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EXECUTIVE SUMMARY | SECTION |

EXECUTIVE SUMMARY

This report provides a summary of a traffic impact study that was performed for a proposed mixed-use
development to be located in northwest Knox County. The project site is on the north side of Schaad Road,
approximately one-half way between Oak Ridge Highway (SR 62) and Pleasant Ridge Road. This is a large
site, as it stretches almost 2000 feet along Schaad Road.

The development plan for this project currently proposes a two phase sequence of build-out. Phase 1 will
take place on the rear portions of the site, and is currently planned to include up to 160 single family units.
This phase is anticipated to begin in 2019, take three years to build-out, with completion and full occupancy
anticipated to be in 2022. Phase 2 is currently proposed to include commercial development and multi-
family residential, taking place primarily on the front portions of the site. The build-out and full occupancy
date for this phase is estimated to be sometime in year 2024.

The purpose of this study was to evaluate the anticipated impacts of newly generated traffic from the
proposed development on roadways and intersections in the vicinity of the project site. Of particular
interest were the intersections of Schaad Road at Oak Ridge Highway, Schaad Road at Pleasant Ridge Road,
Schaad Road at La Christa Way/Hilda Lane, and the two proposed project site entrance intersections.
Appropriate evaluations were conducted at these locations for both project phases in order to determine
the anticipated impacts and to establish recommended measures to mitigate the impacts.

The primary conclusion of this study is that the traffic generated from the proposed mixed-use
development will contribute towards negative level-of-service impacts at several of the study intersections.
This is especially true prior to completion of the Schaad Road widening project, which will address many of
these issues. The following recommendations are considered appropriate in order to maximize the
operations and safety of the study intersections, and thus to minimize the impact of this development on
area traffic:

1. All traffic signals in this area should have their signal timing evaluated regularly in order to ensure
optimized traffic flow and operations. Given that significant development appears likely for this
area over the next several years, these reviews should be conducted every one or two years.

2.  The Phase 1 site access intersection should be monitored for side street delays as the project is
being built-out, and if delays become intolerable, considered for installation of a temporary traffic
signal. It should be noted that in addition to helping the site access intersection, such a signal
would create gaps in traffic to reduce side street delays at other nearby intersections such as La
Christa Way/Hilda Lane.

3. Knox County should prioritize the Schaad Road widening project, as it is desperately needed for
this rapidly developing area. This project should include left-turn lanes and median openings for
both project site intersections. The eastbound left-turn storage for the two site intersections
should be a minimum length of 125 feet.

4.  Right-turn lanes should be added to the two project site intersections, each with a minimum
storage length of 75 feet.

5. Both project site intersections should be provided with left and right-turn lanes on their side street
southbound approaches. The right-turn lanes for these two approaches should be a minimum of
100 feet at the west site entrance and 150 feet at the east site entrance.
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EXECUTIVE SUMMARY | SECTION |

A permanent traffic signal will likely need to be installed at the east project site intersection in
conjunction with the Schaad Road widening project, assuming that project Phase 2 is on track for
development. This signal should include westbound protected-permissive left-turn operation.

The intersection of Schaad Road and Oak Ridge Highway should have right-turn lanes
constructed on all four intersection approaches. It should be noted that these lanes will be easy to
do on the Oak Ridge Highway approaches, as the existing shoulders can be restriped, and a right-
turn lane on the northbound approach has been recommended by a traffic study for another
development in the area. This would leave only the southbound right-turn lane to require
significant additional construction.

New site signage and landscaping should be carefully positioned to prevent blockage of the line
of sight for drivers exiting at project site driveways.

The project developer should have a land surveyor certify that the required corner sight distance
is available upon the completion of each project access roadway onto Schaad Road.
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INTRODUCTION & PURPOSE OF STUDY | SECTION 2

INTRODUCTION & PURPOSE OF STUDY

This report provides a summary of a traffic impact study that was performed for a proposed mixed-use
development to be located in northwest Knox County. The project site is on the north side of Schaad Road,
approximately one-half way between Oak Ridge Highway (SR 62) and Pleasant Ridge Road. This is a large
site, as it stretches almost 2000 feet along Schaad Road. FIGURE 1 is a project location map identifying the
project in relation to the major roadways in the vicinity of the proposed development.

SITE
\*

FIGURE 1
LOCATION MAP

The development plan for this project currently proposes a two phase sequence of build-out. Phase 1 will
take place on the rear portions of the site, and is currently planned to include up to 160 single family units.
This phase is anticipated to begin in 2019, take three years to build-out, with completion and full occupancy
anticipated to be in 2022. Phase 2 is currently proposed to include commercial development and multi-
family residential, taking place primarily on the front portions of the site. The build-out and full occupancy
date for this phase is estimated to be sometime in year 2024. FIGURE 2 is a Conceptual Site Plan which
details the currently proposed site layout and configuration.

The purpose of this study was to evaluate the anticipated impacts of newly generated traffic from the
proposed development on roadways and intersections in the vicinity of the project site. Of particular
interest were the intersections of Schaad Road at Oak Ridge Highway, Schaad Road at Pleasant Ridge Road,
Schaad Road at La Christa Way/Hilda Lane, and the two proposed project site entrance intersections.
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Appropriate evaluations were conducted at these locations for both project phases in order to determine
the anticipated impacts and to establish recommended measures to mitigate the impacts.

