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Executive Summary 

Hardin Valley Land Partners is proposing a residential development with single 
family homes in Knox County.  The project is located between Coward Mill Road 
and Faith Promise Lane east of Pellissippi Parkway. The development will consist of 
118 single family homes.  Construction is proposed to take place this year and this 
study assumes full build out for the development will occur in 2021.   
 
This project will be completed in two phases.  Phase 1 shows a single temporary 
connection, Access Road #1 to Coward Mill Road.  Phase 1 is expected to start in 
2018 and be completed in 2019 and will include the construction of 35 single 
family lots.  Construction of the Cherahala Boulevard extension will start in circa 
April 2019 and is projected to be substantially complete by April 2020.  At this time 
Access Road #2 will be built as a connection to the proposed Cherahala Boulevard 
extension.  Phase 2 will include the full buildout of the subdivision with an 
anticipated completion in 2021.  
 
In order to maintain or provide an acceptable level-of-service for each of the 
intersections studied, some recommendations are presented. 
 
Coward Mill Road @ Temporary Access Road #1 
 
At the intersection of Coward Mill Road at Access Road #1, the overall intersection 
operates at a LOS A during the AM peak hour and a LOS A during the PM peak 
hour after the completion of both the Phase 1 and Phase 2 of the Coward Mill 
Subdivision.   
 
Once the Cherahala Boulevard extension is substantially complete, this intersection 
will be removed.  
 
Coward Mill Road @ Pellissippi Parkway 
 
The TDOT improvements to the intersection of Coward Mill Road at Pellissippi 
Parkway will restrict the traffic turning from Coward Mill road onto Pellissippi 
Parkway to right turns only.  The background traffic volumes for the westbound 
approach will operate at a LOS E (48.2 sec) during the AM peak hour and a LOS D 
(31.5 sec) during the PM peak hour.  
 
After the completion of the Phase 1 of the Coward Mill Subdivision the westbound 
approach of the intersection of Coward Mill Road at Pellissippi Parkway is expected 
to operate at a LOS F (56.5 sec) during the AM peak hour and a LOS D (33.6 sec) 
during the PM peak hour.    
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Coward Mill Road 
 
The width of Coward Mill Road between the intersection of Pellissippi Parkway and 
temporary Access Road #1 varies between 17 feet to 22 feet.  Knox County policy 
states that access to new developments need to have a pavement width of at least 
20 feet.  Roadway improvements on Coward Mill Road will not be required due to 
the rural road status of Coward Mill Road and the maximum of 35 single family lots 
that will be built in Phase 1 of the Coward Mill Subdivision.       
 
 
Cherahala Boulevard Extension @ Access Road #2 
 
At the intersection of Cherahala Boulevard at Access Road #2, the northbound 
approach operates at a LOS B during both the AM and PM peak hours after the 
completion of the Phase 2 of the Coward Mill Subdivision including the full build-
out of 118 single family lots.   
 
Based on current conditions neither a southbound right turn lane nor a northbound 
left turn lane is warranted at the intersection of Cherahala Boulevard at Access Road 
#2.   
 
Cherahala Boulevard @ Hardin Valley Road 
 
After the completion of Phase 2 of the Coward Mill Subdivision including the 
connection to Cherahala Boulevard the overall intersection will operate at a LOS F 
during both the AM and PM peak hours.  
 
FMA recommends signal timing at the intersection of Cherahala Boulevard at 
Hardin Valley Road be updated as a part of the Cherahala Boulevard extension 
project due to the changing traffic patterns and increase in overall intersection 
delay.   
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1 Introduction 

1.1 Project Description 

This report provides a summary of a traffic impact study that was performed for the 
proposed Coward Mill Subdivision.  The project is located between Coward Mill 
Road and Faith Promise Lane east of Pellissippi Parkway (SR 162) in Knox County. 
The location of the site is shown in Figure 1. 
 
This proposed Coward Mill Subdivision will be completed in two phases.  Phase 1 
shows a single temporary driveway connection to Coward Mill Road.  Phase 1 is 
expected to be completed by 2019 and will include the construction of 35 single 
family lots.   
 
Construction of the Cherahala Boulevard extension will start in circa April 2019 and 
is projected to be substantially complete by April 2020.  At this time Access Road 
#2 will be built as a connection to the proposed Cherahala Boulevard extension.  
Phase 2 will include the full buildout of the subdivision with an anticipated 
completion in 2021. The proposed site layout is shown in Figure 2.      
 
The purpose of this study is to evaluate the impacts to the traffic conditions caused 
by the development of the proposed subdivision.   
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Figure 2: Site Plan
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1.2 Existing Site Conditions 

The proposed subdivision site access will have one permanent access road.  A 
temporary Access Road #1 will be built during phase 1 and tie into Coward Mill 
Road.  Prior to the start of Phase 2 the temporary Access Road #1 will be removed 
and Access Road #2 will be built to tie into the proposed Cherahala Boulevard 
roadway extension that is currently under design.    
 
