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EXECUTIVE SUMMARY

Preface:

Cascade Falls, LL.C is proposing a residential development in between Ball Road and Ball Camp
Pike in Knox County, TN adjacent to Lobetti Road. For this report, this development will be
referred to as “Cascade Falls”. The purpose of this study is to determine and evaluate the
potential impacts of the proposed development on the adjacent transportation system. The
study includes a review of the operating characteristics of the transportation system that will
provide access to the proposed site. Recommendations and mitigation measures will be

analyzed and offered if traffic operations are estimated to be below traffic engineering standards.

Study Results:
The findings of this study include the following:

o At full build-out, the proposed 187 lot residential development (66 townhouses
and 121 single family residential lots) is expected to generate approximately 1,701
new trips on an average weekday. Approximately 133 of these new trips will
occur during the AM peak hour and 168 trips will occur in the PM peak hour at
full build-out.

. This development is being proposed to be constructed in 2 phases. The
intersections studied for this development are anticipated to operate adequately in
the future conditions for vehicular traffic for Phase 1 up to the year 2019. Phase
2 of the development is proposed to occur after the new Schaad Road Extension
is completed in west Knox County. Based on the study’s assumptions, the
proposed future intersection of Lobetti Road at the new Schaad Road Extension

could experience unacceptable levels of delay in the year 2022.

Recommendations:

The following recommendations are offered based on the study analyses:

o The development should widen Lobetti Road from the proposed new north Road
“A” on Lobetti Road to the existing intersection with Ball Road.

° The development should widen Lobetti Road in between the residential
development footprint and the extents of the Schaad Road Extension project that
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will be constructed by Knox County. To the north of the Schaad Road Extension,
the development should widen Lobetti Road for an additional 42.2 feet in
between the Schaad Road Extension and the proposed Road “A” intersection.
This road widening “gap” in between the two projects should be coordinated
between Knox County and the developer. To the south of the Schaad Road
Extension construction, it is recommended that the development provide a full
width of 20 feet on Lobetti Road within the entire footprint of the proposed
Road “C” intersection at Lobetti Road. Lobetti Road should be designed and
constructed to transition 100 feet to the south of the intersection down to the
existing pavement width. This widening in between the two projects should be
coordinated between Knox County and the developer.

. The development should provide sidewalks internally and also tie into the
proposed sidewalk system constructed by the Schaad Road Extension. It is
recommended that the development include external sidewalks on the western
side of the improved Lobetti Road. These sidewalks should tie the internal
residential development sidewalks with the sidewalks that are being constructed
tfor the Schaad Road Extension. For Lobetti Road to the north of the Schaad
Road Extension, approximately 325 feet of sidewalk will need to be constructed
on the west side of Lobetti Road to tie the two projects together. For Lobetti
Road to the south of the Schaad Road Extension, approximately 375 feet of
sidewalk will need to be constructed on the west side of Lobetti Road to tie the

two projects together.

. It is the recommendation of this report that Phase 2 of the development begin
only once the Schaad Road Extension is completed, traffic has stabilized, and an
additional traffic impact study be completed. Due to the highly speculative nature
of the impact of the Schaad Road Extension in the area with respect to traffic
volumes; it is recommended that this development be re-examined to determine
the future development approach for Phase 2. In the future conditions, more
practical assumptions and observable traffic patterns will allow for definitive

recommendations to incorporate Phase 2 into the adjacent road system.
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To summarize the phasing of the proposed residential development:

o Phase 1:

> 06 townhouses will be constructed on the northern portion of the
property (to the north of the Schaad Road Extension)

> A new road, Road “A”, will be constructed to tie into Lobetti Road and
will be to the south of the existing intersection at Ball Road

> Lobetti Road will be widened by the developer northwards approximately
400 feet from the new roadway entrance (Road “A”) to the existing
intersection with Ball Road (widened from 14 to 20 feet)

> Phase 1 assumed to be completed and occupied by 2019

o Phase 2:

> 121 single family residential home sites on the southern portion of the
property will be constructed after the Schaad Road Extension is
completed

> A new road, Road “C”, will tie into Lobetti Road south of the Schaad
Road Extension and will be constructed for the southern portion of the
development

> Road “C” will also intersect the Schaad Road Extension on the northwest
side of Phase 2. The extension will not include a median opening and
thus will only allow for right turns in and right turns out for the south side
(Phase 2) of the development.

> Phase 2 assumed to be completed by 2022
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DESCRIPTION OF EXISTING CONDITIONS

m STUDY AREA:

The proposed location of this new residential complex is shown on a map in Figure 1.
The development is to be located adjacent to Lobetti Road in west Knox County, TN. The site
is located in between Ball Camp Pike and Ball Road and to the western side of Lobetti Road.
The proposed new development is to be comprised of several internal paved roadways and will
contain 66 single family residential attached lots (townhouses) and 121 single family residential
home lots on nearly 38 acres. The development will be bisected by the future Schaad Road
Extension. The townhouses will be constructed on the north side of the future Schaad Road
Extension and the single family lots will be constructed on the south side. In order to analyze
the transportation impacts associated with the proposed development, the following existing and
proposed roadways and intersections where reviewed where the greatest impact is expected:
o Ball Road
Lobetti Road
Ball Camp Pike
Future Schaad Road Extension
Existing Ball Road at Lobetti Road intersection
Existing Ball Camp Pike at Lobetti Road intersection
Future Subdivision Road Entrances at Lobetti Road

O O OO0 O o

Future Schaad Road Extension intersections

In the adjacent vicinity of this property, there are several residential areas and
unused/agricultural properties. Some of the adjacent residential areas are within existing
subdivisions and others exist as single residential properties. The proposed development site
currently consists of undeveloped wood areas, meadow, and scrubland. Some existing
residential structures are present on the south portion of the property bordering Lobetti Road.
A few of these residential structures are currently abandoned. A CSX railroad line is adjacent to
the property and bounds it on the south side. The development property is bound by Lobetti
Road to the east, single family residences off of Ball Road to the north, and unused property to
the west. The Schaad Road Extension will bisect the proposed residential subdivision in the
near future. A large portion of the property directly across Lobetti Road on the eastern side is a

working farm and is currently listed as for sale.
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m EXISTING ROADWAYS:

Table 1 shows the characteristics of the key existing roadways included in the study:

TABLE 1
STUDY CORRIDOR CHARACTERISTICS

ROAD PEDESTRIAN BICYCLE
CLASSIFICATION ' LANES WIDTH? TRANSIT? FACILITIES FACILITIES
2 No sidewalks along No bike lanes
Ball Road Major Collector 40 mph undivided 22 feet None Ball Road at Lobetti Road

Less than 2 No sidewalks No bike lanes

Lobetti Road Local Street 20 mph undivided 14 feet None along roadway
2 No sidewalks along No bike lanes

Ball Camp Pike Minor Arterial 40 mph undivided 21 feet None Ball Camp Pike at
Lobetti Road

! Major Road Plan - May 2011 by Knoxville/ Knox County Metropolitan Planning Commission
2 Edge of curb to edge of curb or edge of pavements near project site

* According to Knoxville Area Transit System Map

Ball Road traverses in a general northeast-southwest direction and runs parallel to Oak Ridge
Highway on its northeast side and Ball Camp Pike to the southwest. The total length of Ball
Road is nearly 2.75 miles. Ball Road adjacent to the Lobetti Road intersection consists of 2— 10
foot vehicular lanes with roughly one foot (or less) paved shoulders outside the white edge line.
At the intersection of Lobetti Road, the edge of the roadway is composed of relatively gentle
sloping roadway grassed ditches. Ball Road in the study area has a few vertical curves in its
roadway alighment and has a fairly straight horizontal alignment. Roadway lighting is not

present on Ball Road near the intersection with Lobetti Road.

Lobetti Road intersects Ball Road to the north of the project site at a 4-legged intersection.
The Lobetti Road approaches are stop-controlled and the Ball Road approaches operate freely.
Lobetti Road intersects Ball Camp Pike to the south of the project site at a 3-legged intersection.
At this intersection, the Lobetti Road approach is stop-controlled and the Ball Camp Pike
approaches operate freely. Lobetti Road traverses in a general northwest-southeast direction and
the total length is just at 2,600 feet. Lobetti Road is an extremely narrow roadway with less than
2 full lanes for opposing traffic in between Ball Road and Ball Camp Pike. The pavement width
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varies from 13.5 feet to 14 feet for the majority of the length of the road. The edge of the paved
roadway is composed of grass and wheel rutting can be observed along the road due to traffic
maneuvering off of the pavement to pass oncoming vehicles. Lobetti Road has a straight
horizontal alignment; however, it does have an extreme vertical curve midway in its length which
presents nearly zero sight distance. Lobetti Road is posted with signage at the beginning of each
end indicating “Narrow Road / 20 MPH”. Roadway lighting is not present on Lobetti Road.