FIGURE 2
CONCEPTUAL SITE PLAN
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EXISTING CONDITIONS | SECTION 3

EXISTING CONDITIONS

EXISTING ROADWAY CONDITIONS

Schaad Road is classified as a Minor Arterial roadway by the Knoxville/Knox County Metropolitan Planning
Commission (MPC), and is maintained by Knox County. In the immediate vicinity of the project site it is
currently a two-lane roadway with approximately 20 feet of pavement, and is posted with a 40 mph speed
limit. Roadway striping includes both a double-yellow centerline and white edge-lines. This facility carries
significant traffic, as it serves as one of only a few major east-west roadways in north Knox County. No
sidewalk or other provisions are currently present for pedestrians or bicycles. A major roadway widening
project is planned for this section of roadway, with completion currently anticipated for 2022. This project
will widen Schaad Road to four traffic lanes with a median and select left and right turning lanes as justified.

Both Oak Ridge Highway and Pleasant Ridge Road have been improved at the two associated study
intersections, as has Schaad Road on the immediate approaches to these intersections. As such, all
approaches to these intersections currently possess multiple traffic lanes, with each approach, except the
Pleasant Ridge Road approaches, designed for two through traffic lanes. All of these approaches include left
turn lanes and some include and right turn lanes. Traffic signals currently control both of these
intersections.

The other existing study intersection, Schaad Road at La Christa Way/Hilda Lane, is on the current two-lane
section of Schaad Road and the sides streets are also two lane roadways. These roadways are classified as
Local Roads by the MPC and traffic control for these side streets is Stop control.

EXISTING TRAFFIC DATA

Traffic volume data were assembled for this study, including annual average daily traffic (AADT) data that are
collected each year by the Tennessee Department of Transportation (TDOT). Three AADT count stations
were identified near the project-site that appear to have particular relevance for this study. The most
currently available data from these count stations are contained in TABLE 1, with official TDOT count station
summary sheets contained in APPENDIX A.

In addition to the available AADT data, turning movement traffic count data were obtained for the three
existing study intersections, with the purpose of determining the existing AM and PM peak hour traffic
volumes. The intersections of Schaad Road at Pleasant Ridge Road and Schaad Road at La Christa
Way/Hilda Lane were counted specifically for this study, while the intersection of Schaad Road at Oak Ridge
Highway was counted by CDM Smith, Inc. earlier in 2018, and this data was obtained for use in this study.
The resulting traffic volume data for existing traffic conditions are summarized on FIGURE 3, with raw data
count summary sheets contained in APPENDIX A. The peak hours and peak hour factors for these three
existing intersections were determined from the turning movement traffic count data to be as follows:

Schaad Road at Pleasant Ridge Road - 7:15 to 8:15 AM. (PHF = 0.91)
4:45 to 5:45 P.M. (PHF = 0.95)

Schaad Road at La Christa Way/Hilda Lane - 7:15 to 8:15 A.M. (PHF = 0.92)
5:00 to 6:00 P.M. (PHF = 0.94)

Schaad Road at Oak Ridge Highway (SR 62) - 7:15 to 8:15 A.M. (PHF = 0.88)

4:45 to 5:45 P.M. (PHF = 0.92)
TRAFFIC IMPACT STUDY
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EXISTING CONDITIONS | SECTION 3

TDOT COUNT STATION 0075 TDOT COUNT STATION 0076 TDOT COUNT STATION 0078
COUNT PLEASANT RIDGE ROAD SCHAAD ROAD - BETWEEN OAK RIDGE HIGHWAY
YEAR SOUTH OF SCHAAD ROAD PLEASANT RIDGE ROAD AND WEST OF SCHAAD ROAD
OAK RIDGE HIGHWAY

2017 12,540 15,669 17,076

2016 11,440 15,558 18,845

2015 11,327 15,446 17,151

2014 11,530 15,578 19,834

2013 10,690 15,224 20,690

2012 9,302 16,296 18,626

2011 9,031 14,232 17,587

2010 8,764 14,575 18,226

2009 11,208 13,280 17,740

2008 11,174 12,676 17,080

2007 10,849 13,452 18,593

2006 10,383 13,915 19,857

2005 10,351 13,850 20,633

EXISTING CAPACITY ANALYSES / LEVELS-OF-SERVICE

Capacity analyses of Existing conditions employing the methods of the Highway Capacity Manual
(HCM2010) were conducted for the three existing study intersections. These analyses were performed with
the 2018 existing traffic volumes (FIGURE 3) and existing intersection traffic control, lane configurations and
signal timing. The EVALUATIONS section of this report may be referenced for tabular summaries of the
analyses results, while more detailed summaries are presented on the computer printouts contained in
APPENDIX C. Also contained in APPENDIX C is a section entitled "Capacity and Level of Service Concepts”,
which provides a description of the utilized procedures.

TRAFFIC IMPACT STUDY

SCHAAD ROAD - WEST OF PLEASANT RIDGE ROAD B
MIXED-USE DEVELOPMENT

00773-0011 MAY 2018



EXISTING CONDITIONS | SECTION 3

FIGURE 3
2018 EXISTING TRAFFIC VOLUMES
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4.0 BACKGROUND CONDITIONS

BACKGROUND TRAFFIC GROWTH

The proposed mixed-use development is anticipated to be constructed in two primary phases, with
completion and full occupancy of Phase 1 sometime in 2022 and Phase 2 sometime in 2024. Therefore,
years 2022 and 2024 were established as the appropriate design/analysis years for this study. In order to
determine traffic volumes resulting solely from background traffic growth to these years, it was necessary to
establish a growth rate for existing 2018 traffic. The TDOT ADT values previously discussed, as well as
knowledge of the area, was used in this determination, which resulted in an annual growth rate of 2.5
percent being applied to establish both 2022 and 2024 background volumes. FIGURE 4A contains the
background traffic volumes that would result from a 2.5 percent growth rate from year 2018, when the
existing data was collected, to the full build-out analysis year of 2022 for project Phase 1, and FIGURE 4B for
project Phase 2 (year 2024).