During a site visit it was determined that Pellissippi Parkway is a four-lane road with 
a 135 foot left turn lane and a grass median at the intersection with Coward Mill 
Road.  The Knoxville-Knox County Metropolitan Planning Commission classifies 
Pellissippi Parkway as an expressway per the Major Road Plan.  The posted speed 
limit on Pellissippi Parkway is 55 mph.   
 
Coward Mill Road is a two-lane road and has a posted speed limit of 30 mph.  The 
Knoxville-Knox County Metropolitan Planning Commission classifies Coward Mill 
Road as a minor collector per the Major Road Plan.  The intersection sight distance 
at the temporary driveway connection to Coward Mill Road was measured at 635 
feet east and 790 feet west of the intersection.  The pavement width on Coward Mill 
Road between the temporary Access Road #1 and Pellissippi Parkway varies 
between 17 feet and 22 feet.   
 
Hardin Valley Road is a four-lane road with a raised median at the intersection of 
Cherahala Boulevard. The Knoxville-Knox County Metropolitan Planning 
Commission classifies Hardin Valley Road as a minor arterial per the Major Road 
Plan.  The posted speed limit on Hardin Valley Road is 45 mph.  
 
Cherahala Boulevard at the intersection with Hardin Valley Road is a four-lane road 
with a 24 foot curbed median.  Past the intersection Cherahala Boulevard is a three-
lane road with a two-way left turn lane and the Cherahala Boulevard extension is 
shown as a two-lane road at the proposed intersection with Access Road #2.  The 
Knoxville-Knox County Metropolitan Planning Commission does not currently list a 
classification for Cherahala Boulevard; therefore it is considered a local street.  After 
the completion of the Cherahala Boulevard extension Cherahala Boulevard will be 
reclassified as a collector.  The posted speed limit on Cherahala Boulevard is 30 
mph.    
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2 Existing Traffic Volumes 

FMA conducted a turning movement count at the intersection of Hardin Valley 
Road at Cherahala Boulevard and at the intersection of Coward Mill Road at 
Pellissippi Parkway (SR 162) on Wednesday January 24, 2018.  
 
TDOT (Tennessee Department of Transportation) conducted a thru movement count 
on Pellissippi Parkway on January 26, 2017 at the TDOT count station #000083  
North of George Light Road.   
 
The existing volumes including the AM and PM peak hour traffic volumes at the 
count locations are shown in Figure 3, and the count data collected is included in 
Attachment 1.   
 
The current AM peak hour and PM peak hour were determined using the turning 
movement count that FMA conducted.  At the intersection of Hardin Valley Road at 
Cherahala Boulevard the AM peak hour occurred between 7:30 am and 8:30 am, 
and the PM peak hour occurred between 5:00 pm and 6:00 pm.  At the intersection 
of Coward Mill Road at Pellissippi Parkway (SR 162) the AM peak hour occurred 
between 7:30 am and 8:30 am, and the PM peak hour occurred between 4:45 pm 
and 5:45 pm.   
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3 Background Growth 

After the completion of the construction on Schaeffer Road there is expected to be 
an increase in the traffic at the intersection of Hardin Valley Road at Cherahala 
Boulevard.  A traffic count on Schaeffer Road was conducted on October 18, 2016 
and the results of that study were provided by Knox County Engineering & Public 
Works and are included in Attachment 3.  Assuming a 40% eastbound trip 
distribution and a 60% westbound trip distribution the projected increase at the 
intersection of Cherahala Boulevard and Hardin Valley Road is shown in Figure 4.  
Schaeffer Road is currently under construction with an expected completion date 
prior to the start of Phase 2 of the Coward Mill Subdivision.   
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The Tennessee Department of Transportation (TDOT) maintains count station 
#000084 on Hardin Valley Road near the Anderson County line south of the 
proposed project.  The annual traffic growth rate for this station over the last ten 
years is approximately 10.21% but over the last five years the annual traffic growth 
rate is approximately 0.11%.   
 
The Knoxville Regional Transportation Planning Organization (TPO) also maintains 
count station ID 093M313 on Coward Mill Road east of Pellissippi Parkway north of 
the proposed project.  The annual traffic growth rate for this station between 2001 
and 2015 is approximately 10.89%.   
 
For the purpose of this study, an annual growth rate of 1% was assumed for traffic 
on Pellisippi Parkway and an annual growth rate of 5.0% was assumed for traffic on 
Coward Mill Road and traffic at the intersection of Hardin Valley Road at Cherahala 
Boulevard until full occupancy is reached in 2021.  Attachment 2 shows the trend 
line growth charts for the TDOT and TPO count stations.   
 
TDOT is currently working on improvements to Pellissippi Parkway that will 
include resurfacing and re-striping of several intersections.  Coward Mill Road at 
Pellissippi Parkway is one of the intersections that will be affected.  After TDOT has 
finished the planned improvements at the intersection of Coward Mill Road at 
Pellissippi Parkway the traffic turning from Coward Mill Road onto Pellissippi 
Parkway will be restricted to right turns only and is expected to be completed no 
later than October 2018.    
 