A CSX Railroad line crosses
Lobetti Road on its southern end
near the intersection at Ball Camp
Pike. This CSX Railroad line is
named the KD Subdivision line
and is part of the Appalachian
Division. The KD Subdivision
line runs from Corbin, KY to
Etowah, TN for a total of 161.4
miles. The northbound approach
on Lobetti Road at the railroad

o ) ) ) View of CSX Railroad Crossing on Lobetti Road
crossing is posted with a Yield Sign (Looking North)

(R1-2) and the southbound
approach at the crossing is posted with a Stop Sign (R1-1). The southbound approach at the

crossing is posted with a Stop Sign due to the limited sight distance available looking to the west.
The railroad crossing has Railroad Grade Crossing (crossbuck) signs (R15-1) on both
approaches but does not have railroad crossing signals or crossing gates. A Railroad Grade
Crossing Advance Warning (W10-1) sign is posted for the southbound approach to the railroad
line but not for the northbound approach due to the short distance from the tracks to the
intersection of Lobetti Road at Ball Camp Pike. Grade Crossing and Intersection Advance
Warning signs (W10-3) are posted on Ball Camp Pike indicating a railroad crossing will be

encountered for turning vehicles onto Lobetti Road.

Ball Camp Pike traverses in a general northwest-southeast direction in between Middlebrook
Pike and the first completed phase of the Schaad Road Extension. Ball Camp Pike somewhat
parallels Ball Road in this area. The total length of Ball Camp Pike is just over 5 miles in
between Middlebrook Pike and the Schaad Road Extension. Ball Camp Pike adjacent to the
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intersection of Lobetti Road consists of 2 — 10 foot vehicular lanes with roughly one-half foot
(or less) paved shoulders outside the white edge line. Ball Camp Pike in the study area has a
fairly level vertical roadway alignment and has a straight horizontal alignment. Ball Camp Pike
has fairly sharp roadside ditch drops at the intersection with Lobetti Road. Roadway lighting is
not present on Ball Camp Pike at the intersection with Lobetti Road.

Schaad Road Extension is a roadway project in west Knox County that is being constructed in
3 phases (see Appendix A for a map showing the 3 phases). As of this traffic study date, only
the first phase of the extension has been constructed and opened. This completed roadway
section is located to the east of the proposed site and traverses in between Oak Ridge Highway
to just west of Amherst Elementary School. The second phase is anticipated to start in mid-
2018 and will construct the western side of the roadway extension in between Middlebrook Pike
and Ball Road. The third phase will connect the first two phases and this section will be
constructed in the general area of the proposed Cascade Falls development. According to the
Knox County Chief Engineer, the third phase will also be bid and constructed with the second
phase. Construction for both phases is expected to take several years and is contingent on
permitting and other factors. The Schaad Road Extension will traverse in a general northeast-
southwest direction and will provide an important and upgraded road link in west Knox County.
The road extension is being developed with 4 lanes. The road will have concrete curb and
gutter with sidewalks and a grassed median that allows for exclusive left turn lanes at major
intersections. Itis expected that the third phase of the Schaad Road Extension will be posted at
a speed limit of 45 mph as it is currently for the first phase.

Figure 2 shows the lane configurations of the study area roadways and intersections and also
shows the study intersection locations. The pages following Figure 2 give an overview of the site

study area with photographs.
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PHOTO EXHIBITS
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View of Lobetti Road at Ball Road (Looking North) |

View of Ball Road at Lobetti Road (Looking East) |
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View of Lobetti Road at Ball Camp Pike (Looking South) |

View of Ball Camp Pike at Lobetti Road (Looking East) |
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View of Site at Lobetti Road (Looking South) |

View of Lobetti Road (Looking South) |
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m EXISTING TRANSPORTATION VOLUMES PER MODE:

o Existing vehicular roadway traffic:
g Average Daily Traffic (ADT) on Ball Road east of the project site was
reported by the Tennessee Department of Transportation (TDOT) at
5,753 vehicles per day in 2015.
= Average Daily Traffic (ADT) on Ball Camp Pike east of the project site
was reported by Knoxville Regional Transportation Planning
Organization (KRTPO) at 6,530 vehicles per day in 2015. Historical
traffic count data can be viewed in Appendix B for both count stations.
o Existing bicycle and pedestrian volumes: The average daily pedestrian and bicycle
traffic along the study corridor is not known. However, during the manual traffic
counts (discussed in Existing Traffic Conditions) a couple of bicycle riders were
observed on Ball Camp Pike and on Ball Road.

. LAND USE/ZONING:

The development site recently has been requested and approved to be re-zoned from
Planned Commercial (PC) to Planned Residential (PR) for the northern portion of the property.
The southern portion of the property was zoned to Planned Residential back in 2008 as part of
another unrelated proposed and uncompleted project. The property currently lies within the
Knox County Planned Growth Area and is just adjacent to the Knoxville Urban Growth
Boundary.

= ON-STREET PARKING:

Currently, on-street parking is not allowed on any of the streets in the study area adjacent

to the project site.

. PEDESTRIAN AND BICYCLE FACILITIES:

Sidewalks and bicycle facilities are not available within the project site study area on

Lobetti Road, Ball Road, or Ball Camp Pike for these forms of non-motorized travel.
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" WALK SCORE:

A private company offers an online website that grades and gives scores to locations
within the United States based on “walkability”. According to the website, the numerical value
assigned (the Walk Score) is based on the distance to the closest amenity in various relevant

categories (businesses, schools, parks, etc.).

Appendix C shows a map and gives information for the proposed site development Walk
Score at Lobetti Road. Based on the project location, the site is given a Walk Score of 0. This

Walk Score indicates that the site is exclusively dependent on vehicles for errands and travel.

u TRANSIT SERVICES:

The City of Knoxville has a network of public transit opportunities offered by Knoxville
Area Transit (KAT). Bus service is not available in this area of Knox County. The overall KAT
bus system map is located in Appendix D. The closest public transit bus service is located
approximately 5 miles away (by roadway) to the southeast near the intersection of Middlebrook
Pike and Francis Road (near Bearden Middle School). This KAT service is Route 90

“Crosstown Connector” and operates on weekdays and Saturdays and this route map is also

included in Appendix D.
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PROJECT DESCRIPTION

m LOCATION AND SITE PLAN:

The proposed plan layout designed by Batson, Himes, Nozrvell, and Poe is shown in
Figure 3. As can be seen in the figure, this residential development will be bisected by the future
Schaad Road Extension into two portions. The northern portion of the subdivision will contain
00 single family attached lots (townhouses) on approximately 10 acres and the southern portion

will contain 121 single family lots on approximately 28 acres for a total of 187 lots on 38 acres.

The proposed subdivision is expected to be comprised of several new internal roadways
within the development. The residential lots on the south side will vary just less than 1/4 acte to
over 1/3 acres in size. See Figure 3 which shows the proposed phasing of the residential

development.

Phase 1 will construct the development’s northern portion and will contain 66 lots. Phase
1 will include constructing a roadway entrance to tie into Lobetti Road. This proposed entrance
for the development on Lobetti Road will be located approximately 400 feet to the south of the
intersection with Ball Road and is identified as Road “A”. Phase 1 of the development will also
involve the widening of Lobetti Road from the new roadway entrance of Road “A” at Lobetti
Road up to the existing intersection at Ball Road for a total of approximately 400 feet. The
existing width of Lobetti Road within this roadway section is approximately 14 feet. The road
widening will add pavement to one side of the existing roadway for a total width of 20 feet. An
asphalt pavement overlay will then cap the entire width of the road. No vertical or horizontal
alignment changes are proposed for this road widening. It is anticipated that Phase 1 will begin
construction in Spring 2018 and the townhouses being completed by Fall 2018. For this study, it
is assumed that the full-build out and occupancy of Phase 1 will occur in 2019 and will occur

before the Schaad Road Extension is completed.
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Phase 2 of the development will involve constructing the remaining lots in the
development which will consist of 121 single family home sites. The developer of Cascade Falls
has agreed to hold off on opening Phase 2 for home construction and sales until the entire
Schaad Road Extension is completed. As part of the Schaad Road Extension construction, a
significant length of Lobetti Road will be upgraded and widened. During construction of Phase
2, an additional roadway entrance tie-in will be provided on Lobetti Road for the southern
portion of the development (this road tie-in is identified as Road “C”). This proposed entrance
on Lobetti Road is to be located approximately 1,120 feet to the north of the intersection with
Ball Camp Pike and 530 feet to the south of the proposed intersection of the Schaad Road
Extension and Lobetti Road.

The Schaad Road Extension will include a median at the Road “C” intersection on the
northwest side of Phase 2 and thus will only allow for right turns in and right turns out for the
south side of the development. For this study, it is assumed that the full-build out and
occupancy of the 2nd phase will occur by 2022 and after the Schaad Road Extension is

completed.
To summarize the phasing of the proposed residential development:

0] Phase 1:

> 06 townhouses will be constructed on the northern portion of the
property (to the north of the Schaad Road Extension)

> A new road, Road “A”, will be constructed to tie into Lobetti Road and
will be to the south of the existing intersection at Ball Road

> Lobetti Road will be widened by the developer northwards approximately
400 feet from the new roadway entrance (Road “A”) to the existing
intersection with Ball Road (widened from 14 to 20 feet)

> Phase 1 assumed to be completed and occupied by 2019

o Phase 2:
> 121 single family residential home sites on the southern portion of the
property will be constructed after the Schaad Road Extension is

completed
> A new road, Road “C”, will tie into Lobetti Road south of the Schaad
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Road Extension and will be constructed for the southern portion of the
development

> Road “C” will also intersect the Schaad Road Extension on the northwest
side of Phase 2. The extension will not include a median opening and
thus will only allow for right turns in and right turns out for the south side
(Phase 2) of the development.

