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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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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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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.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

F IGURE 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. 

SITE 
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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 

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 A.M. (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) 
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 TABLE 1 
ANNUAL AVERAGE DAILY TRAFFIC COUNT SUMMARY 

C O U N T  
Y E A R  

T D O T  C O U N T  S T A T I O N  0 0 7 5  
P L E A S A N T  R I D G E  R O A D  

S O U T H  O F  S C H A A D  R O A D  

T D O T  C O U N T  S T A T I O N  0 0 7 6  
S C H A A D  R O A D  -  B E T W E E N  

P L E A S A N T  R I D G E  R O A D  A N D   
O A K  R I D G E  H I G H W A Y  

T D O T  C O U N T  S T A T I O N  0 0 7 8  
O A K  R I D G E  H I G H W A Y  

W E S T  O F  S C H A A D  R O A D  

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. 
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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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FIGURE 4A 

2022 BACKGROUND TRAFFIC VOLUMES 
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F IGURE 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) Trip 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 

L A N D  U S E  ITE  
C O D E  S I Z E  W E E K D A Y  

( T R I PS / D A Y)  

A M  P E A K 
H O U R  

( T R I P S / H R )  

P M  P EA K  H O U R  
( T R I P S / H R )  

      

Single Family Detached 
Housing 

210 160 units 1,602 118 160 

-Entering Trips   801 (50%) 30 (25%) 101 (63%) 

-Exiting Trips   801 (50%) 88 (75%) 59 (37%) 

      

 

TABLE 2B 
PHASE 2 -  TRIP GENERATION SUMMARY 

L A N D  U S E  ITE  
C O D E  S I Z E  W E E K D A Y  

( T R I PS / D A Y)  

A M  P E A K 
H O U R  

( T R I P S / H R )  

P M  P EA K  H O U R  
( T R I P S / H R )  

.      

Multi-Family Housing 
(Low Rise) 

220 350 units 2,606 157 180 

-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) Trips1   10,220 477 883 

-Entering Trips   5,110 191 475 

-Exiting Trips   5,110 286 408  
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INTERNAL CAPTURE 2   1204 N/A 114 

-Entering Trips   602 N/A 57 

-Exiting Trips   602 N/A 57 

NET TOTAL TRIPS1   9,016 477 769 

-Entering Trips   4,508 191 418 

-Exiting Trips   4,508 286 351 

1  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 5 
TRIP DISTRIBUTION 
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FIGURE 6A 
TRIP ASSIGNMENT – PHASE 1 (2022)  
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FIGURE 6B 
TRIP ASSIGNMENT – PHASE 2 (2024)  
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FIGURE 7A 
2022 COMBINED TRAFFIC VOLUMES 
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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 

I N T E R S E C T IO N  T I M E  
PE RIOD  

Y E A R 2 0 1 8  Y E A R 2 0 2 2  Y E A R 2 0 2 2  C O M BI N E D  
E X I S T I N G  

( L O S / D E L A Y)  
B A C K G R O U N D  
( L O S / D E L A Y)  

E X I S T I N G  
( L O S / D E L A Y)  

I M P R O VE D  
( L O S / D E L A Y)  

Schaad Road at 1  
Pleasant Ridge Road 

AM C / 34.8 D / 42.8 D / 43.5 D / 39.1 3 

PM C / 33.3 D / 40.9 D / 42.1 D / 37.3 3 

Schaad Road at 2  

East Site Access Road  

AM 
N/A N/A 

F / 55.6 B / 13.9 4 

PM F / 341.4 B / 18.5 4 

Schaad Road at 2  

West Site Access Road 

AM 
N/A N/A N/A N/A 

PM 

Schaad Road at 2  

La Christa Way/Hilda Lane 

AM E / 36.8 F / 72.2 F / 89.8 
N/A 

PM F / 69.7 F / 187.0 F / 232.7 

Schaad Road at 1  

Oak Ridge Hwy. (S.R. 62) 

AM D / 43.4 E / 69.9 E / 76.1 E / 58.2 3   

PM F / 83.9 F / 152.3 F / 163.7 F / 132.8 3 

      
1 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. 
3 IMPROVEMENT INCLUDED – Optimized Signal Timing 
4 IMPROVEMENTS INCLUDED – New Traffic Signal 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. 



 

   
  

19 
TRAFFIC IMPACT STUDY

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

00773-0011     MAY 2018

EVALUATIONS  |  SECTION 6

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 

I N T E R S E C T IO N  T I M E  
PE RIOD  

Y E A R 2 0 2 2  Y E A R 2 0 2 2  C O M BI N E D  
B A C K G R O U N D  
( L O S / D E L A Y)  

P L A N N E D  
( L O S / D E L A Y)  

I M P R O VE D  1  
( L O S / D E L A Y)  

I M P R O VE D  2  
( L O S / D E L A Y)  

Schaad Road at 1  
Pleasant Ridge Road 

AM D / 36.1 D / 36.6 C / 29.5 3 
N/A 

PM D / 38.6 D / 39.3 C / 33.9 3 

Schaad Road at 2  

East Site Access Road  

AM 
N/A 

C / 18.7 A / 6.5 4 
N/A 

PM C / 23.9 A / 7.8 4 

Schaad Road at 2  

West Site Access Road 

AM 
N/A N/A N/A N/A 

PM 

Schaad Road at 2  

La Christa Way/Hilda Lane 

AM C / 21.0 C / 22.5 
N/A N/A 

PM C / 22.3 C / 23.1 

Schaad Road at 1  

Oak Ridge Hwy. (S.R. 62) 

AM D / 50.3 D / 48.8 D / 42.6 3 C / 32.9 5   

PM E / 65.7 E / 69.4 E / 65.6 3 D / 50.2 5 

      
1 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. 
3 IMPROVEMENT INCLUDED – Optimized Signal Timing 
4 IMPROVEMENTS INCLUDED – New Traffic Signal with Optimized Signal Timing 
5 IMPROVEMENTS 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 

I N T E R S E C T IO N  T I M E  
PE RIOD  

Y E A R 2 0 2 4  Y E A R 2 0 2 4  C O M BI N E D  
B A C K G R O U N D  
( L O S / D E L A Y)  

P L A N N E D  
( L O S / D E L A Y)  

I M P R O VE D  1  
( L O S / D E L A Y)  

I M P R O VE D  2  
( L O S / D E L A Y)  

Schaad Road at 1  
Pleasant Ridge Road 

AM D / 38.2 D / 40.5 C / 32.7 3 
N/A 

PM D / 41.0 D / 48.2 D / 48.3 3 

Schaad Road at 2  

East Site Access Road  

AM 
N/A 

D / 32.2 A / 9.2 4 
N/A 

PM F / 205.3 B / 12.6 4 

Schaad Road at 2  

West Site Access Road 

AM 
N/A 

C / 21.5 
N/A N/A 

PM E / 38.1 

Schaad Road at 2  

La Christa Way/Hilda Lane 

AM C / 22.1 D / 28.3 
N/A N/A 

PM C / 23.9 D / 28.9 

Schaad Road at 1  

Oak Ridge Hwy. (S.R. 62) 

AM E / 55.1 F / 81.7 E / 56.9 3 D / 35.3 5   

PM E / 72.5 F / 95.4 F / 90.4 3 E / 58.1 5 

      
1 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. 
3 IMPROVEMENT INCLUDED – Optimized Signal Timing 
4 IMPROVEMENTS INCLUDED – New Traffic Signal with Optimized Signal Timing 
5 IMPROVEMENTS 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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