Figure 5 demonstrates the projected background peak hour volumes at the 
intersection including the Schaeffer Road improvements and after applying the 
background growth rate to the existing conditions. 
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3.1 Phase 2 – Background Growth 

Construction of the Cherahala Boulevard extension will start in circa April 2019 and 
is projected to be substantially complete by April 2020.  The Cherahala Boulevard 
extension will start at the existing cul-de-sac at the end of Cherahala Boulevard and 
continue on to connect to Horseshoe Bend Lane.  It will create new intersections 
with Cherahala Boulevard at Horseshoe Bend Lane, Cherahala Boulevard at Faith 
Promise Lane and Cherahala Boulevard at Coward Mill Road.  Also the intersection 
of Coward Mill Road at Pellissippi Parkway will be closed permanently. 
 
Trips for the existing areas were calculated using the Trip Generation, 9th  Edition, 
published by the Institute of Transportation Engineers.  Business Park or Land Use 
770 was used to calculate the site trips for the existing 40 acre business park on 
Horseshoe Bend Lane and Church or Land Use 560 was used to calculate trips for 
the 67,000 SF Faith Promise Church campus.  A trip generation summary is shown 
in Table 3-1 and the trip generation worksheets that were provided by Knox County 
Engineering & Public Works are included in Attachment 3.  
 
 

Table 3-1 
Cherahala Boulevard Extension 

Trip Generation Summary 
 

Business Park 
(Land Use 770) 

 
          Total      % Entering        %Exiting  Number            Number 

                Trips                                                Entering            Exiting 
 
A.M. Peak    779  85  15      662      117 
P.M. Peak    674  20  80      135      539 
 

Faith Promise Church 
(Land Use 560) 

 
                  Total           % Entering        %Exiting  Number            Number 

              Trips                                                Entering            Exiting 
 
A.M. Peak     48  54  46       26       22 
P.M. Peak     44  54  46       24       20 
 

Total Combined Trips 
 
A.M. Peak     827           688      139 
P.M. Peak     718           159      559 
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4 Trip Generation and Trip Distribution 

Single-Family Detached Housing or Land Use 210 was used to calculate site trips 
for the proposed single family housing using the fitted curve equations from Trip 
Generation, 9th  Edition, published by the Institute of Transportation Engineers.  The 
land use worksheets are included in Attachment 4.    
 
The total number of trips generated by the Coward Mill Subdivision was estimated 
to be 1,223 daily trips. The estimated trips are 92 trips during the AM peak hour and 
122 trips during the PM peak hour.  A trip generation summary is shown in Table 4-
1. 

Table 4-1 
Coward Mill Subdivision 

Trip Generation Summary 
 

Single-Family Detached Housing 
(Land Use 210) 

 
         Total New        % Entering        %Exiting  Number            Number 

              Trips                                                Entering            Exiting 
 

Phase 1 – 35 Lots 
 
A.M. Peak    34  25  75         9       26 
P.M. Peak    40  63  37       25       15 

 
Phase 2 – Full Buildout 118 Lots 

 
Weekday  1223  50  50                 612     612 
A.M. Peak     92  25  75       23       69 
P.M. Peak    122  63  37       77       45 
 
 

The directional distribution of the traffic generated by the Coward Mill Subdivision 
was determined using the traffic data collected for the existing conditions.  For 
Phase 1 traffic it was assumed that 50% of traffic would be eastbound and 50% of 
traffic would be westbound on Coward Mill Road.  This assumption was used for 
both the AM and PM peak hours.  The Phase 1 trip distribution for the Coward Mill 
Subdivision is shown in Figure 6 and Figure 7.  
 
Figure 8 shows the Phase 1 peak hour subdivision traffic and  Figure 9 shows the 
combined Phase 1 background and subdivision peak hour traffic.  

  



Traffic Impact Study

Coward Mill Subdivision
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Figure 7: Phase 1 - PM Peak Hour Trip Distribution
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4.1 Phase 2 Trip Distribution 

The directional distribution of the traffic for the Cherahala Boulevard extension was 
determined using the traffic data collected for the existing conditions.  For Phase 2 
traffic it was assumed that 30% of traffic would be southbound and 70% of traffic 
would be northbound on Cherahala Boulevard.  This assumption was used for both 
the AM and PM peak hours.  The Phase 2 trip distribution for the Coward Mill 
Subdivision is shown in Figure 10.  
 
After the intersection of Coward Mill Road at Pellissippi Parkway is permanently 
closed the traffic will be rerouted either onto Cherahala Boulevard or to the 
intersection of Horseshoe Bend Lane at Pellissippi Parkway.  Figure 11 shows the 
expected rerouted traffic on Coward Mill Road.  
 
Using the Phase 2 trip distribution Figure 12 shows the trips generated from the 
existing Faith Promise Church and the Business Park.   
 