BACKGROUND CAPACITY ANALYSES / LEVELS-OF-SERVICE

Capacity analyses as described in the EXISTING CONDITIONS section of this report were conducted
utilizing the 2022 and 2024 background traffic volumes (FIGURE 4A and FIGURE 4B) and existing
intersection traffic control, existing lane configurations and existing signal timing. The EVALUATIONS
section of this report may be referenced for tabular summaries of the results of these analyses, while more
detailed summaries are presented on the computer printouts contained in APPENDIX C.
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LA /

FIGURE 4A
2022 BACKGROUND TRAFFIC VOLUMES
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FIGURE 4B
2024 BACKGROUND TRAFFIC VOLUMES
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5.0 FUTURE CONDITIONS

TRIP GENERATION

The expected traffic volumes to be generated by the proposed mixed-use development were estimated
using procedures recommended in the Institute of Transportation Engineer’s (ITE) 7rjp Generation Manual,
10th Edition. See TABLE 2A for a summary of these volumes for development Phase 1 and TABLE 2B for
Phase 2. APPENDIX B may also be referenced for more detailed information.

TABLE 2A
PHASE 1 - TRIP GENERATION SUMMARY
AM PEAK
ITE WEEKDAY PM PEAK HOUR
LAND USE SIZE HOUR
CODE (TRIPS/DAY) (TRIPS/HR) (TRIPS/HR)
single Family Detached 210 160 units 1,602 118 160
Housing
-Entering Trips 801 (50%) 30 (25%) 101 (63%)
-Exiting Trips 801 (50%) 88 (75%) 59 (37%)
TABLE 2B
PHASE 2 - TRIP GENERATION SUMMARY
AM PEAK
ITE WEEKDAY PM PEAK HOUR
LAND USE SIZE HOUR
CODE (TRIPS/DAY) (TRIPS/HR) (TRIPS/HR)
Multi-Family Housing 220 350 units 2,606 157 180
(Low Rise)
-Entering Trips 1303 (50%) 36 (23%) 113 (63%)
-Exiting Trips 1303 (50%) 121 (77%) 67 (37%)
Shopping Center 820 100,000 sf 6,012 202 543
-Entering Trips 3,006 (50%) 125 (62%) 261 (48%)
-Exiting Trips 3,006 (50%) 77 (38%) 282 (52%)
TOTAL (Generated) Trips? 10,220 477 883
-Entering Trips 5,110 191 475
-Exiting Trips 5,110 286 408
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INTERNAL CAPTURE ? 1204 N/A 114
-Entering Trips 602 N/A 57
-Exiting Trips 602 N/A 57

NET TOTAL TRIPS! 9,016 477 769
-Entering Trips 4,508 191 418
-Exiting Trips 4,508 286 351

! Includes Phase 1 and Phase 2 generated trips
2 See the two Internal Capture Spreadsheets in APPENDIX B

TRIP DISTRIBUTION AND ASSIGNMENT

FIGURES 5, 6A and 6B provide a summary of the trip distribution patterns and resulting traffic assignments
for both phases at the study intersections. These patterns and assignments were based on the existing
traffic patterns derived from the traffic counts, as well as knowledge of the area. Specific distribution
assumptions are noted on FIGURE 5. FIGURES 7A and 7B show the combined traffic volumes reflecting the
existing traffic, the background traffic growth, and the newly generated traffic from the proposed
development, for both Phase 1 (2022) and Phase 2 (2024) of the project. These are the combined volumes
used in the analysis of future development conditions.

FUTURE CAPACITY ANALYSES / LEVELS-OF-SERVICE

Capacity analyses as described in the EXISTING CONDITIONS section of this report were conducted for the
full project build-out conditions, utilizing the Phase 1 (2022) and Phase 2 (2024) combined traffic volumes
(FIGURES 7A and 7B). PHASE 1 was evaluated for both the existing two lane Schaad Road and the future
widened one, while Phase 2 was evaluated for only the widened roadway. The EVALUATIONS section of this
report may be referenced for tabular summaries of the analyses results, while more detailed summaries are
presented on the computer printouts contained in APPENDIX C.
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FIGURE 7B
2024 COMBINED TRAFFIC VOLUMES
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6.0 EVALUATIONS

INTERSECTION CAPACITY ANALYSES

Capacity analyses employing the methods of the Highway Capacity Manual (HCM 2010) were conducted
for the study intersections as described in the preceding sections. This information is summarized in three
tables, which each represent roadway conditions that could be present at the conclusion of the associated
development phase. TABLES 3A, 3B and 3C may be referenced for tabular summaries of these analyses,
while more detailed summaries are presented on the computer printouts contained in the APPENDIX.

TABLE 3A
PHASE 1 — EXISTING ROADWAY GEOMETRY
CAPACITY ANALYSIS SUMMARY

E YEAR 2018 YEAR 2022 YEAR 2022 COMBINED
INTERSECTION PERIOD EXISTING BACKGROUND EXISTING IMPROVED
(LOS/DELAY) (LOS/DELAY) (LOS/DELAY) (LOS/DELAY)
3
Schaad Road at ! AM C /348 D/42.8 D /435 D/39.1
Pleasant Ridge Road PM C /333 D /409 D/42.1 D/37353
4
Schaad Road at 2 AM F/556 B/13.9
\ N/A N/A
East Site Access Road PM F / 341.4 B / 185 4
AM
2
Schaad Road at N/A N/A N/A N/A
West Site Access Road PM
Schaad Road at 2 AM E/368 F/722 F/898
) . N/A
La Christa Way/Hilda Lane PM F/69.7 F/187.0 F/2327
3
Schaad Road at ! AM D/ 434 E/69.9 E/761 E/582
Oak Ridge Hwy. (S.R. 62) PM F/839 F/152.3 F/163.7 F/132.83

! SIGNALIZED CONTROL - Level-of-Service and Average Vehicular Delay (seconds) for full intersection utilizing HCM

methodology.