> Phase 2 assumed to be completed by 2022
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u PROPOSED USES AND ZONING REQUIREMENTS:

At the end of the two phases, the proposed residential development is expected to be
comprised of several new internal roadways with 187 lots on 38 acres. At this stage of design,
the development is being shown to include common areas for the development for various
residential and recreational activities. The site will also have several areas dedicated as green

space that will incorporate the stormwater controls for the development.

The northern portion of the development site was recently requested and was
successtully re-zoned from Planned Commercial (PC) to Planned Residential (PR). The
southern portion of the property was zoned to PR back in 2008 as part of another unrelated and

uncompleted proposed project. The surrounding land uses are the following:

o The properties to the north are zoned Agricultural (A) and General Business (CA)

and consist of single family residences

o The properties to the west are zoned PC and PR and are currently undeveloped
o To the south, the site is bounded by the CSX Railroad line and Ball Camp Pike
o Directly across Lobetti Road to the east, all the properties are zoned A and the

properties contain single family residences, a large farm, and undeveloped

property

Planned Residential allows for a variety of land uses. Dwelling units permitted in this
zone include houses (not including mobile homes), duplexes, and multi-dwelling developments.
Some commercial developments, schools, parks, churches and other similar land uses are also
allowed in Planned Residential. The current zoning map from the Knoxville Geographic

Information System (KGIS) is located in Appendix E.

. DEVELOPMENT DENSITY:

The proposed density for the residential development is 5.00 dwelling units per acre
based on 187 lots on 37.33 acres. This density is equal to 5 units per acre as allowed in this PR

zone.
November 2017 Cascade Falls (Lobetti Road)
Transportation Impact Study Knox County, TN

19



u ON-SITE CIRCULATION:

The internal roadways will be constructed with a ringed pattern inside the development
and with several cul-de-sacs. The total length of the internal roadways on the north and south
side will be approximately 6,300 feet in length. The roads shown on the plans have been labeled
as Road “A” and Road “B” for the northern portion of the development. Road “C” thru “Road
“H” is shown on the plans for the southern portion of the development, for a total of 8 roads
for the entire development. The internal roadways for the development shown in Figure 3 will
be paved, include 8” extruded concrete curbing, and each travel lane will be 13 feet for a total

pavement width of 26 feet.

. SERVICE AND DELIVERY VEHICLE ACCESS AND CIRCULATION:

The internal roadways will also provide access for service, delivery, maintenance vehicles,
and fire protection vehicles. It is not expected that any of these vehicles will interfere with off-
site adjacent roadway operations other than that these vehicles will occasionally be entering and
exiting the development. The internal roadways in the subdivision are expected to be able to

accommodate these types of vehicles along with passenger vehicles.
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TRAFFIC ANALYSIS OF EXISTING AND PROPOSED CONDITIONS

u TRIP GENERATION, DISTRIBUTION, AND ASSIGNMENT:

= EXISTING TRAFFIC CONDITIONS

Traffic counts were conducted at the following existing intersections:

0 Ball Road at Lobetti Road
0 Ball Camp Pike at Lobetti Road

The traffic counts at both studied intersections were obtained on Thursday, March 9th,
2017 for a total of 6 hours at each intersection. The counts were conducted during the morning
and afternoon peak periods. The local schools were in session when the traffic counts were
conducted. Based on the traffic volumes counted, the AM peak hour of traffic was observed at
7:15 - 8:15 at Ball Road and Lobetti Road and slightly later at 7:30 — 8:30 at Ball Camp Pike and
Lobetti Road. The PM peak hour was from 5:00 - 6:00 at both intersections. The manual
tabulated traffic counts can be reviewed in Appendix F and the existing peak hour volumes at

the intersections are shown in Figure 4.

No pedestrians were observed at the study intersections during the traffic counts. One
bicyclist was observed heading westbound in the morning at the intersection of Ball Camp Pike
at Lobetti Road. Another bicyclist was observed heading eastbound during the afternoon at the
intersection of Ball Road at Lobetti Road.

Several school buses were observed passing through the intersections in the morning and
afternoon. A large school bus was observed heading north on Lobetti Road in the afternoon

and one small bus was observed heading south on Lobetti Road in the morning.

During the traffic counts, no trains were observed on the CSX Railroad track near the
intersection of Ball Camp Pike at Lobetti Road. CSX Railroad was contacted to determine the
amount of rail traffic on this track. According to CSX, an average of 9 trains per day pass
through the area but is subject to change depending on customer demand. Trains on this track
operate 24 hours a day, seven days a week, 365 days a year. About half of the trains operate
during daylight hours and about half operate after 10 pm. The trains have diesel locomotive
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engines with approximately 2 locomotives per train. The car count per train can vary widely but
generally trains have between 40 and 100 cars. The maximum track speed is 45 mph for freight
trains. This railroad crossing does not operate within a Quiet Zone. According to the Federal

Railroad Administration, all crossings require 4 whistles — 2 long, 1 short, and 1 long.

The email response in regards to this rail crossing (#347556D) from CSX is included in
Appendix G. Appendix G also includes the U.S. DOT Crossing Inventory Form from the

Federal Railroad Administration website for this railroad crossing.
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Capacity analyses were undertaken to determine the
existing Level of Service (LOS) for the studied intersections
with respect to vehicular traffic. The capacity analyses were
calculated by following the methods outlined in the Highway
Capacity Manual and using Synchro Traffic Software (Version

8). LOS is a qualitative measurement developed by the
transportation profession of how well an intersection or
roadway performs based on a driver’s perception. LOS
designations include LOS A through LOS F. The designation
of LOS A signifies a roadway or intersection operating at best,
while LOS F signifies road operations at the worst. This
grading system provides a reliable straightforward means to
communicate road operations to the public. The Highway

Capacity Manual (HCM) lists level of service criteria for

unsignalized intersections and is presented in this report as
Table 2. For unsignalized intersections, Level of Service is
measured in terms of delay (in seconds). This measure is an
attempt to quantify delay that includes travel time, driver
discomfort, and fuel consumption. The LOS for a two-way
stop (or yield) controlled intersection is defined by the delay for
each minor approach and major street left-turn movement. (Source: FDOT)
Generally, LOS D is considered the lowest acceptable LOS by

government agencies.

From the capacity calculations, the results from the existing peak hour vehicular traffic
can be seen in Table 3 for the intersections. The intersections are shown with a LOS
designation, delay (in seconds), and V/C ratio (volume/ capacity) for the AM and PM peak hours
in the table. A V/C ratio of 1 would indicate that the traffic volumes are at the roadway capacity.
Appendix H includes the worksheets from the capacity analyses for the existing peak hour
vehicular traffic. For the intersections, the existing peak hour levels of service are shown to
operate at a good level during the AM and PM peak hours for vehicular traffic. Average delays
were observed at both southbound approaches of Lobetti Road at the two intersections due to

the large conflicting volumes on the mainline roadways.
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TABLE 2

D LEVEL OF SERVICE AND DELAY FOR
UNSIGNALIZED INTERSECTIONS
LEVEL OF DESCRIPTION DELAY RANGE
SERVICE (seconds/vehicle)
A Little or no delay =10
B Short Traffic Delays >10 and =15
C Average Traffic Delays >15 and =25
D Long Traffic Delays >25 and =35
E Very Long Traffic Delays >35 and <50
F Extreme Traffic Delays >50

Source: Highway Capacity Manual

TABLE 3
2017 PEAK HOUR LEVEL OF SERVICE & DELAY - EXISTING TRAFFIC CONDITIONS

TRAFFIC AM PEAK PM PEAK
INTERSECTION CONTROL APPROACH LOS DELAY LOS DELAY

(seconds) (seconds)

Ball Road at - Northbound Left/Thru/Right A 9.8 0.021 B 14.3 0.030
Lobetti Road é Eastbound Left A 9.0 0.004 A 8.1 0.007
5 Westbound Left A 7.9 0.058 A 9.2 0.009
é Southbound Left/ Thru/Right C 214 0.098 C 20.3 0.078
Ball Camp Pike at o Eastbound Left A 8.7 0.004 A 8.0 0.007
Lobetti Road E Southbound Left/Right C 20.5 0.257 C 18.9 0.030
E
-]
Note: All analyses were calculated in Synchro 8 software and reported with HCM 2010 methodology
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I

OPENING YEAR TRAFFIC CONDITIONS (WITHOUT PROJECT):

Opening year traffic volume estimates represent the future condition the proposed study
area is potentially subject to without the studied project being developed (no-build option). As
previously stated, the build-out and full occupancy for this proposed new residential

development was assumed to occur in 2 phases.