Using the Phase 2 trip distribution the trips generated from the Coward Mill 
Subdivision are shown in Figure 13.  Figure 14 shows the combined peak hour 
traffic from the background growth and the full build out of Phase 2 of the Coward 
Mill Subdivision.   
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Figure 10: Phase 2 - AM & PM Peak Hour Trip Distribution
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Figure 11: Phase 2 - 2021 Coward Mill Rd Peak Hour Traffic
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Figure 12: Phase 2 - 2021 Cherahala Blvd Peak Hour Traffic
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Figure 13: Phase 2 - Peak Hour Subdivision Traffic
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5 Projected Capacity and Level of Service 

Unsignalized intersection capacity analyses were performed using the Highway 
Capacity Software (HCS7) for the AM and PM peak hours to evaluate the traffic 
conditions at the Phase 1 intersections of Coward Mill Road at Pellissippi Parkway 
and Coward Mill Road at Temporary Access Road #1 and the Phase 2 intersections 
of Cherahala Boulevard at Access Road #2 and Cherahala Boulevard at Coward Mill 
Road. 
 
Signalized intersection capacity analyses were performed using Highway Capacity 
Software (HCS7) with the existing signal timing for the AM and PM peak hours to 
evaluate the traffic conditions at the intersection of Hardin Valley Road at Cherahala 
Boulevard. The existing signal timing was provided by Knox County and is included 
in Attachment 5.  Optimized signal timing was used for the background and Phase 2 
traffic conditions at the intersection of Hardin Valley Road at Cherahala Boulevard.      
 
The results from the analyses are expressed with a term “level of service” (LOS), 
which is based on the amount of delay experienced at the intersection.  The LOS 
index ranges from LOS A, indicating excellent traffic conditions with minimal delay, 
to LOS F indicating very congested conditions with excessive delay.  LOS D 
generally is considered the minimum acceptable condition in urban areas.  The 
HCS7 worksheets are included in Attachments 6, 7, 8, and 9. Table 5-1 shows the 
results of the capacity analyses for Phase 1 and Table 5-2 shows the results of the 
capacity analyses for Phase 2. 
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Table 5-1 
Phase 1 - Intersection Analysis 

Level of Service (LOS) Summary 
 

    Delay (sec)/LOS  
 

Coward Mill Road @ Pellissippi Parkway (Existing 2018) 
 

AM Peak  WB Approach 418.4 / F 
    SB Left Turn 23.2 / C 
          

PM Peak  WB Approach 143.7 / F 
    SB Left Turn 23.0 / C 
      

Cherahala Boulevard @ Hardin Valley Road (Existing 2018) 
 

AM Peak  Intersection 64.4 / E 
             

PM Peak  Intersection 48.0 / D 
 

Coward Mill Road @ Pellissippi Parkway (Background 2021) 
 

AM Peak  WB Approach 48.2 / E 
    SB Left Turn 24.9 / C 
  

PM Peak  WB Approach 31.5 / D 
    SB Left Turn 24.8 / C 
 

Cherahala Boulevard @ Hardin Valley Road (Background 2021) 
 

AM Peak  Intersection 78.3 / E 
  

PM Peak  Intersection 56.1 / E 
 

Coward Mill Road @ Pellissippi Parkway (Phase 1 - 35 Lots 2021) 
 

AM Peak  WB Approach 56.5 / F 
    SB Left Turn 25.1 / D 

  
PM Peak  WB Approach 33.6 / D 

    SB Left Turn 25.7 / D 
 

Coward Mill Road @ Temporary Access Road #1 (Phase 1 – 35 Lots 2021) 
 

AM Peak  EB Approach 9.3 / A 
    NB Approach 7.4 / A 
     

PM Peak  EB Approach 9.1 / A 
    NB Approach 7.4 / A 
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Table 5-2 
Phase 2 - Intersection Analysis 

Level of Service (LOS) Summary 
 

    Delay (sec)/LOS  
 

Cherahala Boulevard @ Hardin Valley Road (Phase 2 Buildout 2021) 
 

AM Peak  Intersection 104.5 / F 
     

PM Peak  Intersection 93.9 / F 
 

Cherahala Boulevard @ Coward Mill Road (Phase 2 Buildout 2021) 
 

AM Peak  WB Approach 19.1 / C 
    NB Approach 7.5 / A 
    SB Approach 8.7 / A 

 
PM Peak  WB Approach 14.0 / B 

    NB Approach 8.2 / A 
    SB Approach 7.8 / A 

 
Coward Mill Road @ Access Road #2 (Phase 2 Buildout 2021) 

 
AM Peak  WB Approach 7.7 / A 

    NB Approach 11.9 / B 
     

PM Peak  WB Approach 8.7 / A 
    NB Approach 13.6 / B 
 
 
 
 
 

6 Turn Lane Warrant Analysis 

The intersection of Cherahala Boulevard at Access Road #2 was evaluated to 
determine if a right turn lane or a left turn lane are warranted. The Knox County 
Department of Engineering and Public Works handbook, “Access Control and 
Driveway Design Policy,” was used to analyze the information.  No turn lane 
warrants are met at the intersection of Cherahala Boulevard at Access Road #2 
during the AM or PM peak hours.  The turn lane warrant worksheets and analysis 
are included in Attachment 10. 
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7 Delay Study Analysis 

A delay study was performed at the intersection of Coward Mill Road at Pellissippi 
Parkway on Thursday February 22, 2018 during the AM and PM peak 15 minute 
periods.   The AM peak period was from 8:00 am – 8:15 am with a total volume of 
10 vehicles and a calculated delay of 36 seconds per vehicle.  The PM peak period 
was from 5:00 pm – 5:15 pm with a total volume of 15 vehicles and a calculated 
delay of 153 seconds per vehicle.  The delay study worksheets and analysis are 
included in Attachment 11. 
 