2 SIDE STREET STOP CONTROL - Level-of-Service and Average Vehicular Delay (seconds) for highest delay side street

approach utilizing HCM methodology.

3IMPROVEMENT INCLUDED - Optimized Signal Timing
4IMPROVEMENTS INCLUDED - New Traffic Sighal with Optimized Signal Timing

See APPENDIX C for computer print-out summaries and discussion of Capacity and Level-of-Service concepts.

The intersection capacity analyses summarized in TABLE 3A indicate that with the existing roadway
geometry, two of the study intersections currently experience poor levels-of-service (LOS), LOS “E" or "F",
during both peak traffic hours. These conditions will worsen under background traffic conditions and
become even worse under combined traffic conditions (full development build-out). In addition, the
proposed site access intersection will also experience poor LOS, under combined traffic conditions.
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Optimized signal timing would alleviate the issues at Schaad Road and Oak Ridge Highway to a small
degree, but conditions would still be poor, especially during the PM peak period. The LOS problem at the
proposed site access intersection could be completely alleviated via installation of a traffic signal. It should
be noted that part of the issue at Schaad Road and Oak Ridge Highway results from the fact that Schaad
Road narrows to a two lane roadway just north of Oak Ridge Highway, causing traffic to be unbalanced in
usage of the two northbound Schaad Road through lanes and the two eastbound Oak Ridge Highway left-

turn lanes.

TABLE 3B
PHASE 1 - FUTURE PLANNED GEOMETRY
CAPACITY ANALYSIS SUMMARY

YEAR 2022 YEAR 2022 COMBINED
INTERSECTION P:IRI\:I:D BACKGROUND PLANNED IMPROVED | IMPROVED 2
(LOS/DELAY) (LOS/DELAY) (LOS/DELAY) (LOS/DELAY)
3
Schaad Road at * AM D/36.1 D/36.6 C/295 /A
Pleasant Ridge Road PM D/386 D/39.3 C/33953
4
Schaad Road at 2 AM /A Cc/18.7 A/65 N/A
East Site Access Road PM C /239 A/78%
5 AM
Schaad Road at N/A N/A N/A N/A
West Site Access Road PM
Schaad Road at ? AM C/210 C/225 N/A N/A
La Christa Way/Hilda Lane PM C/223 C /231
3 5
Schaad Road at * AM D/50.3 D/48.8 D/42.6 C/329
Oak Ridge Hwy. (S.R. 62) PM E/657 E/69.4 E/656° D/50.2°%

! SIGNALIZED CONTROL - Level-of-Service and Average Vehicular Delay (seconds) for full intersection utilizing HCM

methodology.

2 SIDE STREET STOP CONTROL - Level-of-Service and Average Vehicular Delay (seconds) for highest delay side street

approach utilizing HCM methodology.
3IMPROVEMENT INCLUDED - Optimized Signal Timing
4IMPROVEMENTS INCLUDED - New Traffic Signal with Optimized Signal Timing
SIMPROVEMENTS INCLUDED - Right-turn lanes on all approaches of Schaad Road at Oak Ridge Highway and Optimized

Signal Timing

See APPENDIX C for computer print-out summaries and discussion of Capacity and Level-of-Service concepts.

Knox County is moving forward with a design for the widening of Schaad Road to four traffic lanes with a
median, between the study intersections of Schaad Road at Oak Ridge Highway and Schaad Road at
Pleasant Ridge Road. The current schedule is for this project to be completed by 2022, which would
coincide with the anticipated completion of Phase 1 of the proposed development project. TABLE 3B
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provides a summary of the capacity analyses that would result from build-out of development Phase 1 and
completion of the roadway project, which would result in implementation of the currently planned future
geometry.

The proposed widening of Schaad Road between Schaad Road at Oak Ridge Highway and Schaad Road at
Pleasant Ridge Road will go a long way towards alleviating LOS problems at the study intersections. Even
the traffic signal that was necessary at the site access intersection without widening, will become unneeded
under Phase 1 of the development when Schaad Road is widened. A LOS "E” condition would still persist at
Oak Ridge Highway and Schaad Road during the PM peak. However, the addition of right-turn lanes on all
approaches would address this issue. It should be noted that these lanes will be easy to do on the Oak
Ridge Highway approaches, as the existing shoulders can be restriped, and a right-turn lane on the
northbound approach has been recommended by a traffic study for another development in the area. This
would leave only the southbound right-turn lane to require significant additional construction.

TABLE 3C
PHASE 2 — FUTURE PLANNED GEOMETRY
CAPACITY ANALYSIS SUMMARY

YEAR 2024 YEAR 2024 COMBINED
INTERSECTION PPRI\:I:D BACKGROUND PLANNED IMPROVED | IMPROVED 2
(LOS/DELAY) (LOS/DELAY) (LOS/DELAY) (LOS/DELAY)
3
Schaad Road at ! AM D/382 D/40.5 C/327 WA
Pleasant Ridge Road PM D/410 D/ 482 D/4833
4
Schaad Road at 2 AM A D/322 A/92 "
East Site Access Road PM F /2053 B/126*
Schaad Road at 2 AM C/215
. N/A N/A N/A
West Site Access Road PM E/381
Schaad Road at 2 AM C/221 D/283
. . N/A N/A
La Christa Way/Hilda Lane PM C /239 D /289
3 5
Schaad Road at ! AM E/551 F/817 E /569 D/353
Oak Ridge Hwy. (S.R. 62) PM E/725 F /954 F/90.4°3 E/581°

! SIGNALIZED CONTROL - Level-of-Service and Average Vehicular Delay (seconds) for full intersection utilizing HCM
methodology.

2 SIDE STREET STOP CONTROL - Level-of-Service and Average Vehicular Delay (seconds) for highest delay side street
approach utilizing HCM methodology.