Traffic growth on Ball Road and Ball Camp Pike has shown flat and negative growth
over the past 10 years (historical traffic data is shown in Appendix B). Part of this lower growth
could be contributed to traffic shifting to the opening of the first phase of the Schaad Road
Extension. Currently, there is one known relevant development located adjacent to the
proposed site that would indicate increased traffic volumes in the study area in the future. This
is development is a residential subdivision located at the corner of Ball Camp Pike at Bakertown
Road to the south and west of the Cascade Falls development. This residential development is
currently under construction and will have approximately 40 residential lots. Besides this
project, however, there are also several properties in the vicinity that could be potentially

attractive for other future residential development.

Since this area will undergo significant future changes due to the remaining phases of the
Schaad Road Extension being constructed, the Knoxville Regional Transportation Planning
Organization (KRTPO) was contacted and was requested to assist in obtaining future estimates
of traffic growth in the study area. Mike Conger, PE, with the KRTPO provided traffic data for
the future conditions. The KRTPO operates a regional long range software modeling program
that allows the organization to model future traffic volumes. As part of this study’s request,
traffic model outputs were generated in the area of this development from the modeling
program. The KRTPO model is set up to run for the years of 2014, 2022, 2030, and 2040. For
this study, the data from the years of 2014 and 2022 were used.

The KRTPO gave modeling data for the year 2014, year 2022 with the Schaad Road
Extension not being constructed and for the year 2022 with the Schaad Road Extension being

constructed. The model outputs are presented in Appendix I.
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The travel model predicted traffic volume increases on the existing roads of Ball Road
and Ball Camp Pike up until the remaining Schaad Road Extension phases are completed. Based
on the model results from the year 2014 to the year 2022, the model shows and thus assumed
for this study that Ball Road will undergo 3.5% annual growth and Ball Camp Pike will have 6%
annual growth up until the future Schaad Road Extension is completed (assumed to be in 2022).

This growth pattern is a departure from what the historical TDOT and MPO counts would
possibly indicate on these roads. To insure a reasonable conservative estimate for this study,
however, these growth factors from the KRTPO model were used instead of the lower rates
indicated in the historical traffic counts from the TDOT and the MPO.

Opening year traffic volumes for this project were calculated by applying the annual
growth rates from the KRTPO model to the existing traffic volumes shown in Figure 4 for the
year 2019 and 2022 when Phase 1 and 2 is assumed to be constructed and opened.

The results of applying this growth rate to the existing traffic volumes can be seen in
Figure 5a for the year 2019. The traffic model from the KRTPO was utilized to estimate the
tuture traffic volumes for the year 2022. By the year 2022, when the Schaad Road Extension is
completed, the model estimates that large amounts of traffic that are currently traveling along
Ball Road and Ball Camp Pike will shift to the new Schaad Road Extension. Figure 5b shows
the estimated traffic volumes on the Schaad Road Extension in the year 2022. The volumes
shown in Figure 5b for the Schaad Road Extension are estimated using several assumptions. For
a typical rural road, the design houtrly volume is about 12% to18% of the ADT. For urban
roads, the design houtly volumes are from 8% to 12% of the ADT. Therefore, given this
existing quasi-rural area transitioning to a more urban environment, for this study, it is estimated
that 12% of the ADT would arrive during each peak hour in the year 2022. The KRTPO model
produced an estimated ADT of 12,510 in the year 2022 on the Schaad Road Extension near
Lobetti Road.

During the traffic counts on Ball Road and Ball Camp Pike, it was determined that during
the AM peak hour, approximately 65% of traffic was headed west and 35% was headed east.
During the PM peak hour of traffic, approximately 35% of traffic was headed west and 65% was
headed east. The results of the assumptions can be seen in Figure 5b and shows an estimate of
the traffic volumes during the AM and PM peak in the year 2022 with the new Schaad Road

Extension being completed. The volumes shown on Lobetti Road are the existing observed
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traffic volumes adjusted upwards to the year 2022.

The application of opening year traffic (without project) in 2019 shown in Figure 5a to
the existing intersections did not substantially change (lower) the LOS designations from the
existing traffic volume analysis for the AM and PM peak hours. Table 4 reports the LOS
designation, delay (in seconds), and V/C ratio (volume/capacity) for the intersections in the
assumed future conditions in the year 2019. Appendix H contains the LOS capacity worksheets
for the opening year conditions (without project). It is important to point out that these
projected LOS designations for the intersections would potentially exist in the future even

without the proposed residential subdivision being constructed and developed.

TABLE 4
2019 PEAK HOUR LEVEL OF SERVICE & DELAY - OPENING YEAR (WITHOUT PROJECT)

TRAFFIC AM PEAK PM PEAK
INTERSECTION CONTROL APPROACH LOS DELAY LOS DELAY
(seconds) (seconds)
Ball Road at - Northbound Left/Thru/Right A 9.9 0.024 C 15.1 0.036
Lobetti Road D é Eastbound Left A 9.2 0.005 A 8.2 0.007
go Westbound Left A 8.0 0.062 A 9.4 0.010
g Southbound Left/Thru/Right C 23.5 0.110 C 22.3 0.088
Ball Camp Pike at o Eastbound Left A 8.9 0.004 A 8.1 0.008
Lobetti Road é Southbound Left/Right D 25.3 0.338 C 22.0 0.036
O
S

Note: All analyses were calculated in Synchro 8 software and reported with HCM 2010 methodology

Note: Since the vast majority of traffic generated in the year 2022 will shift to the new Schaad
Road Extension, the existing intersections of Lobetti Road at Ball Road and Ball Camp Pike
were not analyzed for the year 2022.

November 2017 Cascade Falls (Lobetti Road)
Transportation Impact Study Knox County, TN

28



L 03
= cG4 (366)
37

Ball Road
e SOt
o 277 o) = 5B
%; 0c) =
B
D
>
S
58
o
ol
O y\@’&d%
@O/b 60 o
D O &6“6\
< Project 0
Site
<
Oé@
%’P
(@]
o
Project ]
Site ’
S
Q/ﬁ@
%éb
%
G
>

Volumes shown here are calculated from existing
traffic volumes with a growth factor as described
in Opening Year Traffic Conditions (without project)

In the report

Ball Camp
Pike

2867 (618) =

XXX AM Peak
Hour Volumes

(XXX) PM Peak
Hour Volumes

N

AJAX

ENGINEERING

I 1&1 2 Black Road
RKnoxville, TN 37932
Phone: (665) 556-0042
Email: ajaxengineering@gmail.com

NOT TO SCALE

N

NIRRT

FIGURE 5a
Cascade Falls

2019 Peak Hour Traffic Volumes -
OPENING YEAR TRAFFIC (WITHOUT

PROJECT)

29



10 (10) w=p

year 2022

Project
Site

Volumes shown here are calculated from existing
traffic volumes with a growth factor and volumes from
the KRTPO model as described in Opening Year
Traffic Conditions (without project) in the report

Existing volumes
adjusted with 3%
growth factor to

Schaad Road

Volumes from
KRTPO Model”*

4= 976 (525)

Extension

Existing vol
adjusted w

year 2022

ADT = 12,5

growth factor to

* KRTPO Mode

525 (976) =»

=54 (7)

umes
ith 6%

Year 2022 on Schaad Road

10

Assumed Information:

Directional Di

K factor of 12%

stribution on Schaad Rd

based on existing traffic pattern:
65% Westbound in AM / 35% Eastbound in AM
35% Westbound in PM / 65% Eastbound in PM

XXX AM Peak
Hour Volumes

(XXX) PM Peak
Hour Volumes

AJAX

ENGINEERING
——

I 1&1 2 Black Road
RKnoxville, TN 37932
Phone: (665) 556-0042
Email: ajaxengineering@gmail.com

NOT TO SCALE

N

NIRRT

FIGURE 5b

Cascade Fal

2022 Peak

PROJECT)

Is

Hour Traffic Volumes -

OPENING YEAR TRAFFIC (WITHOUT

30




L TRIP GENERATION

The estimated amount of traffic that will be generated by the proposed residential

development was calculated based upon rates and equations for peak hour trips provided by

Trip Generation Manual, 9% Edition, a publication of the Institute of Transportation Engineers.
A generated trip is a single or one-direction vehicle movement that is either entering or exiting

the study site. The Trip Generation Manual is the traditional and most-sourced resource for

determining trip generation rates when traffic impact studies are produced. The Manual lists and
includes data for a variety of land uses. The data from ITE for the proposed land uses are
shown in Appendix J. A summary of this information is presented in the following tables. The
tables show the potential generated traffic for the two phases of the development. Table 5a
shows the potential generated traffic for the northern portion of the development (townhouses)
and Table 5b shows the potential generated traffic by the southern portion of the development
(single family homes).