8 Conclusions and Recommendations 

8.1 Coward Mill Road @ Temporary Access Road #1 

At the intersection of Coward Mill Road at Temporary Access Road #1, the overall 
intersection operates at a LOS A during both the AM and PM peak hours after the 
completion of the Phase 1 of the Coward Mill Subdivision.   
 
The minimum required sight distance for a road with a posted speed limit of 30 
mph is 300 feet in each direction in accordance with the “Minimum Subdivision 
Regulations” for Knoxville and Knox County.  The proposed intersection of Coward 
Mill Road at Access Road #1 has a measured sight distance that exceeds 300 feet 
east and west of the intersection, which meets the requirement.  The approximate 
sight distance is 635 feet east and 790 feet west of the intersection.  FMA 
recommends any landscaping be installed so as to maintain the sight distance and 
continue to comply with Knox County Engineering & Public Works requirements.  
 
Coward Mill Road is classified as a collector. The minimum intersection spacing 
required for a collector is 300 feet per the “Minimum Subdivision Regulations” for 
Knoxville and Knox County.  For Phase 1 the nearest road intersection to the 
proposed Access Road #1 is currently 1,250 feet south at the intersection of Coward 
Mill Road at Pellissippi Parkway. This intersection exceeds the typical minimum 
separation of 300 feet between roads on a collector; therefore, no change is 
necessary.   
 
Once the Cherahala Boulevard extension is substantially complete, this intersection 
will be removed.  
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8.2 Coward Mill Road @ Pellissippi Parkway 

The existing westbound approach of the intersection of Coward Mill Road at 
Pellissippi Parkway operates at a LOS F (418.4 sec) during the AM peak hour and a 
LOS F (143.7 sec) during the PM peak hour using the existing intersection layout 
which allows for both left and right turns onto Pellissippi Parkway. 
 
The delay study calculated an existing average delay of 36 seconds per vehicle 
during the AM peak period and an existing average delay of 153 seconds per 
vehicle during the PM peak period.  The discrepancy during the AM peak period is 
most likely due to the lower traffic volume that was measured on the day that the 
delay study was performed in comparison to the traffic volume on the day that the 
turning movement count was performed.    
 
The TDOT improvements to the intersection of Coward Mill Road at Pellissippi 
Parkway will restrict the traffic turning from Coward Mill road onto Pellissippi 
Parkway to right turns only.  The background traffic volumes for the westbound 
approach will operate at a LOS E (48.2 sec) during the AM peak hour and a LOS D 
(31.5 sec) during the PM peak hour.  
 
After the completion of the Phase 1 of the Coward Mill Subdivision the westbound 
approach of the intersection of Coward Mill Road at Pellissippi Parkway is expected 
to operate at a LOS F (56.5 sec) during the AM peak hour and a LOS D (33.6 sec) 
during the PM peak hour.    
 

8.3 Coward Mill Road 

The width of Coward Mill Road between the intersection of Pellissippi Parkway and 
temporary Access Road #1 varies between 17 feet to 22 feet.  Knox County policy 
states that access to new developments need to have a pavement width of at least 
20 feet.  Roadway improvements on Coward Mill Road will not be required due to 
the temporary subdivision access and the maximum of 35 single family lots that will 
be built in Phase 1 of the Coward Mill Subdivision.       
 

8.4 Cherahala Boulevard Extension @ Access Road #2 

At the intersection of Cherahala Boulevard at Access Road #2, the northbound 
approach operates at a LOS B during both the AM and PM peak hours after the 
completion of the Phase 2 of the Coward Mill Subdivision including the full build-
out of 118 single family lots.   
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The minimum required sight distance for a road with a posted speed limit of 30 
mph is 300 feet in each direction in accordance with the “Minimum Subdivision 
Regulations” for Knoxville and Knox County.  The proposed intersection of 
Cherahala Boulevard at Access Road #2 has a measured sight distance that exceeds 
300 feet north and south of the intersection, which meets the requirement.  FMA 
recommends any landscaping be installed so as to maintain the sight distance and 
continue to comply with Knox County Engineering & Public Works requirements.  
 
Based on current conditions neither a southbound right turn lane nor a northbound 
left turn lane is warranted at the intersection of Cherahala Boulevard at Access Road 
#2.   
 

8.5 Cherahala Boulevard @ Coward Mill Road 

At the proposed intersection of Cherahala Boulevard at Coward Mill Road the 
westbound approach (Coward Mill Road) operates at a LOS C during the AM peak 
hour and a LOS B during the PM peak hour, while all other approaches operate at a 
LOS A after the completion of the Phase 2 of the Coward Mill Subdivision.  
 
The final design plans for the Cherahala Boulevard extension have not been 
completed; therefore the exact location of the intersection of Cherahala Boulevard 
at Coward Mill road is unknown at this time.  
 