3IMPROVEMENT INCLUDED - Optimized Signal Timing

4IMPROVEMENTS INCLUDED - New Traffic Signal with Optimized Signal Timing

SIMPROVEMENTS INCLUDED - Right-turn lanes on all approaches of Schaad Road at Oak Ridge Highway and Optimized
Signal Timing

See APPENDIX C for computer print-out summaries and discussion of Capacity and Level-of-Service concepts.
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TABLE 3C provides a summary of the capacity analyses that would result from build-out of development
Phase 2 and completion of the previously discussed roadway project. The results are similar to those shown
in TABLE 3B (Phase 1 development), except that the traffic signal at the original site entrance will be clearly
needed, based on PM peak hour traffic. In addition, LOS "E" operation will marginally occur at the Oak Ridge
Highway and Schaad Road intersection during the PM peak, even with right turn lanes added to all
intersection approaches.

TURN LANE ASSESSMENT

The need for right-turn lanes for the two proposed site access intersections was evaluated utilizing the turn
lane warrant criteria published in the Knox County Access Control and Driveway Design Policy, as
developed by Harmelink. It is assumed that left-turn lanes will be provided for each of these intersections
when the Schaad Road roadway widening project is constructed.

The result of this assessment is that a right-turn lane will be warranted for Phase 1 traffic at the east site
intersection, which is the only one proposed, for Phase 1 development. Right-turn lanes will also be
warranted for both driveways during Phase 2.

SIGHT DISTANCE ASSESSMENT

Intersection corner sight distance was field evaluated for the two site access study intersections located on
Schaad Road. The posted speed limit on this section of Schaad Road is 40 mph, so the required minimum
sight distance is 400 feet. Based on our field evaluation, sight distances well in excess of this minimum value
are easily achievable looking both directions from both of these intersections. This will require the cutting of
a line of trees and brush along the north side of Schaad Road, but this vegetable is either on the roadway
right-of-way or on the project property. Once this is accomplished, not only will these sight distances
greatly exceed the required 400 foot minimum, they will in fact exceed 500 feet. Once Schaad Road is
widened, these distances will likely be significantly greater.

TRAFFIC SIGNAL WARRANT ASSESSMENT

The traffic signal warrants from the Manual on Uniform Traffic Control Devices (MUTCD) were evaluated for
the project east site access intersection on Schaad Road, using spreadsheets developed for this purpose.
Unfortunately, with the only available traffic data being for the A.M. and P.M. peak traffic hours, this
assessment is somewhat limited. The results did, however, allow some reasonable conclusions to be made,
which are summarized below. The traffic signal warrant spreadsheets are located in APPENDIX C.

1. The peak hour signal warrant will likely be met at some point in time nearing full build-out of
development Phase 1, if Schaad Road at the development site remains two lanes. It is
unlikely that other signal warrants would be met under these conditions.

2. No signal warrants are likely to be met at full build-out of development Phase 1, assuming

Schaad Road is widened to four traffic lanes.

3. Multiple signal warrants are likely to be met when development Phase 2 is built-out, even
with the four lane roadway completed. As a minimum, the peak hour warrant will be
met and it is extremely likely that the four-hour warrant will be met.
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7.0 CONCLUSIONS & RECOMMENDATIONS

The primary conclusion of this study is that the traffic generated from the proposed mixed-use
development will contribute towards negative level-of-service impacts at several of the study intersections.
This is especially true prior to completion of the Schaad Road widening project, which will address many of
these issues. The following recommendations are considered appropriate in order to maximize the
operations and safety of the study intersections, and thus to minimize the impact of this development on
area traffic:

1. All traffic signals in this area should have their signal timing evaluated regularly in order to ensure
optimized traffic flow and operations. Given that significant development appears likely for this
area over the next several years, these reviews should be conducted every one or two years.

2.  The Phase 1 site access intersection should be monitored for side street delays as the project is
being built-out, and if delays become intolerable, considered for installation of a temporary traffic
signal. It should be noted that in addition to helping the site access intersection, such a signal
would create gaps in traffic to reduce side street delays at other nearby intersections such as La
Christa Way/Hilda Lane.

3. Knox County should prioritize the Schaad Road widening project, as it is desperately needed for
this rapidly developing area. This project should include left-turn lanes and median openings for
both project site intersections. The eastbound left-turn storage for the two site intersections
should be a minimum length of 125 feet.

4.  Right-turn lanes should be added to the two project site intersections, each with a minimum
storage length of 75 feet.

5. Both project site intersections should be provided with left and right-turn lanes on their side street
southbound approaches. The right-turn lanes for these two approaches should be a minimum of
100 feet at the west site entrance and 150 feet at the east site entrance.

6. A permanent traffic signal will likely need to be installed at the east project site intersection in
conjunction with the Schaad Road widening project, assuming that project Phase 2 is on track for
development. This signal should include westbound protected-permissive left-turn operation.

7.  The intersection of Schaad Road and Oak Ridge Highway should have right-turn lanes
constructed on all four intersection approaches. It should be noted that these lanes will be easy to
do on the Oak Ridge Highway approaches, as the existing shoulders can be restriped, and a right-
turn lane on the northbound approach has been recommended by a traffic study for another
development in the area. This would leave only the southbound right-turn lane to require
significant additional construction.

8. New site signage and landscaping should be carefully positioned to prevent blockage of the line
of sight for drivers exiting at project site driveways.

9. The project developer should have a land surveyor certify that the required corner sight distance
is available upon the completion of each project access roadway onto Schaad Road.
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Lanes, Volumes, Timings Schaad Road T1S Combined Phase 1 AM 2022
1: Schaad Road & Qak Ridge Highway Future Geometry and Traffic Conirol w/ County Project, Optimzed Timing

Maximum v/c Ratio: 0.93
Intersection Signal Delay: 426 - - Infersection Lt
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15
* UserEntered Value
#_ 95t percentile volume exceeds capaity, quetie may be longe
Queue shown is maximum after two cycles.

