysconaia cuneol)ss described by Neves (1991:274) as
a “lotic, riffle-dwelling species that usually inhabits ford and shoal areas of rivers with
moderate gradient.” Hickman (1937) and Ortman (1925:330) collected this species in
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sandy substrates. It is believed that this species is restricted to the Tennessee River
drainage except for the Duck River (Bogan and Parmalee 1983). The fine-rayed pigtoe
mussel has been extirpated throughout most of its former range, with the last remaining
population in Tennessee occurring in the Clinch (Hancock County) and Powell (Hancock
and Claiborne Counties) Rivers (Parmalee and Bogan 1998). The TDEC Division of
Natural Heritage has documented occurrences of the fine-rayed pigtoe mussel in the
Little River at LRM 9.7 (1981) and Pistol Creek (1914) approximately 0.5 mile upstream
of its confluence with the Little River at LRM 8.1.

Ashy Darter — State Threatened

The ashy darterHtheostoma cinereuntypically inhabits small to medium upland rivers,
occurring locally in areas of bedrock gravel substrate with boulders, water willow, or
other cover with minimal silt deposits (Etnier and Starnes 1993). The depths in these
areas are generally 1.5 inches to 6.5 feet and have sluggish currents (Etnier and Starnes
1993). Distribution of the ashy darter in Tennessee drainage includes the Buffalo, Duck,
Emory, and Little Rivers (Starnes and Etnier 1980). Etnier and Starnes (1983) indicated
that the healthiest known population for this species is located in the Little River in
Blount County, Tennessee. One of the most productive collection locations is
downstream of the US 411 bridge (Etnier and Starnes 1993) at LRM 17.3. This site is
approximately 1.6 miles downstream of where the proposed project would cross a small,
unnamed tributary to the Little River. The TDEC Division of Natural Heritage database
has documented occurrences of the ashy darter from the Little River at LRM 13.3 (1970),
14.2 (1968), 17.3 (1976), and 17.6 (1970). These locations are all downstream from the
tributaries that would be crossed by the proposed alternatives.

Longhead Darter — State Threatened

The longhead dartePércina macrocepha)aprefers larger upland creeks and small to
medium sized rivers with good water quality, pools three feet or so deep, and gentle
currents that provide silt free bottoms composed of bedrock, boulder, and gravel
substrates (Clay 1975; Starnes and Etnier 1980; Etnier and Starnes 1993). Starnes and
Etnier (1993) indicate that in some years, this species is common in portions of the Little
River in Blount County, Tennessee. The TDEC Division of Natural Heritage database
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has documented occurrences of the longhead darter in the Little River at LRM 8.5 (1985),
14.2 (1993), and 16.0 (1974). These locations are all downstream of tributaries that
would be crossed by the proposed alternatives.

Indiana Bat — Federally Endangered

The Indiana batMyotis sodali} range includes the Midwest and the eastern United
States from the western edge of the Ozark Region in Oklahoma to southern Wisconsin,
east to Vermont, and as far south as northern Florida (USFWS 1991). The Indiana bat is
known to utilize two distinct habitat types through the course of a given year. During the
winter months this species hibernates in limestone caves where temperatures average 3 —
6 ° C with relative humidities of 66 to 95 percent (Barbour and Davis 1969). Hibernation
generally takes place from October to April, depending on climactic conditions (Harvey
and Pride 1986). After emerging from hibernation, the bats disperse. The males
apparently spend the summer months in the vicinity of the hibernacula with the location
of their daytime whereabouts not known (Hall 1962: LaVal et al. 1977). Females form
maternity colonies that are typically located under the loose bark or in cavities of trees
(Humphrey et al. 1977; Kennedy and Harvey 1980). These trees generally have a
diameter at breast height of six (6) inches or greater (USFWS, pers. comm.). Humphreys
et al. (1977) found that foraging habitat for this species was confined to air space 6 to 100
feet near foliage of riparian and floodplain trees. Cope et al. (1978) indicated that the

Indiana bat would not fly over open country or open water when flying to a foraging area.