TABLE 5A
TRIP GENERATION FOR CASCADE FALLS
PHASE 1 - 66 dwellings

GENERATED GENERATED
GENERATED TRAFFIC TRAFFIC
ITE LAND LAND USE UNITS DAILY AM PEAK HOUR PM PEAK HOUR
USE CODE DESCRIPTION TRAFFIC
ENTER EXIT TOTAL ENTER EXIT TOTAL
Residential 17% 83% 67% 33%
#230 Condominium / | 66 Dwellings
Townhouse 449 6 32 38 29 14 43
Total New Volume Site Trips 449 6 32 38 29 14 43

ITE Trip Generation Manual, 9th Edition

With a total of 66 townhouses on the northern site in Phase 1, based on the calculations,
it is expected that 6 vehicles will enter the development, 32 will exit, for a total of 38 new
generated trips during the AM Peak Hour in the year 2019. Similatly, it is expected that 29
vehicles will enter the development, 14 will exit, for a total of 43 new generated trips during the
PM Peak Hour in the year 2019. The calculated trips generated for an average weekday are
expected to be approximately 449 vehicles for Phase 1 of the northern townhouse development.

No trip reductions were included either for pass-by or internal trips.
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TABLE 5B
TRIP GENERATION FOR CASCADE FALLS
PHASE 2 - 121 lots

GENERATED GENERATED
GENERATED TRAFFIC TRAFFIC
ITE LAND LAND USE UNITS DAILY AM PEAK HOUR PM PEAK HOUR
USE CODE DESCRIPTION TRAFFIC
ENTER EXIT TOTAL ENTER EXIT TOTAL
. i 25% 75% 63% 37%
#210 Single-Family 121 Lots
Detached Housing 1,252 24 71 95 79 46 125
Total New Volume Site Trips 1,252 24 71 95 79 46 125

ITE Trip Generation Manual, 9th Edition

With a total of 121 single family lots on the southern site in Phase 2, based on the
calculations, it is expected that 24 vehicles will enter the development, 71 will exit, for a total of
95 new generated trips during the AM Peak Hour in the year 2022. Similarly, it is expected that
79 vehicles will enter the development, 46 will exit, for a total of 125 new generated trips during
the PM Peak Hour in the year 2022. The calculated trips generated for an average weekday are
expected to be approximately 1,252 vehicles for Phase 2 of the southern phase of the

development. No trip reductions were included either for pass-by or internal trips.
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TRIP DISTRIBUTION

Figure 6a shows the projected distribution for traffic entering/exiting Phase 1 of the new
residential development during the future peak hours in the year 2019. The percentages shown
only pertain to the new trips generated by the new residential townhouses in Phase 1 of the
development. For Phase 1, it is assumed that 70% of traffic will enter and exit the intersection
of Lobetti Road and Ball Road via the widened Lobetti Road. A smaller portion (30%) of the
development traffic in Phase 1 was assumed to enter and exit from the south on Lobetti Road

from Ball Camp Pike.

There are a variety of developments and destinations that will potentially “attract” the
projected traffic to and from the new residential development and will be accessed by utilizing
Oak Ridge Highway to the north and east, Pellissippi Parkway to the west, and Middlebrook
Pike to the south and west. All will serve as access to various industries and businesses for

employment and for other activities.

A variety of public and private elementary, middle, and high schools will be also highly
traveled to and from. At the time of this report, this proposed development is zoned for
Ambherst Elementary School, Karns Middle School, and Karns High School. This property lies
outside the Parental Responsibility Zone (PRZ) which would mean that bus service would be
provided to the students attending the public schools. According to the Knox County School
system, the PRZ is defined as being 1.5 miles for grades 6 — 12 (1.0 mile for grades K — 5) from
the point where the students parcel is accessed to the point where the busses unload at the

school.

The turning movements that were counted at the existing intersections were also used to
help assume projected trip distributions and were surmised from the aforementioned

surrounding concentrations of development and population.
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For Phase 2 of the development, the directional distribution of traffic includes the
addition of the Schaad Road Extension in the study area which is assumed to be constructed by
2022. For Phase 2, several of the same assumptions that were made for Phase 1 were also
utilized to estimate future travel directions once the development is fully built-out. The
inclusion of the Schaad Road Extension, for the future condition of the year 2022, results in
different study intersections and additional assumptions. These new study intersections for the
year 2022 include Road “C” at Schaad Road Extension, Lobetti Road at Schaad Road Extension,
and Road “C” at Lobetti Road.

The percentages shown for the year 2022 in Figure 6b give an approximation of the
residential lot dispersion in the development for both phases and their propensity to use a
specific intersection into and out of the development. The zigzag lines in Figure 6b show these
divisions within Phase 2. For example, for the area containing 35% of single family lots in the
southeast corner of the property, it was assumed these residents would be much more likely to
use the Road “C” at Lobetti Road intersection to access the Schaad Road Extension rather than
traversing thru the subdivision roads. In addition to these divisions, assumptions were made
about the direction of traffic in the future year of 2022. Based on the existing directional
distributions and from the new geometrics created by the new Schaad Road Extension, it is
assumed that 10% of the subdivision generated traffic will traverse the eastern approach of Ball
Road and 25% will traverse the western approach of Ball Camp Pike during the AM and PM
peaks. The remaining generated traffic will be split with 45% of traffic heading westbound and
20% heading eastbound in the AM peak on the Schaad Road Extension. Similarly, during the
PM peak the splits will be 20% of traffic heading westbound and 45% heading eastbound on the
Schaad Road Extension. These eastbound and westbound splits on the Schaad Road Extension
closely follow the existing patterns observed on Ball Road and Ball Camp Pike. To facilitate

these calculations, a spreadsheet was developed and the results are shown in Appendix K.

From these assumptions and with the aid of a spreadsheet, the directional distributions of
generated traffic are shown in Figures 6¢ and 6d for the AM and PM peak hours. Figure 6¢
shows the distribution of generated traffic from Phase 1 with 66 townhouses. Figure 6d shows
the distribution of generated traffic from Phase 2 with the 121 single family homes. The
distributions are shown over two figures to delineate the patterns from each phase of the
development. This was also necessary due to the different rates of traffic generation between

the proposed two development types — townhouses and single family homes.
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TRIP ASSIGNMENT

Figure 7a shows the Traffic Assignment of the computed trips that will be generated by
the development for Phase 1 in 2019 (as shown in Table 5a - Trip Generation) thatis applied to

the various intersection movements based on the assumed distribution of trips shown in Figure
0a.

Figure 7b shows the Traffic Assignment of the computed trips that will be generated by

the development for all Phases in 2022 (as shown in Tables 5a and 5b - Trip Generation) that is
applied to the various intersection movements based on the assumed distribution of trips shown
in Figures 6¢ & 6d. These trips shown are generated from the spreadsheet described in Trip
Distribution. (Please note that the numbers in the traffic assignhment volumes have been

rounded due to the nature of the spreadsheet calculations.)
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OPENING YEAR TRAFFIC CONDITIONS (WITH PROJECT)

Overall, several additive steps were taken to estimate the total opening year traffic with

the project traffic volumes at the studied intersections when the residential development is fully

constructed and occupied at the end of each phase. The steps are illustrated below for clarity:

f Existing Traffic: \

Volumes from
Manual Traffic
Count

\'%

/ Opening Year \

/" Trip Distribution:

Projected Trips
Generated by
Development

Distributed (%’s) to

Road System for

Phase 1 & 2

Fi 6a thru 6d
k( igures 6a thru y

/ Trip Generation: \

/ Trip Assignment: \

Projected Trip
Volumes Assigned to
Road System
According to Trip
Distribution for
Phase 1 & 2

k (Figures 7a & 7b) /
I

/ Openir:g Year \

Traffic Volumes
(without project):

Traffic Volumes
(with project):

Calculate Projected
Trips Generated by

Apply Growth to Development for Projected Traffic
Volumes for Phase 1 > Phases 1 and 2 Volumes for
(2019) & Phase 2 “Cascade Falls” for
(2022) Phase 1 & 2

(Tables 5a and 5b)

k / \ (Figures 8a & 8b) /

k (Figures 5a & 5b) /

To calculate the total future projected traffic volumes at the studied intersections, the
calculated peak hour traffic generated by the new proposed residential development was added
to the 2019 and 2022 opening year traffic volumes (shown in Figures 5a and 5b) in accordance
with the predicted directional distributions and assignments (shown in Figures 6a thru 6d and
Figures 7a & 7b). This procedure was necessary to obtain the total projected traffic volumes at
the time the development is fully built-out and fully occupied at the end of each phase. Figures
8a and 8b shows the projected AM and PM peak hour volumes at the studied intersections for
Phase 1 (2019) and Phase 1 & Phase 2 (2022).
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Capacity analyses were once again undertaken to determine the projected Level of Service
(LOS) for vehicles at the studied intersections. Appendix H includes the worksheets for these

capacity analyses.