8.6 Cherahala Boulevard @ Hardin Valley Road  

The existing intersection of Cherahala Boulevard and Hardin Valley Road operates 
at a LOS E during the AM peak hour and a LOS D during the PM peak hour using 
the existing signal timing and existing intersection layout. 
 
After the completion of the Schaeffer Road extension the intersection will operate at 
a LOS E during both the AM and PM peak hours using the updated intersection 
layout and optimized signal timing.   
 
After the completion of Phase 2 of the Coward Mill Subdivision including the 
connection to Cherahala Boulevard the overall intersection will operate at a LOS F 
during both the AM and PM peak hours.  
 
FMA recommends signal timing at the intersection of Cherahala Boulevard at 
Hardin Valley Road be updated as a part of the Cherahala Boulevard extension 
project due to the changing traffic patterns and increase in overall intersection 
delay.   
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Attachment 1
Traffic Counts

Project:  Coward Mill Subdivision
Intersection: Hardin Valley Rd @ Cherahala Blvd
Date Conducted:  01/24/2018

Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total Int. Total
7:00 AM 11 138 0 149 0 203 5 208 1 0 0 1 9 0 1 10 368
7:15 AM 20 169 1 190 0 322 11 333 0 0 0 0 12 0 4 16 539
7:30 AM 45 227 1 273 0 341 15 356 0 0 1 1 15 0 4 19 649
7:45 AM 57 98 0 155 0 375 23 398 0 0 1 1 10 1 5 16 570

Total 133 632 2 767 0 1241 54 1295 1 0 2 3 46 1 14 61 2126

8:00 AM 43 169 0 212 1 413 26 440 0 0 0 0 12 0 3 15 667
8:15 AM 53 151 0 204 2 349 33 384 0 0 0 0 10 0 5 15 603
8:30 AM 35 130 0 165 0 249 19 268 0 0 0 0 11 0 5 16 449
8:45 AM 42 103 0 145 1 253 35 289 0 0 0 0 8 0 3 11 445

Total 173 553 0 726 4 1264 113 1381 0 0 0 0 41 0 16 57 2164

3:00 PM 6 224 2 232 3 168 10 181 9 0 1 10 17 0 21 38 461
3:15 PM 5 205 0 210 2 166 3 171 0 0 0 0 15 0 21 36 417
3:30 PM 5 236 0 241 3 229 5 237 1 0 2 3 19 0 19 38 519
3:45 PM 2 306 3 311 4 251 9 264 4 0 3 7 23 1 15 39 621

Total 18 971 5 994 12 814 27 853 14 0 6 20 74 1 76 151 2018

4:00 PM 35 245 3 283 5 231 5 241 9 0 1 10 31 2 37 70 604
4:15 PM 6 234 0 240 3 171 5 179 13 0 4 17 23 1 23 47 483
4:30 PM 28 260 1 289 10 209 2 221 3 0 2 5 29 2 41 72 587
4:45 PM 10 274 3 287 3 228 1 232 6 0 8 14 29 3 38 70 603

Total 79 1013 7 1099 21 839 13 873 31 0 15 46 112 8 139 259 2277

5:00 PM 17 265 0 282 0 258 6 264 9 1 1 11 52 2 53 107 664
5:15 PM 12 280 0 292 6 284 1 291 18 0 6 24 28 0 33 61 668
5:30 PM 14 264 0 278 1 222 4 227 9 0 1 10 84 0 69 153 668
5:45 PM 17 258 1 276 1 283 4 288 6 0 3 9 50 0 22 72 645

Total 60 1067 1 1128 8 1047 15 1070 42 1 11 54 214 2 177 393 2645

Grand Total 463 4236 15 4714 45 5205 222 5472 88 1 34 123 487 12 422 921 11230
Approach % 9.8 9413.3 0.3 0.8 5914.8 4.1 71.5 0.8 27.6 52.9 0.1 45.8
Total % 4.1 #DIV/0! 0.1 42.0 0.4 #DIV/0! 2.0 48.7 0.8 0.0 0.3 1.1 4.3 #DIV/0! 3.8 8.2

Cherahala Blvd
Eastbound Westbound Northbound Southbound

Start

Hardin Valley Rd Hardin Valley Rd Cherahala Blvd



Project:  Coward Mill Subdivision
Date Conducted:  1/24/2018

AM Peak Hour 2489
PM Peak Hour 2645

Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

7:30 AM 45 227 1 273 0 341 15 356 0 0 1 1 15 0 4 19 649
7:45 AM 57 98 0 155 0 375 23 398 0 0 1 1 10 1 5 16 570
8:00 AM 43 169 0 212 1 413 26 440 0 0 0 0 12 0 3 15 667
8:15 AM 53 151 0 204 2 349 33 384 0 0 0 0 10 0 5 15 603

Total Volume 198 645 1 844 3 1478 97 1578 0 0 2 2 47 1 17 65 2489
Future (5% over 3 yrs) 229 747 1 3 1711 112 0 0 2 54 1 20 2881
PHF 0.87 0.71 0.25 0.38 0.89 0.73 - - 0.50 0.78 0.25 0.85 0.93