Tennessee Cave Salamander — State Threatened

The Tennessee cave salamandgyrinophilus palleucusprefers streams in caves that
contain amphipods and other aquatic organisms that can serve as a food source.
Individuals may be found in rimstone pools, stream runs and pools, and pools isolated by
receding water. Typically, the water tends to be clear and free of sediment and substrate
includes rock, gravel, sand and mud (Godwin 1995). Sinkholes are an important habitat
component, allowing detritus inflow (Caldwell and Copeland 1992). This species
occasionally occurs in surface environments, but is most likely that these individuals

have been washed out of caves (Bury et al. 1980). The range of the Tennessee cave
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salamander includes central and south-central Tennessee, northern Alabama, and
northwestern Georgia (Frost 2002, Beachy 2005). The largest population of this species
known to occur in Tennessee is Cave Cove Cave (Caldwell and Copeland 1992). The
TDEC Division of Natural Heritage has records of this species occurring approximately
four miles from the proposed alternatives.

Appalachian Bugbane — State Threatened
The Appalachian bugbanddtaea rubifolig is typically found at or near the base of

north-facing slopes on talus and rocky soils derived from dolomite (Ramsey 1993d).

Occupied sites are typically cool, moist and occur within mixed mesophytic forests

between 885 to 1,574 feet in elevation (Ramsey 1993d, Gleason and Cronquist 1991,
Keener 1977). Occupied habitat in Tennessee includes rich soil on river bluffs, north-
facing hillsides and talus slopes, moist dolomite ledges in ravines, as well as rocky shady
woods below limestone bluffs (Pyne 1994, Tennessee Ecological Services Division 1992,
Tennessee Valley Authority Regional Heritage Program 1992, Chester 1975, Small
1933). The TDEC Division of Natural Heritage has records of this species occurring

approximately four miles from the proposed alternatives.

8.1 Summary of Habitat Findings
Prior to the 2008 field surveys, field surveys were conducted in 1997 and 2001 to prepare

a Biological Assessment for the ashy darter, longhead darter, snail darter, duskytail
darter, fine-rayed pigtoe, and Indiana bat. In the 2001 Biological Assessment (Appendix
E), stream conditions were reported as small trickles to moderately sized flows with
substrate consisting of mainly sand, gravel, and mud. Many of these streams lacked a
sufficient riparian buffer, as they are located in open fields. Livestock were using these
open fields for grazing and frequently crossing the stream channels. In addition, the area
has limited foraging for the Indiana bat as most of the area is comprised of open fields or
is residential with few stream corridors with large intact riparian buffers. No
hibernaculum (winter habitat) was known to exist within five miles of the proposed
project (Harvey and Pride 1986; Harvey 1992). However, summer habitat for the Indiana
bat does exist within proposed project corridor.
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Many of the same stream conditions reported in the 2001 Biological Assessment where
observed during the 2008 field surveys. A number of the streams were dry, including
Peppermint Branch, or had low flows at the time of the field surveys. It was noted that
the historic and current land uses of the area have continued to have a significant impact
on the area streams. The observed impacts included channel straightening, elimination of
the riparian buffer, increase of silt and sediment, and the increase of pollutants from point
and non-point sources. The impact on streams from grazing livestock was also noted and
was most evident from the trampled stream banks. Therefore, based on the current
stream conditions and no known records for the ashy darter, longhead darter, snail darter,
duskytail darter, and fine-rayed pigtoe, no potentially suitable habitat for these species
exist within the proposed project corridor. Furthermore, no potentially suitable
hibernacula for the Indiana bat were observed during the 2008 field surveys. However,
there remains the potential for summer habitat of the Indiana bat to occur within the

proposed project.

In addition, a search for potentially suitable habitat for the Tennessee cave salamander
was conducted during the 2008 field surveys. No cave habitat was identified during this
survey. Furthermore, streams crossed by the proposed project are heavily silted and
degraded and would not provide suitable habitat for species that may be flushed from
their upstream cave habitat. Therefore, there is no potentially suitable habitat for the

Tennessee cave salamander within the proposed alternative corridors.