The results of the capacity calculations of the projected peak hour vehicular traffic can be
seen in Tables 6a and 6b for the studied intersections. For the intersections, the peak hour
levels of service are shown to operate at acceptable levels during both the AM and PM peak
hours for Phase 1 (2019). In the year 2022 when Phase 2 is completed along with the Schaad
Road Extension, the northbound and southbound movements at Lobetti Road at the Schaad
Road Extension intersection are calculated to operate at LOS F. For Phase 2, the westbound
and eastbound left turns at the intersection of Lobetti Road at the Schaad Road Extension were
modeled with exclusive turn lanes as shown in the Knox County roadway extension plans for
Schaad Road. The intersection of Lobetti Road at the Schaad Road Extension in the

construction plans shows 150 feet of storage length for eastbound and westbound left turns.

TABLE 6a
2019 PEAK HOUR LEVEL OF SERVICE & DELAY - OPENING YEAR (WITH PROJECT)
PHASE 1
TRAFFIC AM PEAK PM PEAK
INTERSECTION CONTROL APPROACH LOS DELAY LOS DELAY
(seconds) (seconds)
Ball Road at o Northbound Left/Thru/Right C 20.5 0.176 C 20.4 0.103
Lobetti Road Dé Eastbound Left A 9.2 0.005 A 8.2 0.007
gn Westbound Left A 8.0 0.067 A 9.6 0.042
S Southbound Left/Thru/Right C 24.3 0.114 D 252 0.101
Ball Camp Pike at o Eastbound Left A 9.0 0.009 A 8.2 0.017
Lobetti Road ;N; Southbound Left/Right D 28.0 0.416 € 18.4 0.047
of
=
Road "A" at - Northbound Left A 7.3 0.001 A 7.3 0.006
Lobetti Road ;;;1% Eastbound Left/Right A 8.8 0.037 A 8.7 0.016
ol
=
Note: All analyses were calculated in Synchro 8 software and reported with HCM 2010 methodology
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TABLE 6b
2022 PEAK HOUR LEVEL OF SERVICE & DELAY - OPENING YEAR (WITH PROJECT)

PHASE 1 & 2
TRAFFIC AM PEAK PM PEAK
INTERSECTION CONTROL APPROACH LOS 0] 21 :\'4 LOS DELAY
(seconds) (seconds)
Schaad Road at - Northbound Left/Thru/Right F 138.5 0.750 F 130.1 0.700
Q
Lobetti Road * ~_§ Eastbound Left B 10.6 0.010 A 8.9 0.010
go Westbound Left A 8.7 0.010 B 10.8 0.030
é Southbound Left/Thru/Right F 113.2 0.790 F 75.0 0.430
Schaad Road at - Northbound Right B 10.2 0.021 B 12.6 0.020
Road "C" D X
<
c
.50
5
Road "A" at - Northbound Left A 7.3 0.004 A 7.3 0.018
Lobetti Road ﬁ Eastbound Left/Right A 8.7 0.035 A 8.5 0.015
é
-]
Road "C" at - Northbound Left A 7.3 0.004 A 7.3 0.014
Lobetti Road ﬁ Eastbound Left/Right A 9.1 0.067 A 9.1 0.045
é
]

Note: All analyses were calculated in Synchro 8 software and reported with HCM 2010 methodology unless noted otherwise
* Schaad Road at Lobetti Road calculated using HCM 2000 methodology (2010 methodology will not compute results due to severe delays)
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n POTENTIAL SAFETY ISSUES

The study area was investigated for potential safety issues. Several features of the
adjacent transportation system were identified and are discussed in the following pages as having

potential safety issues.

= SPOT SPEED STUDY

As a further investigation of the study area, a spot speed study was conducted. The spot
speed study was conducted on Ball Road to sample and tabulate the existing vehicle speeds
along the road in the vicinity of the proposed development. The equipment used for the speed
study was a Bushnell Speedster 111 Radar Speed Gun. The vehicles that were counted for the
study were the eastbound and westbound motorists along Ball Road near the intersection with
Lobetti Road.

The results of the study indicate that the majority of the traffic along Ball Road travels at
a greater speed than the posted speed limit. The posted speed limit for Ball Road is 40 mph.
The results of the spot speed study indicate that the observed 85t percentile speed was nearly 47
mph for westbound traffic and 49 mph for eastbound traffic. The spot speed field observations
are provided in Appendix L.

= EVALUATION OF TURN LANE THRESHOLDS

Since the existing intersection of Ball Road at Lobetti Road is assumed to take on the
majority of traffic in Phase 1 prior to the Schaad Road Extension being completed, this
intersection was evaluated for the need for separate left and right turn lanes on Ball Road. Based
on the existing traffic volumes at the intersection on Ball Road and according to “Knox
County’s Access Control and Driveway Design Policy”, it appears that a separate westbound left
turn lane is currently warranted due to the existing AM peak hour volumes. A separate
eastbound right turn lane is not currently warranted according to the Knox County policy.
Under the proposed conditions in the year 2019 when Phase 1 is completed, a separate
westbound left turn would still be warranted and a separate eastbound right turn lane would be
under the required threshold again. The Knox County turn lane policy worksheets are located in

Appendix M and the results shown in the Appendix are based on the largest existing volumes.
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The design policy for turn lane warrants relate volume thresholds based on prevailing
speeds for two-lane roadways. The speed classification that was chosen for this evaluation was
based on the spot speed study that showed the 85% percentile speed was 49 mph for eastbound
traffic and 47 mph for westbound traffic. Therefore, this study evaluation used the Knox County

classification for speeds of 46 to 55 mph and the calculated projected volumes.

Even though a westbound left turn lane is currently warranted based on the Knox
County thresholds, the existing level of service and the projected level of service in 2019 for
Phase 1 westbound left turn movements during the AM and PM peak hour was calculated to be
at LOS A. In addition to the level of service calculations, vehicle queue lengths were also
calculated to determine the impact of the westbound left turning movements. To estimate these
projected lengths, SimTraffic (Version 8) software was utilized which performs micro-simulation
and animation of vehicular traffic and also calculates various vehicle parameters such as
intersection queue lengths. The queue results from the SimTraffic software are located in
Appendix N. The 95% percentile queue is a traditional measurement used when considering
queue distances. A 95t percentile queue means that there is a 95% certainty the queue will not
extend beyond that point. The queue results were based on averaging the model outcome

obtained during 10 traffic simulations.

The results indicated that the queues for the westbound left turns are projected to be the
tollowing in the existing conditions (2017) and in the year 2019:

AM Peak Hour Westbound 95th percentile queue lengths:

Existing Conditions = 42 feet
Projected Conditions with Phase 1 in the year 2019 = 50 feet

PM Peak Hour Westbound 95th percentile queue lengths:

Existing Conditions = 16 feet
Projected Conditions with Phase 1 in the year 2019 = 52 feet

This would indicate that there are not excessive queues during the AM and PM peak hour

for either the existing conditions or with the proposed volumes from Phase 1 in the year 2019.
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= EVALUATION OF SIGHT DISTANCE

Based on a speed of 50 mph on Ball Road (85t percentile observed speed for the study
was 49 mph); the recommended intersection sight distance is 500 feet looking east and west at

the intersection of Lobetti Road and Ball Road.

There are some roadside features on Ball Road near the intersection with Lobetti Road
that could potentially interfere with having the recommended sight distance. There is a utility
pole, chain link fence, and existing vegetation that potentially obstruct views looking to the west
trom the south side of Lobetti Road. Looking to the east, there is also vegetation and a vertical
curve approximately 500 feet away in front of Ball Road Baptist Church that could reduce the

recommended sight distance.

Sight distance looking to
the east and west at Lobetti Road
and Ball Road needs to be verified
by a land surveyor. The visual
observation for this report was
made in late winter, so spring and
summer growth of vegetation

could be more of an issue.

Sight distance at the
intersection of Lobetti Road at Ball

Camp Pike was visually inspected

and appears to be adequate. A View of Ball Road at south side of Lobetti Road
(Looking West)

spot speed study was not
conducted on Ball Camp Pike since it is assumed that the vast majority of generated traffic for
this development in the future will not utilize this intersection. The sight distances at the
proposed new intersections at Roads “A” and “C” on Lobetti Road should be adequate

especially once the Schaad Road Extension is completed.
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EXISTING RAILROAD CROSSING

The adjacent railroad crossing within the study area was reviewed for potential safety
issues. Lobetti Road in the study area has a railroad crossing at its southern reach near the
intersection with Ball Camp Pike. From the edge of the south rail track to the edge of Ball
Camp Pike is approximately 90 feet. This spacing does not allow for more than 2 to 3 vehicles
to queue in between the railway and the intersecting road. Due to the low expected
development generated volumes from the south and the relatively low train volumes, it is not
expected that vehicles would frequently queue back and interfere with traffic movements on Ball

Camp Pike.

As described eatlier, this railroad crossing is an active CSX railroad line. The railroad
crossing has a Grade Crossing Advance Warning sign (W10-1) for southbound traffic but does
not have one for the northbound approach due to the short distance in between the railroad and
Ball Camp Pike. There is Grade Crossing and Intersection Advance Warning signs (W10-3)
posted on Ball Camp Pike. This crossing does not have railroad crossing signals or crossing
gates but does have a Railroad Grade Crossing (crossbuck) sign (R15-1). Additionally, the
advance railroad pavement markings are missing and/or worn away at both approaches to the

railroad crossing.