5:00 PM 17 265 0 282 0 258 6 264 9 1 1 11 52 2 53 107 664
5:15 PM 12 280 0 292 6 284 1 291 18 0 6 24 28 0 33 61 668
5:30 PM 14 264 0 278 1 222 4 227 9 0 1 10 84 0 69 153 668
5:45 PM 17 258 1 276 1 283 4 288 6 0 3 9 50 0 22 72 645

Total Volume 60 1067 1 1128 8 1047 15 1070 42 1 11 54 214 2 177 393 2645
Future (5% over 3 yrs) 69 1235 1 9 1212 17 49 1 13 248 2 205 3062
PHF 0.88 0.95 0.25 0.33 0.92 0.63 0.58 0.25 0.46 0.64 0.25 0.64 0.99

Peak Hour Analysis from 3:00 PM to 6:00 PM
PM Peak Hour begins at 5:00 PM

7:30 AM - 8:30 AM
5:00 PM - 6:00 PM

Hardin Valley Road Hardin Valley Road
Eastbound Westbound

Cherahala Blvd
Northbound Southbound

Peak Hour Analysis from 7:00 AM to 9:00 AM
AM Peak Hour begins at 7:30 AM

Cherahala Blvd

Start



Project:  Coward Mill Subdivision
Intersection: Coward Mill Road @ Pellissippi Parkway
Date Conducted:  01/24/2018

Left Right Total Thru Right Total Left Thru Total Int. Total
7:00 AM 5 4 9 0 8 8 0 0 0 17
7:15 AM 13 7 20 0 3 3 0 0 0 23
7:30 AM 11 4 15 0 12 12 0 0 0 27
7:45 AM 18 2 20 0 10 10 1 0 1 31

Total 47 17 64 0 33 33 1 0 1 98

8:00 AM 12 6 18 0 21 21 3 0 3 42
8:15 AM 16 4 20 0 20 20 1 0 1 41
8:30 AM 13 2 15 0 8 8 1 0 1 24
8:45 AM 10 2 12 0 4 4 1 0 1 17

Total 51 14 65 0 53 53 6 0 6 124

3:00 PM 8 2 10 0 6 6 4 0 4 20
3:15 PM 7 2 9 0 7 7 1 0 1 17
3:30 PM 9 2 11 0 2 2 3 0 3 16
3:45 PM 9 3 12 0 3 3 4 0 4 19

Total 33 9 42 0 18 18 12 0 12 72

4:00 PM 5 0 5 0 8 8 3 0 3 16
4:15 PM 7 1 8 0 8 8 4 0 4 20
4:30 PM 1 0 1 0 7 7 3 0 3 11
4:45 PM 4 6 10 0 6 6 9 0 9 25

Total 17 7 24 0 29 29 19 0 19 72

5:00 PM 13 3 16 0 7 7 7 0 7 30
5:15 PM 5 3 8 0 10 10 4 0 4 22
5:30 PM 3 5 8 0 23 23 3 0 3 34
5:45 PM 3 6 9 0 6 6 2 0 2 17

Total 24 17 41 0 46 46 16 0 16 103

Grand Total 172 64 236 0 179 179 54 0 54 469
Approach % 72.9 27.1 0.0 100.0 100.0 0.0
Total % 36.7 13.6 50.3 #DIV/0! 38.2 38.2 11.5 0.0 11.5

Start

Coward Mill Road Pellissippi Parkway Pellissippi Parkway
Westbound Northbound Southbound



Project:  Coward Mill Subdivision
Date Conducted:  1/24/2018

AM Peak Hour 141
PM Peak Hour 111

Left Right App. Total Thru Right App. Total Left Thru App. Total Int. Total

7:30 AM 11 4 15 0 12 12 0 0 0 27
7:45 AM 18 2 20 0 10 10 1 0 1 31
8:00 AM 12 6 18 0 21 21 3 0 3 42
8:15 AM 16 4 20 0 20 20 1 0 1 41

Total Volume 57 16 73 0 63 63 5 0 5 141
Future (5% over 3 yrs) 66 19 0 73 6 0 163
PHF 0.79 0.67 - 0.75 0.42 - 0.84

4:45 PM 4 6 10 0 6 6 9 0 9 25
5:00 PM 13 3 16 0 7 7 7 0 7 30
5:15 PM 5 3 8 0 10 10 4 0 4 22
5:30 PM 3 5 8 0 23 23 3 0 3 34

Total Volume 25 17 42 0 46 46 23 0 23 111
Future (5% over 3 yrs) 29 20 0 53 27 0 128
PHF 0.48 0.71 - 0.50 0.64 - 0.82