A search for potentially suitable habitat for the Appalachian bugbane was also conducted
during the 2008 field surveys. The majority of the proposed alternative corridors have
been disturbed at one time or another and is currently agricultural fields, disturbed forest
land, or developed. Therefore, the specific habitat requirements, the sensitivity of this
species, and the current land uses within proposed alternative corridors has long since

eliminated potentially suitable habitat for the Appalachian bugbane.
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8.2 Direct and Indirect Impacts
No protected species records were shown within the likely direct impact zone of the

project. Species records listed within a one mile radius are the duskytail darter, longhead
darter, snail darter, and fine-rayed pigtoe mussel. No Indiana bat hibernaculum is known
to occur within the proposed project corridor. All known Indiana bat hibernacula is five
miles or further from the proposed project corridor, which are Bull Cave (9.2 miles),
Kelly Ridge Cave (8.25 miles), and White Oak Blowhole Cave (11.5 miles). In addition,
the Appalachian bugbane and Tennessee cave salamander were listed as potentially
occurring within four miles of the proposed project corridor. However, no habitat or
individual species were observed within the proposed project corridor; therefore, the
proposed project would have “no effect” on the Tennessee cave salamander or the

Appalachian bugbane.

Record reviews and background research was conducted for the 1997, 2001, and 2008
field surveys and for the completion of the 2001 Biological Assessment. The reviews
and background research included TDEC and USFWS databases and contacting Dr.
David Etnier, Mr. Steven Ahlstedt, USGS, and Dr. Lee Barclay, Field Supervisor
USFWS (Appendix D). The TDEC and USFWS databases did not have any documented
occurrences of any of the listed species in the streams and tributaries that would be
crossed by the proposed project. Furthermore, Dr. David Etnier stated that he had
collected the snail darter and duskytail darter from the Littler River, but not from any of
the streams and tributaries, including Peppermint Branch, Gravelly Creek, and Flag
Branch, that would be crossed by the proposed project. He further stated that the snail
darter and duskytail darter would not likely be present in the smaller tributaries and
streams as they prefer larger stream habitats. Mr. Ahlstedt stated that he is aware of the
fine-rayed pigtoe being collected in the Little River, but is not aware of any collections
from the tributaries that may be crossed by the proposed project. Mr. Ahlstedt also stated
that the fine-rayed pigtoe prefers larger streams and would not likely be present in the
smaller tributaries and streams crossed by the proposed project. In a letter dated January
12, 2000 (Appendix D), Dr. Barclay indicated that the Indiana bat is known to occur in

the vicinity of the proposed project. He further stated that the Indiana bat uses trees with
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loose bark and greater than six inches in diameter at breast height for maternity and roost
sites. However, Dr. Barclay stated that if tree removal is done outside of the summer
roosting time (October 15 to March 31) that the proposed project is not likely to

adversely affect the Indiana bat.

The primary impact that the proposed project could have on the listed protected aquatic
species is the potential to increase silt and sediment within the crossed stream channels.
This introduction of silt and sediment to the Little River tributaries could migrate to the
main channel of the Little River where there are known occurrences of the listed
protected aquatic species. The primary impact that the proposed project could have on
the Indiana bat is the removal of trees that potentially provide summer roosting habitat.
However, the 2001 Biological Assessment concluded that if stringent BMPs, including
erosion and siltation control measures, are implemented and tree removal is done
between October 15 and March 31 that the proposed project is “not likely to adversely
affect” the ashy darter, longhead darter, snail darter, duskytail darter, fine-rayed pigtoe
mussel, and the Indiana bat. The USFWS concurred with the Biological Assessment for
the determination of effects call for the Indiana bat in a letter dated February 5, 2002.
The USFWS concurred with Biological Assessment for the determination of effects call
for the duskytail darter, snail darter, and fine-rayed pigtoe mussel in a letter dated April

16, 2002. These concurrence letters are included in Appendix F.
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8.3 Cumulative Impacts
Prior to the Endangered Species Act (ESA) of 1973, there was no legislation that gave

federal protection to plant and animal species that were endanger of becoming extinct.
Without this legislation, many plant and animal species with specific habitat requirements
and/or are sensitive to various forms of disturbance became extinct or were significantly
reduced in number. A major contributor to plant and animal extinction is due to loss of
habitat, which is typically attributed to conversion of land use from its native state. Such
land use conversions have taken place in this region of Tennessee with agriculture being
the major land use type. However, current trends indicate a conversion of land use from
agriculture to residential, commercial, and/or industrial as the region experiences an

increase in population.