= EVALUATION OF LOBETTI ROAD

As described earlier in the
report, Lobetti Road is being
proposed to be widened. Lobetti
Road has several existing safety
issues. There is an extreme vertical
curve and the pavement width is
less than adequate for vehicles
passing each other in opposite
directions as evidenced by the
ground rutting along the roadway

outside the edge of pavement. The

developer Is proposing to widen View of wheel rutting along Lobetti Road
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Lobetti Road from the current width of 14 feet to a total of 20 feet from the Road “A”
intersection to the Ball Road intersection. This widening should be adequate for the vehicular
traffic to and from the residential subdivision during Phase 1. The Schaad Road Extension will
greatly improve Lobetti Road on each approach atits intersection. Road grades will be reduced,
the extreme existing vertical curve will be eliminated and Lobetti Road will be widened and
improved. To the north of the Schaad Road Extension, Lobetti Road will be widened and
improved for approximately 425 feet and to the south it will be improved for approximately 625
teet. Appendix O includes the construction plans by Robert G. Campbell & Associates for the
Knox County Schaad Road Extension in the study area.

As stated earlier, this study has made assumptions that very small amounts of the
proposed generated traffic for this development will utilize the intersection of Lobetti Road at
Ball Camp Pike. This existing intersection is not particularly conducive for southbound turning
movements. The southbound approach at this intersection has a fairly steep grade and a small

turning radius with a significant pavement drop-off for southbound right turning vehicles.

View of Ball Camp Pike at Lobetti Road
(Looking West)
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CONCLUSIONS & RECOMMENDATIONS

The following is an overview of recommendations and observations to minimize the
impacts of the development with the surrounding transportation system while achieving an

acceptable level of traffic flow and safety.

1) Ball Road at Lobetti Road:

la)  Sight distance at this intersection is recommended to be 500 feet based on the
observed speeds. The site designer should ensure that these sight distance lengths
are met and they should be labeled on the plans. A land surveyor should measure
the sight distance available and verify these estimates. The overall required sight
distance should be measured at the intersection at a minimum of 15 feet off of

the edge of the roadway per Knox County subdivision regulations (Section 62-
88).

1b)  From the capacity calculations, it has been shown that the traffic movements at
this existing intersection should operate acceptably during the AM and PM peak
periods when Phase 1 is completed for the development. Table 7a gives a

summary for the existing and Phase 1 LOS at the intersection.
TABLE 7a
SUMMARY OF BALL ROAD AT LOBETTI ROAD

TRAFFIC AM PEAK PM PEAK
INTERSECTION CONTROL APPROACH LOS DELAY LOS DELAY

(seconds) (seconds)

Ball Road at - Notthbound Left/ Thru/Right A 9.8 0.021 B 14.3 0.030
Lobetti Road é Eastbound Left A 9.0 0.004 A 8.1 0.007
gp Westbound Left A 7.9 0.058 A 9.2 0.009
EXISTING DE Southbound Left/Thru/Right C 214 0.098 C 20.3 0.078
Ball Road at - Northbound Left/Thru/Right C 20.5 0.176 C 20.4 0.103
Lobetti Road ;,i Eastbound Left A 9.2 0.005 A 8.2 0.007
gp Westbound Left A 8.0 0.067 A 9.6 0.042
PHASE 1 (2019) Dg Southbound Left/ Thru/Right C 24.3 0.114 D 252 0.101
Note: All analyses were calculated in Synchro 8 software and reported with HCM 2010 methodology
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As can be seen in the table, the level of service is lowered as the development and

time progresses.

The results from the existing / proposed level of setvice and the queue lengths
suggest that a separate westbound left turn lane or separate eastbound right turn
lane is not obligatory at this intersection even though Knox County policy
suggests that it is currently warranted for westbound left turns. These
calculations are based on Phase 1 estimated volumes prior to the construction of
the Schaad Road Extension. It is highly likely that the construction of a
westbound turn lane at Ball Road could be a waste of resources and would shortly
no longer be warranted once the majority of the traffic will shift off of Ball Road
onto the Schaad Road Extension as indicated in the KRTPO model.

2) Ball Camp Pike at Lobetti Road: From the capacity calculations, it has been shown

that the traffic movements at this existing intersection should operate acceptably during
the AM and PM peak periods when Phase 1 is completed for the development. Table 7b
gives a summary for the existing and Phase 1 LOS at the intersection. As can be seen in
the table, the level of service is lowered as the development progresses. This intersection
is not expected to experience but a handful of generated trips from the new
development. From the existing traffic count, it appears that currently several dozen
vehicles utilize Lobetti Road as a cut-thru from Ball Road to Ball Camp Pike and this

contributes to the lower level of service for the southbound approach.

TABLE 7b
SUMMARY OF BALL CAMP PIKE AT LOBETTI ROAD

TRAFFIC AM PEAK PM PEAK
INTERSECTION CONTROL APPROACH LOS DELAY LOS DELAY

(seconds) (seconds)

Ball Camp Pike at - Eastbound Left A 8.7 0.004 A 8.0 0.007

Lobetti Road E Southbound Left/Right C 20.5 0.257 C 18.9 0.030
c

EXISTING 5

Ball Camp Pike at o Eastbound Left A 9.0 0.009 A 8.2 0.017

Lobetti Road E Southbound Left/Right D 28.0 0.416 C 18.4 0.047

PHASE 1 (2019) é

Note: All analyses were calculated in Synchro 8 software and reported with HCM 2010 methodology
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3) Road “A” at Lobetti Road: From the capacity calculations, it has been shown that the

traffic movements at this intersection should operate acceptably during the AM and PM
peak periods during both phases for the development. Table 7c gives a summary for the
Phase 1 and Phase 2 LLOS at the intersection.

TABLE 7c
SUMMARY OF ROAD "A" AT LOBETTI ROAD

TRAFFIC AM PEAK PM PEAK
INTERSECTION CONTROL APPROACH DELAY DELAY
(seconds) (seconds)
Road "A" at o Northbound Left A 7.3 0.001 A 7.3 0.006
Lobetti Road ;‘i Eastbound Left/Right A 8.8 0.037 A 8.7 0.016
Of
PHASE 1 (2019) 5%
Road "A" at - Northbound Left A 7.3 0.004 A 7.3 0.018
Lobetti Road %‘i Eastbound Left/Right A 8.7 0.035 A 8.5 0.015
O]
PHASE 2 (2022) :8

Note: All analyses were calculated in Synchro 8 software and reported with HCM 2010 methodology

3a)  From the analyses, an exclusive left turn lane or an exclusive right turn lane on
Lobetti Road into the development at Road “A” is not required due to the overall
projected low volumes turning into the development and the low opposing

volumes.

3b)  From the results of the capacity calculations, separate eastbound left and right
turn lanes are not required at the intersection for exiting vehicles out of the
development at Road “A” and Lobetti Road. A single exiting lane for the
development for left and right turners should be sufficient according to the
calculations. The delays associated with these vehicle movements are projected to

be minimal.

3c¢)  Itis recommended that the new entrance approach Road “A” at the intersection
with Lobetti Road be designed and constructed with a 24 white stop bar and
with a Stop Sign (R1-1) for the eastbound approach.
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3d)  Intersection sight distance at the new proposed entrance at Lobetti Road must
not be impacted by new signage, future landscaping, any existing vegetation, or
utility poles.

3e)  Based on a posted speed of 20 mph on Lobetti Road, the recommended
intersection sight distance requirement is 200 feet. This distance should be

readily available at this intersection location.

4) Road “C” at Lobetti Road: From the capacity calculations, it has been shown that the
traffic movements at this intersection should operate acceptably during the AM and PM
peak periods when both phases are completed for the development. Table 7d gives a
summary for the Phase 2 LOS at the intersection.

TABLE 7d
SUMMARY OF ROAD "C" AT LOBETTI ROAD

TRAFFIC AM PEAK PM PEAK

INTERSECTION CONTROL APPROACH LOS DELAY V/C DELAY V/C
(seconds) (seconds)
Road "C" at Northbound Left A 7.3 0.004 A 7.3 0.014

Eastbound Left/Right A 9.1 0.067 A 9.1 0.045

Lobetti Road O

PHASE 2 (2022)

Unsignalized

Note: All analyses were calculated in Synchro 8 software and reported with HCM 2010 methodology

4a2)  From the analyses, an exclusive left turn lane or an exclusive right turn lane on
Lobetti Road into the development at Road “C” is not required due to the overall
projected low volumes turning into the development and the low opposing

volumes.

4b)  From the results of the capacity calculations, separate eastbound left and right
turn lanes are not required at the intersection for exiting vehicles out of the
development at Road “C” and Lobetti Road. A single exiting lane for the
development for left and right turners should be sufficient according to the
calculations. The delays associated with these vehicle movements are projected to

be minimal.
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4c)  Itis recommended that the new entrance approach Road “C” at the intersection
with Lobetti Road be designed and constructed with a 24” white stop bar and
with a Stop Sign (R1-1) for the eastbound approach.