Splits and Phases: 1 Schaad Road & Qak Ridge Highway

Timing Plan: AM Peak Synchro 10 Report
Cannon & Cannoen, Inc, Page 2
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Lanes, Volumes, Timings
1. Schaad Road & Oak Ridge Highway

Schaad Road TIS Combined Phase 1 PM 2022
Future Geometry and Traffic Control wf County Project, Optmized Timing

Permitled Phase
Detector Phase

:Act' EffCt:-Gfeéﬁ: (s :
Actuated c/C Ratio .

0.14

Queue Delay.
Totai Delay

Tt Bay Length (f)
Base Capacny (vph)_ )

Spﬂl.back Cgp 'Reductn 7

Storage Cap Reductn u = :

Reduced v/c Ratio 1.04 041 065 107 101 074 065 074 097

Timing Plan: PM Peak Synchro 10 Report

Cannon & Cannen, Inc.

Page 1
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Lanes, Volumes, Timings Schaad Road TIS Combined Phase 1 PM 2022
1: Schaad Road & Oak Ridge Highway Future Geometry and Traffic Conirol w/ County Project, Cptmized Timing

Cycle Longth: 120
A:c'tu_atle;d%G’y.cl.e._tér'aidt.h':f.-1 200

: g_
In_t_ersecnon _Capamty Ui|||zat|on 91.6% ICU Level of Service F

-queue is theoretically infinite

_ Queue shown is maximum affer two cycles
# - 95th-percentile volume exceeds capacity, qusue may b
Queue shown is maximum after two cycles.

Splits and Phases:  1: Schaad Road & Oak Ridge Highway

Timing Plan; PM Peak Synchro 10 Report
Cannon & Cannen, Inc. Page 2
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General Information

Analyst BIH Intersection Schaad at La Christa
Agency/Co. ‘Cannon & Cannon, Inc. ~Jurisdiction Knéx Counly 7
Date Performed 5/24/2018 East/\West Street Schaad Road
“Analysis Year 2024 “North/South Street = .| La Christa Way "
Time Analyzed AM Peak - Background Phs2 Peak Hour Factor 0.92

Intersection Orientation “East-West ; ‘Analysis Time Period (hrs) ] 0.25

Project Description

Future Geometry and Traffic Control w/ County Proj

Approach

Median Type | Storage

Eastbound Westbound Northbound Southbound
“Moverment - FUIES T S F) I W VIR It IS, ) )T VRO NS A B e - IO BT R R I S
Priority iU 1 2 3 44U 4 5 [ 7 8 9 10 11 12
Number of Lanes -+ .= S e ] e o iy ! oo e o o ) ] e
Canfiguration L T TR L T TR LTR TR
Volume {veh/h) ‘0 g | e f v e 0 1129 o oo 1 a7} 0 ] 33
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3 3 3
Proportion Time Blocked - [
Percent Grade (%) 0 0
Right Turn Channelized = =" e I

Left + Thru

Base Critical Headway (sec)

Critical Headway {sec)

416

7.56

6.56

6.95 ) 756 ] 656 | 696

Base Follow-Up Headway (sec)

Falow-Up Headway (se) "= -

Flow Rate, v (veh/h)

54

"‘Capacity, ¢ (veh/h) {558 857 625 264
v/c Ratio 0.02 0.00 0.00 0.21
95% Queue Length, Qus {veh) - -7 01, 00 00 - EETE
Control Delay {s/veh) 11.6 9.2 10.8 22.1

Level of Service (LOS) - i B CA B [
Approach Delay (s/veh) 0.2 0.0 10.8 22.1

" Approach LO5 : SR O o

Copyright © 2018 University of Florida. Alt Rights Reserved.
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General Information |

pite Information

Analyst BIH Intersection Schaad at La Christa
Agency/Co. ‘Cannon & Cannon, Inc, - Jurisdiction: L0 Knox County °

Date Performed 5/24/2018 East/West Street Schaad Road
Analysis Year 2024 ““North/South Street - La Christa Way =
Time Analyzed PM Peak Background Phs2 Peak Hour Factor 0.94

Intersection Orlentation iEast West - 1: :Analyéis'Time Period (hrsy -] ©.25 -

Praject Descrlptmn

Future Geometry and Traffic Control w/ County Proj

Lanes

Vehlcle \Iolumes and_AdJustments__f _' . -

Westbound

Southbound

223

3.53

Approach Eastbound Northbound

Mevement .= g L T R u e R e T NS RRH R Ity i I 1
Priority u 1 2 3 4U 4 5 & 7 8 10 11 12
Number of banes = oo s ] 2o e o e o p s e ] 1 BRI I T RO
Configuration L T TR L T TR LTR TR

Volume (veh/n) "5 e e as o aar e e | s e e AL 4] o e
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3 3
Propartion Time Blocked =20 ™

Percent Grade {%) 0 0

Right Turn Channelized

Median Type ] Storage Left + Thru 1

Cﬂtlcal and Fo.ll"" ! S

Base Critical Headway {sec) 4.1 4.1 7.5 6.5 6.9

Critical Headway (seq) .- 0 416 416 7.56 -] 656 | 696 7.56 | 656 | 6.96 .
Base Follow-Up Headway (sec) 2.2 2.2 3.5 40 33 35 4.0 33
Follow-Up Headway (sec) '+ ™" 2.23 333 0 a3 403 ] 333

Delay, Queue Length "and Leve'

of Service

Flow Rate, v {veh/h) 27
“Capacity, < (veh/h) 673 5235 253 214
v/c Ratio 0.04 0.01 0.02 0.11
'95% Quee Length, Qos (veh) © |61 200 01 04
Control Delay (s/veh) 106 2.6 125 239
“level of Service (1OS) 1 B GBS SR S olth
239

Approach Delay {s/veh)

c.1

19.5

‘Approach LOS.