The proposed project is expected to facilitate development and would likely contribute to
this trend of land use conversion. However, it is unlikely that the proposed project would
have any cumulative effects on federal and state protected species. The proposed
alternative corridors and area of influence is primarily agricultural and does not represent
suitable habitat for any of the listed federal and state protected species. Furthermore,
field surveys resulted in a finding of “no effect” for the Tennessee cave salamander and
the Appalachian bugbane and the 2001 Biological Assessment resulted in a “not likely to
adversely affect” determination call for the ashy darter, longhead darter, snail darter,
duskytail darter, fine-rayed pigtoe, and Indiana bat. The determination of effects calls
were based on lack of potentially suitable habitat, absence of individual federal or state
protected species, and information provided by Dr. David Etnier, Mr. Steven Ahlstedt,
USGS, and Dr. Lee Barclay, Field Supervisor USFWS. In addition, the federal, state,
and local regulations would prevent any effects to federal and state protected species that
could potentially result from the proposed project or development facilitated by the
proposed project. Therefore, the proposed project would have no cumulative effects to

federal or state protected species.
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8.4 Conclusions
At this time, no state or federally listed protected species are known to be affected by the

proposed project, other than potential sedimentation impacts tluskgtail darter, snail
darter, and fine-rayed pigtoe mussel, which occur approximately one mile downstream of
likely project construction, and potential habitat reduction forltistgana bat. Impacts
for these species have been coordinated with the appropriate agencies, and all

requirements would be complied with.

Information received from the TDEC is periodically reviewed and updated. If any
protected species or their habitats are identified as project development continues, they
would be addressed in accordance with applicable laws and regulations.

9.0 _Sinkholes
Prior to the September and October 2008 field surveys, a review of the appropriate USGS

topography maps was preformed to help determine potential sinkhole locations. In
addition, a Preliminary Geologic Report was prepared by the TDOT Geotechnical
Engineering Section (Appendix G), which provides geologic site conditions and gives
recommendations that should be considered prior to construction of the proposed project.
Based on the review of USGS topography maps, the findings of the Preliminary Geologic
Report, and the 2008 field surveys, several sinkhole locations were identified within the
proposed Alternative A, C, and D corridors (Figures 5A-5C — Sinkholes). During the
2008 field surveys, the sinkhole locations within the proposed Alternative A, C, and D
corridors were investigated to determine if they were associated with watercourses (i.e.,
streams) and if they provided habitat for listed threatened and endangered species. None
of the sinkholes were associated with watercourses or provided habitat for listed
threatened and endangered species. The only field evidence that indicates a potential
sinkhole location was the observance of depressed ground. No openings (indicating a
potential cave) or flooding was observed during the September and October 2008 field
surveys; however, flooding was noted at several of the sinkhole locations during the field
surveys conducted to prepare the Preliminary Geologic Report.
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9.1 Direct and Indirect Impacts
The proposed Alternative A, C, and D corridors traverse several sinkhole locations that

are associated with “karst” topography, which is a term that refers to landforms and
geologic features that have resulted from the dissolving of the carbonated bedrock
underground, leaving large voids or open spaces beneath the ground surface. Therefore,
the direct and indirect impacts to the sinkhole locations would be associated with the
potential collapse of the ground surface where voids and/or open spaces are present. The
potential collapse would likely result from vibrations associated with the construction of
the proposed project and the increase of land development activity that would likely
occur upon completion of the proposed project. In addition, sinkholes are often
associated with underground streams and the introduction of pollutants to these
underground streams could result from the proposed project and the associated land
development.

The Preliminary Geologic Report did not report the observance of unstable ground that
would pose a potential collapse of an encountered sinkhole from construction activities.
However, as per the recommendation of the Preliminary Geologic Report, a subsurface
program with auger drilling would likely be conducted prior to the construction of the

proposed project to reduce/avoid potential impacts at the sinkhole locations.

9.2 Cumulative Impacts

The cumulative impacts on sinkholes resulting from the direct and indirect impacts of the
proposed alternatives, in combination with future land development and transportation
projects, would have the potential to cause impacts to sinkholes within the surrounding
areas. Given the numerous sinkhole locations within the area, it is likely that sinkholes
would be encountered by future road and land construction activities facilitated by the
proposed project. The potential impacts could be related to the collapse of a sinkhole
and/or introduction of pollutants to the associated underground streams. Additionally,
sinkholes outside of the proposed alternative corridors, that were not investigated, may
provide habitat for threatened and endangered species. Therefore, disturbances to these
sinkholes from transportation projects and land development activity could impact habitat
for the listed threatened and endangered species that utilize these environments.
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To reduce/avoid potential impacts to sinkholes from future TDOT transportation projects,
a field survey would be conducted on the proposed corridors and the results of those
surveys would be documented in the associated reports. A subsurface program with
auger drilling would also likely be conducted prior to the construction of the proposed
project. The oversight of TDEC on land development activities would also help

reduce/avoid impacts to sinkholes.