4d)  Intersection sight distance at the new proposed entrance at Lobetti Road must
not be impacted by new signage, future landscaping, any existing vegetation, or

utility poles.

4e)  Based on a posted speed of 20 mph on Lobetti Road, the recommended
intersection sight distance requirement is 200 feet. This distance should be

readily available at this intersection location.
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5)  Cascade Falls Internal Roads: The current layout plan shows several new roadways

being constructed within the development as shown on Figure 3.

5a)  Stop Signs (R1-1) should be installed at internal intersections as shown below.

R1-1

Internal Stop Sign (R1-1) Locations

5b)  Sight distance at all of the new internal “I”” and 4-way intersections must not be

impacted by new signage, future landscaping, or parked vehicles.

5¢)  The residential subdivision is to be posted with signage at the entrances to the
development at 25 mph. These signs should be placed within the development at

the three entrances into the subdivision.
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5d)  Road “D” atits southwestern terminus should be posted with signage indicating
the roadway ending. See TDOT Standard Drawing T-S-18.

5¢)  All road grade and intersection elements internally and externally should be
designed to AASHTO, TDOT, and Knox County Engineering specifications and

guidelines to ensure proper operation.

6) Lobetti Road:

6a)  Lobetti Road is being proposed to be widened from the proposed Road “A”
intersection to the existing intersection at Ball Road. This widening will increase
the width from approximately 14 feet to 20 feet. It is assumed that there is

enough right-of-way for this to be accomplished without having to acquire

property.

6b)  Even though the volumes are projected to be minimal, it is recommended that
the advance railroad crossing pavement markings be re-applied. Itis not know if
these pavement markings are the responsibility of Knox County or CSX Railroad.
The recommended railroad pavement markings and signage at railroad crossings
in the Manual on Uniform Traffic Control Devices (MUTCD) is shown in
Appendix P. Consideration should be given to installing a 24 white stop bar in
advance of the southbound approach on Lobetti Road to complement the

existing Stop Sign (R1-1).

6c)  According to the concept plan for the development and the Schaad Road
Extension road plans, the Road “A” intersection is being proposed to be
constructed 468.79 feet to the north of the Schaad Road Extension from
centerline to centerline. The Schaad Road Extension will improve Lobetti Road
northward towards the Road “A” intersection for 426.62 feet. The distance
between the two is 42.17 feet. For the first 326.62 feet of the north Lobetti Road
improvement for the Schaad Road Extension, Lobetti Road will be widened to a
total of 20 feet. The remaining 100 feet of the improvement will transition the
Lobetti Road widening from 20 feet to 14 feet. It is recommended that in
addition to the widening of Lobetti Road by the development northward to Ball

November 2017 Cascade Falls (Lobetti Road)
Transportation Impact Study Knox County, TN

58



Road, the development should also widen Lobetti Road for the additional 42.17
feet in between the two projects. This widening gap in between the two projects
should be coordinated between Knox County and the developer. See Figure 9
for an illustration of the proposed widening on Lobetti Road to the north of the
Schaad Road Extension.

DEVELOPER TO

WIDEN LOBETTI

ROAD TO 20 WIDTH DEVELOPER SHOULD EXTEND
AND CONSTRUCT FULL 20'
WIDTH FROM INTERSECTION
FOOTPRINT 142.2' TO THE

LOBETTI ROAD "GAP* IN SOUTH

BETWEEN DEVELOPMENT

CONSTRUCTION AND

SCHAAD ROAD EXTENSION

\ PROJECT (~42.2)
DETENTION BASM DE. |

SCHAAD ROAD EXTENSION
CONSTRUCTION: LOBETTI ROAD
IMPROVEMENTS TRANSITION FROM
20" WIDTH DOWN TO [ 4' WIDTH
(100" LENGTH)

SCHAAD ROAD EXTENSION
CONSTRUCTION: LOBETTI
ROAD IMPROVED TO

20' WIDTH

6d)

Figure 9
Road “A” at Lobetti Road Improvements

The proposed Road “C” intersection on Lobetti Road will mostly fall within the
scope of the Schaad Road Extension improvements for Lobetti Road. According

to the concept plan for the development and the Schaad Road Extension road
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plans, Road “C” is being proposed to be constructed 530.79 feet to the south of
the Schaad Road Extension from centetline to centerline. The Schaad Road
Extension will improve Lobetti Road southward towards the Road “C”
intersection for 623.38 feet. For the first 523.38 feet of the south Lobetti Road
improvement, Lobetti Road will be widened to a total of 20 feet. The remaining
100 feet of the improvement will transition the Lobetti Road widening from 20
feet to 14 feet. The centerline of Road “C” will be constructed within the Lobetti
Road widening where the transition from a width of 20 feet is transitioning to 14
teet. Itis recommended that the development provide a full width of 20 feet on
Lobetti Road for the entire footprint of the intersection on Lobetti Road and
then transition Lobetti Road 100 feet to the south of the intersection down to the
existing pavement width. This widening should be coordinated between Knox
County and the developer. See Figure 10 for an illustration of the proposed
widening on Lobetti Road to the south of the Schaad Road Extension.

SCHAAD ROAD EXTENSION
CONSTRUCTION: LOBETTI
ROAD IMPROVED TO

20' WIDTH

SCHAAD ROAD EXTENSION DEVELOPER SHOULD EXTEND
CONSTRUCTION: LOBETTI AND CONSTRUCT FULL 20
ROAD IMPROVEMENTS WIDTH UP TO INTERSECTION

TRANSITION FROM 20" WIDTH SOUTH FOOTPRINT AND
TO 14 WIDTH (100 LENGTH) EXTEND TRANSITION |00 FEET

/TO THE SOUTH

DEVELOPER TO TRANSITION
ROAD FROM 14 'WIDTH TO
20' WIDTH FOR, |1 0Q

Figure 10
Road “C” at Lobetti Road Improvements
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6e)  The proposed lots within the development that are adjacent to Lobetti Road

should not be allowed to have direct access.

7)  Pedestrian and Bicycle Considerations: Due to the lack of nearby destinations for

amenities/setvices, it is not expected that the proposed development will generate large
amounts of pedestrian or bicycle traffic. However, with the Schaad Road Extension
being constructed adjacent to the residential development, it is anticipated that residents
of the development could make use of the sidewalk system being constructed for Schaad
Road for exercise or for other purposes. According to the Knox County Chief Engineer,
the Schaad Road Extension is not proposing to include exclusive bike lanes but will have

5 foot wide concrete sidewalks.

7a)  Much like it is recommended that Lobetti Road be widened in between the
proposed Road “A” and Road “C” intersections; it is also recommended that the
development include sidewalks on the western side of the improved Lobetti
Road. These sidewalks should tie the internal residential development sidewalks
with the sidewalks that are being constructed for the Schaad Road Extension.
According to the roadway plans, the sidewalk construction for the Schaad Road
Extension will terminate at the end of the Lobetti Road intersection’s radii. The
construction of these sidewalks should be coordinated between Knox County and
the development. For Lobetti Road to the north of the Schaad Road Extension,
approximately 325 feet of sidewalk would need to be constructed on the west side
of Lobetti Road to tie the two projects together. For Lobetti Road to the south
of the Schaad Road Extension, approximately 375 feet of sidewalk would need to
be constructed on the west side of Lobetti Road to tie the two projects together.

7b)  Internal sidewalks are recommended for this development and should have
appropriate ADA compliant curbed ramps at intersection corners. The sidewalks
are recommended to be 5 feet minimum in width and should at a minimum be at
one side of each internal roadway. This internal sidewalk system will provide
pedestrian activity to access the sidewalk system that will be constructed by the

Schaad Road Extension.
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APPENDIX A

SCHAAD ROAD EXTENSION PHASE DIAGRAM



Schaad Road Phase 2



APPENDIX B

HISTORICAL TRAFFIC COUNT DATA



Trafc History reflects the Annual Average Daily Traffic (2ADT) count along spedfic locations on Tennessee’s road network:
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Historical Traffic Counts

Organization: Knoxville Regional Transportation Planning Organization
Station ID #: M063
Ball Camp Pike (2000' west of Oak Ridge Highway)

Location:
YEAR ADT
2005 6,741
2006
2007 6,090
2008 6,170
2009 g
2010 5,350 ?é)
2011 5,880 2
2012 5,940
2013 6,620
2014 6,550
2015 6,530
2005 - 2015 Growth Rate = -3.1%

Annual Growth Rate =

-0.3%
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Historical Traffic Counts

Organization: TDOT
Station ID #: 000079

Ball Road (just east of Branch Hill Lane)

Location:
YEAR ADT
2005 7275
2006 7,982
2007 6,365
2008 7,071
2009 6,480 é‘:’
2010 6,247 5
8
2011 5,352 H
2012 6,181
2013 6,022
2014 5,676
2015 5,753
2005 - 2015 Growth Rate = -20.9%

Annual Growth Rate =

-2.3%
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APPENDIX C

WALK SCORE



WALK SCORE
(from walkscore.com)










APPENDIX D

KNOXVILLE AREA TRANSIT MAP AND INFORMATION
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