ToRRENNE
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Lanes, Volumes, Timings Schaad Road TIS Combined Phase 2 PM 2024
1: Schaad Road & Oak Ridge Highway Future Geometry and Traffic Control w/ County Project, Oplimized Timing

Ay A b AN ]S

Traffic Volume (vh). -
Future Volume (vph}

Minimum Split(s) -
Total Spit (s)

ApproachLOS -
Queue l_.g:ngt_!]__SOth (ft)

Reduced vic Ratio 118 040 067 112 116 06 0463 099  1.08
Timing Plan; PM Peak Synchro 10 Report
Cannon & Cannon, Inc, Page 1
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Lanes, Volumes, Timings Schaad Road T1S Combined Phase 2 PM 2024
1. Schaad Road & Oak Ridge Highway Future Geometry and Traffic Control wf County Project, Optimized Timing

Cycle Lengih 140

ICU Level of Service G

= Voliime exceeds capacity, quele is theorefically infinite.
_ Queue shown | 'SmaX'mum aftertwocycles.
e queie may be fonge

Queue shown is maximum afler two cycies

Splits and Phases:  1: Schaad Road & Oak Ridge Highway

Timing Plan: PM Peak Synchro 10 Report
Cannon & Cannon, Inc. Page 2
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Lanes, Volumes, Timings Schaad Road TIS Combined Phase 2 AM 2024
1. Schaad Road & Oak Ridge Highway Future Geemetry and Traffic Control w/ County Prolect, Existing Timing

Cycie Length 148 5

~ Volume exceeds capacity, queue is theoretically infinife.
_ Queue shown is maxnmum afte; two cycles

Queue shown is maximum after two cycles

Splits and Phases:  1: Schaad Road & Oak Ridge Highway

e

Timing Plan; AM Peak Synchre 10 Report

Cannon & Cannen, Inc. Page 2
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l.anes, Volumes, Timings Schaad Road TIS Combined Phase 2 PM 2024
1: Schaad Road & Oak Ridge Highway Future Geometry and Traffic Contral w/ County Project, Existing Timing

FitProtected. .
Satd. Flow {pr
FltPermitted
Satd. Flow (pe

Total Spiit (
Max;mum Green (s ( )

"Base Capacity (vph)

Slarvation Cap Reductn -

Reduced vic Ratio 132 043 064 114 148 072 061 074 089

Timing Plan: PM Peak Synchro 10 Report
Cannon & Cannon, Inc. Page 1
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Lanes, Volumes, Timings Schaad Road TIS Combined Phase 2 AM 2024
3: Pleasant Ridge Road & Schaad Road Future Geometry and Traffic Control wf County Project, Existing Timing

Aoy v T AN AN Y

Satd. Flow (p ot)

Flt Permitted

Satd. Flow {perm)

Satd. Flow (RTOR) -

Peak Hour Factor

Shared Lane Traffic (%) =
Lane Group Flow (vph)

Al-Red Time (5)
Losl Time Adjust(s)
Total Lost Time (s)

Reduced vic Ratio 040 047 031 058 032 023 Q146 004 059

Timing Plan: AM Peak Synchro 10 Report
Cannen & Cannon, Inc. Page 1
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Lanes, Volumes, Timings Schaad Road TIS Combined Phase 2 AM 2024
3: Pleasant Ridge Road & Schaad Road Future Geometry and Traffic Control w/ County Project, Existing Timing

Cycle Length 193

Control Type ‘Actuated-Uncoordinated
Mammurn_ Vfc Ratlo 0 82

tersection LOS: [
ICU Level of Service D
Analysis Period (min) 15.
*  User Entered Value

Splits and Phases:  3: Pleasant Ridge Road & Schaad Road

Timing Plan: AM Peak Synchro 10 Report
Cannen & Cannon, Inc. Page 2
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l.anes, Volumes, Timings Schaad Road TIS Combined Phase 2 PM 2024
3. Pleasant Ridge Road & Schaad Road Future Geometry and Traffic Control w/ County Project, Existing Timing

A ey v AN A MY

FlitProtected .

Satd. Flow (prof)

Flt Permitted -

Satd. Flow (perm)

Satd. Flow (RTOR)

Peak Hour Factor

Shared Lane Traffic (%) =~

Total Delay 246 671 592 397 42 TI7 74 398 179 96

Turn Bay Length (ff : '
Base Capamiy(vph} 517 1274 400 1395 443 618 889 451 618 824

Storage Cap| -
Reduced vic Rafio 0.59 0.94 0.80 0.58 0.27 053 043 015 049 040
Timing Plan: PM Peak Synchro 10 Report
Cannon & Cannon, Inc. Page 1
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Lanes, Volumes, Timings Schaad Road TIS Combined Phase 2 PM 2024
3. Pleasant Ridge Road & Schaad Road Future Geometry and Traffic Control wi County Project, Existing Timing

Cycie Length 19
Aciu_ated_C_yq_le._ F_ength1512

Natural Cycle: 50 ,
Controt Type: Actuated-Uncoordinated =~
Maximum vic Ratio: 0.98 -
Intersection Signal Delay: 48.2 L ntersection LOS: [
Intersection Capacity Utlllzatlon 93 1% 1CU Level of Service
AnaIySIS'Peraod_ {min) 15 - o

. y, queue may be longe
Queue shown is maximum after two cycles

Splits and Phases:  3: Pleasant Ridge Road & Schaad Road

o o1 \'@3

Timing Plan: PM Peak Synchro 10 Report
Cannon & Cannon, inc. Page 2
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General Information