10.0 Required Permits

10.1 Stream and Miscellaneous Water Quality Permits
Alterations to streams or other aquatic sites designated as waters of the State or waters of

the United States require either individual or general Aquatic Resource Alteration
Permits (ARAP) from the State of Tennessee, individual or Nationwide 404 USACE
permits and, where applicable, a Tennessee Valley Authority (TVA) 26a permit or letter
of no objection. Construction projects disturbing one or more acres of land require storm
water control permits issued by the State of Tennessee pursuant to the National Pollutant
Discharge Elimination System. For any project that affects water flowing into an open
sinkhole or cave, or for any impact that may affect the ground water via a sinkhole, a
Class V Injection Well permit may be required. This process involves obtaining a permit
before the project is let if open sinkholes are known to exist. If other sinkholes are
encountered after construction has begun, the appropriate TDOT offices would be
notified and the appropriate steps taken to comply with laws, regulations, and permits.
These or any other permit requirements identified in the project development process
would be complied with (TVA permit).

10.2  Wetland Permits
All wetland impacts require confirmation by, and coordination with, permitting agencies.

All require either general or individual ARAP permits from the State of Tennessee.
Almost all require either Nationwide or Individual permits from the USACE pursuant to
Section 404 of the Clean Water Act. Other agencies such as the USFWS and the

Environmental Protection Agency may be involved in the permitting process.
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Wetland impacts which are subject to either State or Federal jurisdiction, and which do
not meet criteria for either general or Nationwide permits require individual permits;
these typically require compensatory mitigation for impacts. In genms@hted
wetlands with less than 0.25 acre impacts may come under the guidelines of a general
permit issued by the State of Tennessee; no mitigation is required. This permit cannot be
used, however, for a cumulative series of small impacts. Some wetland impacts of less

than 0.5 acres qualify for USACE nationwide permits.

TDOT would carry out further coordination with the regulatory agencies before preparing
mitigation plans and submitting permit applications. Permit requirements and mitigation
plans would be based on these discussions.

11.0 Summary of Findings

The proposed project is currently evaluating three alternatives that include two new
location corridors (Alternatives A and C) and one alternative (Alternative D) that would
primarily be an upgrade to existing roadway networks with some new location areas.
Therefore, field surveys were conducted on all three proposed alternatives to determine
the impacts that could occur to terrestrial and aquatic ecology, migratory birds and their
habitat, floodplains, water quality, federal and state endangered and threatened species
and their habitat, and sinkholes. A breakdown of impacts can be found in Table 11.1 -
Summary of Proposed Impact Findings per Alternative.

Alternatives A and C would have the most substantial impacts to the terrestrial
communities as they would traverse through undeveloped agricultural fields, pastureland,

and forested communities. Impact breakdowns are included on the Table 11.1:
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Table 11.1 — Summary of Proposed Impact Findings per Alternative
Forested land 37 acres 33 acres 20 acres
Agricultural fields/ 132 acres 145 acres 79 acres
pastureland
. Comf.“efc'a.' and 3 acres 9 acres 21 acres
industrial businesses
Wetlands 1 acre 0.9 acre 0 acres
Perennial streams 1,760 linear feet 1,528 linear feet 506 linear feet
Intermittent streams 1,458 linear feet 1,074 linear feet 377 linear feet
Wet weather 841 linear feet 415 linear feet 1,424 linear feet
conveyances
Open waterbodies 0.4 acre 0.4 acres 0.1 acre
(ponds)
100-year Floodplains 6.85 acres 8.95 acres 8.1 acres

Alternative A may impact approximately 37 acres of forested land, 132 acres of

agricultural fields/pastureland, and 3 acres of commercial and industrial businesses
(Table 4.1). Alternative C may impact approximately 33 acres of forested land, 145 acres
of agricultural/pastureland, and 9 acres of commercial and industrial businesses.
Alternative D may impact approximately 20 acres of forested land, 79 acres of

agricultural/pastureland, and 21 acres of commercial and industrial businesses. The
potential impact to migratory bird species and their habitat would be minimal as potential

foraging and nesting opportunities are limited due to past and current land uses of the
area.

The aquatic environments that include wetlands and non-wetland waters of the U.S.
would also experience significant impacts from Alternatives A and C. These impacts are
likely to occur in the form of filling of wetlands, culvert placement and extension within
stream channels, channel relocation and straightening, and increased levels of silt and
sediment. The total wetland acres that may be impacted by Alternatives A and C are 1.0
acre and 0.9 acre, respectively. No wetlands occur within the Alternative D corridor.
Non-wetland waters of the U.S. that may be impacted by the proposed alternative
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corridors are as follows: Impacts created by the Alternative A corridor include
approximately 3,218 linear feet of perennial and intermittent stream channel, 841 linear feet
of wet weather conveyance channel, and 0.4 acre of open waterbodies (i.e. pond). Impacts
created by the Alternative C corridor are approximately 2,602 linear feet of perennial and
intermittent stream channel, 415 linear feet of wet conveyance channel, and 0.4 acre of
open waterbodies. Impacts created by the Alternative D corridor are approximately 883
linear feet of perennial and intermittent stream channel, 1,424 linear feet of wet conveyance

channel, and 0.1 acre of open waterbodies.

Impacts to floodplains may occur at locations where the proposed alternatives traverse the
100-year floodplain. The potential impact to the 100-year floodplain (Table 6.1) may result
in approximately 6.85 acres, 8.95 acres, and 8.1 acres of floodplain impacts from the
proposed Alternative A, C, and D corridors, respectively. However, avoidance and
minimization measures are being evaluated and would be implemented during the design
and construction of the proposed project to reduce the direct impacts to the 100-year
floodplain. In addition, federal, state, and local regulations would minimize and prevent
substantial impacts to floodplains.

Water quality may also be impacted as a result of the proposed alternatives. The
construction of roads, buildings, and parking lots reduces the ability of land to absorb and
filter rainwater, resulting in a higher potential for contaminated runoff to directly enter
streams and other surface waters. New residential and other developments would also
result in additional discharges from sewer treatment facilities into surface water bodies.
The contributing factors to water quality degradation include sediment runoff from
precipitation events during construction, and the increased amounts of pollutants that
could be introduced into the waters of the U.S. as a result of the increased amount of
impervious surfaces. However, some of the projected impacts would be off-set by the
roadway design and by the federal, state, and local regulations that require erosion and
sediment control plans, the implementation of BMPs, and various water quality permits

that require water quality monitoring.

Field surveys and record reviews were also conducted for federal and state threatened and

endangered species that include the duskytail darter, longhead darter, snail darter, fine-
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rayed pigtoe mussel, Indiana bat, Tennessee cave salamander, and the Appalachian
bugbane. A determination call of “not likely to adversely affect” was concluded for the
duskytail darter, longhead darter, snail darter, fine-rayed pigtoe mussel, and Indiana bat.
A “no effect” determination was concluded for the Tennessee cave salamander and
Appalachian bugbane. These determinations were based on field surveys, background
research, and information received from experts on the subject matter and federal and

state agencies.

Numerous sinkholes were also identified within the proposed alternative corridors. The
September and October 2008 field surveys did not identify any watercourses or
threatened and endangered species habitat associated with the sinkhole locations. In
addition, the Preliminary Geologic Report did not observe any unstable ground
throughout the proposed alternative corridors. However, it is recommended that a
subsurface program with auger drilling be conducted prior to the construction of the
proposed project to evaluate the potential collapse of an encountered sinkhole.

Finally, several permits may be required for the anticipated impacts to jurisdictional
waters of the U.S. that include individual or general Aquatic Resource Alteration Permits
(ARAP) from the State of Tennessee; individual or Nationwide 404 USACE permits;
and, where applicable, a Tennessee Valley Authority (TVA) 26a permit or letter of no
objection. The necessary permits would be obtained once the exact impacts to

jurisdictional waters of the U.S. can be determined.
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Figure 1
Figures 2A — 2H
Figures 3A — 3G

Figure 4
Figures 5A — 5C
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