Site Information

Analyst BiH Intersection Schaad at West Site Entr
Agency/Co. - Cannon & Cannen, Inc. Jurisdiction Knox County S
Date Performed 5/29/2018 East/West Street Schaad Road

Analysis Year 2024 North/South Street West Site Entrance
Time Analyzed PM Peak - Combined Fhs2 Peak Hour Factor 0.92

Intersection Orientation - East-West ‘Analysis Time Period (hrs) | 0.25

Praject Description

Proposed Geometry and Traffic Control w/ County Pr

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Narthbound Southbound
Moverment (U IRAE Nk B IERURS A AR RN VIS TN S A IO BT B R s
Priority 1 1 2 3 4U 4 5 6 7 8 9 10 1% 12
‘Number of Lanes oz oo e 2 o bae o o o ] 1 e 1
Configuration L T T R L R
Valume (veh/h) = o | 157 ) 1322 1178 | 52 . 54 100 -
Percent Heavy Vehicles (%) 3 3 3 3
Propartion Time Blocked e
Percent Grade (%) 0

Right Tum Channelized - - “No Na

Median Type | Storage

Critical and Follow-up Headways
Base Criti.c;a.l Headway (sec) 4.1
Critical Headway (sec) 1 418 686§ | 696
Base Follow-Up Headway {sec) 2.2 35 33

‘Follow-Up Headway (sec)

223

lay, Queue Length, and Level of Se

Fiow Rate, v (veh/h}

109

171 59

Capacity, ¢ fvehy/h) ‘506 104 416

v/e Ratio 0.34 0.57 0.26
~95% Quelle Length, Qos (veh) 1.5 27 105

Control Delay (s/veh) 15.7 77 16.7
“Level of Service {1OS) B CF c

Appreach Delay (s/veh) 1.7 38.1

Approach LOS - E
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Lanes, Volumes, Timings Schaad Road TIS Combined Phase 1 AM 2022
1. Schaad Road & Oak Ridge Highway Future Geometry and Traffic Control w/ County Project, Optimzed Timing

A ey ¢ v A b A2 N4

Traffic Volume (vph). -
Future Voiume (vph)

Satd .'Flow (prot)
Elt Permitted -

Shared Lane Traffic (%)
Lane Group Flow {vph)

PP
Approach LOS
Queue Length_50_h (ft)

Storage Cap Reductn: 0 a0 0 ; 0 '
Reduced vfc Ratio 082 065 023 084 074 016 068 042 073 0N 079 081
Timing Plan: AM Peak Synchro 10 Report
Cannon & Cannan, Inc. Page 1
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Lanes, Volumes, Timings Schaad Road TIS Combined Phase 1 AM 2022
1. Schaad Road & Oak Ridge Highway Future Geometry and Traffic Control wf County Project, Optimzed Timing

Cycle Length: 80
Actuated Cycle Length: 79.1
Natural Cycle: 80 7
Conlrol Type: Actuated-Uncoordinated = -+ -
Max1mum w'c Railo 0 86

intersectlon Capacny Uhl|zat|0n 68 1%
Analysis Period {min) 15
¥ User bntered Value
#. 95t percentile volume exceeds capacity. qtielie may be fonger.
Queue shown is maximum after two cycles.

' iCU Lével of Serwce C o

Splits and Phases: 1. Schaad Road & Oak Ridge Highway

Timing Plan: AM Peak Synchro 10 Report
Cannen & Cannon, Inc. Page 2
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Lanes, Volumes, Timings
1. Schaad Road & Oak Ridge Highway

Schaad Road TIS Combined Phase 1 PM 2022
Future Geometry and Traffic Controf w/ County Project, Optmized Timing

AN ¢

Satd Flow (pe{m)

Satd. Flow (RTOR}.

Peak Hour Factor

Shared Lane Traffic (%)
Lane Group Flow {vph)

Tum Type .

Protected Phases

Storage Cap Reduictn 0
0.99

A N A TR S

Reduced v/c Ratio 0.36 017 0.62 095 071 085 076
Timing Plan: PM Peak Synchzo 10 Report
Cannon & Cannon, In¢. Page 1

C-114




C-115



C-116



C-117



Lanes, Volumes, Timings Schaad Road TIS Combined Phase 2 PM 2024
1: Schaad Road & Oak Ridge Highway Future Geomelry and Traffic Control w/ County Project, Optimized Timing

N Y Y

Lane Conf igurations

Shared Lane Trafflc (% G -
Lane Group Flow(vph) 767 458 16 34 78 195 270 43 3% 193 250 407

Lead- -Lag Optimize?

Vehicte Extension (s).
Recall
Act Effct Green (s) : ‘ 6.2 21
Actuatedg/CRatlo 022 042 042 044 034 034 022 013 013 018 010 010

Reduced vic Ratio 101 033 017 066 099 030 100 095 068 098 067 084

Timing Plan: PM Peak Synchro 10 Report
Cannon & Cannen, Inc. Page 1
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Lanes, Volumes, Timings Schaad Road TIS Combined Phase 2 PM 2024
1: Schaad Road & Qak Ridge Highway Future Geometry and Traffic Control w/ County Project, Optimized Timing

Natural Cycle: 120
control Type: Actuated-Uncoordinated . =
Maximum vic Ratio: 1.01 SR __
Intersection Signa! Detay: 58.1 - Inlersection LOSIE
Intersection Capacity Utilization 84.2% ICU Level of Service E

Analysis Period (min 15

- Volume exceeds capacity, queus is theorefically infinite. - =
Queue shown is maximum after two cycles. S _

# ... 95th percentile volume exceeds capacily, queue may belonger. .
Quete shown is maximum after two cycles.

Splits and Phases:  1: Schaad Read & Oak Ridge Highway

Timing Plan; PM Peak Synchro 10 Report
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