Peak Hour Analysis from 3:00 PM to 6:00 PM
PM Peak Hour begins at 4:45 PM

Westbound Northbound Southbound
Start

Peak Hour Analysis from 7:00 AM to 9:00 AM

7:30 AM - 8:30 AM
4:45 PM - 5:45 PM

Coward Mill Road Pellissippi Parkway Pellissippi Parkway

AM Peak Hour begins at 7:30 AM



TDOT Station 83 Knox County ‐ SR 162 (Pellissippi Pkwy) North of George Light Rd

Count on: 1/26/17

Hour Begin Southbound Northbound Total

10 901 1,020 1,921

11 1,092 1,055 2,147

12 1,213 1,221 2,434

13 1,267 1,141 2,408

14 1,332 1,240 2,572

15 1,945 1,661 3,606

16 2,653 2,026 4,679

17 1,852 2,333 4,185

18 526 1,463 1,989

19 785 1,033 1,818

20 442 786 1,228

21 349 621 970

22 212 392 604

23 109 247 356

24 60 137 197

1 45 91 136

2 32 50 82

3 60 77 137

4 142 169 311

5 436 450 886

6 1,166 1,140 2,306

7 2,156 2,116 4,272

8 1,537 1,716 3,253

9 1,238 1,187 2,425

TOTALS 21,550 23,372 44,922

Peak AM: 7:00 ‐ 8:00 a.m. 50/50

Peak PM:  4:00 ‐ 5:00 p.m. 57/43 SB/NB
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Attachment 2
ADT Trends

Year
Adjusted Average 

Daily Traffic
1 2000 0
2 2001 400
3 2002 0
4 2003 0
5 2004 0
6 2005 529
7 2006 0
8 2007 680
9 2008 0
10 2009 800
11 2010 0
12 2011 630
13 2012 0
14 2013 720
15 2014 0

2015 1010

Most Recent Trend Line Growth
Year ADT
2001 400
2015 1010

Annual Percent Growth 10.89%

0
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ADT Trend - TPO Station ID: 093M313
Coward Mill Rd - E of Pellissippi Pkwy



Attachment 2
ADT Trends

Year
Adjusted Average 

Daily Traffic
1 2000 7520
2 2001 7019
3 2002 7179
4 2003 7533
5 2004 7761
6 2005 8457
7 2006 8804
8 2007 9379
9 2008 9660
10 2009 9950
11 2010 10492
12 2011 17696
13 2012 17809
14 2013 15642
15 2014 17441
16 2015 17615
17 2016 17791

Most Recent Trend Line Growth Most Recent Trend Line Growth
Year ADT Year ADT
2006 8804 2011 17696
2016 17791 2016 17791

Annual Percent Growth 10.21% Annual Percent Growth 0.11%
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ADT Trend - TDOT Sta #000084
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Attachment 3 
Cherahala Boulevard / Schaeffer Road Background Traffic 

Knox County Engineering & Public Works 
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Project:  Coward Mill Subdivision Attachment 4
Date Conducted: 1/26/2018 Trip Generation

Single-Family Detached Housing - 118 Lots
(Land Use 210)

Average Daily Traffic
Ln(T) = 0.92 Ln(X) + 2.72
Ln(T) = 0.92 Ln(118 units) + 2.72
T = 1223

Peak Hour of Adjacent Street Traffic
One Hour Between 7 and 9 a.m.
T = 0.70(X) + 9.74
T = 0.70(118 units) + 9.74
T = 92

Peak Hour of Adjacent Street Traffic
One Hour Between 4 and 6 p.m.
Ln(T) = 0.90 Ln(X) +0.51
Ln(T) = 0.90 Ln(118 units) +0.51
T = 122

Phase 1 - 35 Lots

Enter Exit Enter Exit
Weekday (24 hours) 400 50% 50% 200 200
AM Peak Hour 34 25% 75% 9 26
PM Peak Hour 40 63% 37% 25 15

Phase 2 - 118 Lots

Enter Exit Enter Exit
Weekday (24 hours) 1223 50% 50% 612 612
AM Peak Hour 92 25% 75% 23 69
PM Peak Hour 122 63% 37% 77 45

Time Period Total Trips
Percent Number

Time Period Total Trips
Percent Number





 

 

 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 5 
Signal Timing 











 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 6 
Intersection Worksheets 
Existing AM/PM Peaks 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst Addie Kirkham Intersection Coward Mill @ Pellissippi

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/16/2018 East/West Street Coward Mill Road

Analysis Year 2018 North/South Street Pellissippi Parkway

Time Analyzed Existing AM Peak Peak Hour Factor 0.92

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description 548.004 Coward Mill Subdivision

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 2 0 0 1 2 0

Configuration LR T TR L T

Volume, V (veh/h) 57 16 2116 63 5 2156

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Left Only 1

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.9 4.1

Critical Headway (sec) 6.84 6.94 4.14

Base Follow-Up Headway (sec) 3.5 3.3 2.2

Follow-Up Headway (sec) 3.52 3.32 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 79 5

Capacity, c (veh/h) 53 203

v/c Ratio 1.48 0.02

95% Queue Length, Q₉₅ (veh) 7.3 0.1

Control Delay (s/veh) 418.4 23.2

Level of Service, LOS F C

Approach Delay (s/veh) 418.4 0.0

Approach LOS F

Copyright © 2018 University of Florida. All Rights Reserved. HCS7™ TWSC Version 7.2.1 Generated: 3/16/2018 7:44:43 PM
Existing AM Peak Coward Mill at Pellissippi.xtw



HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst Addie Kirkham Intersection Coward Mill @ Pellissippi

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/16/2018 East/West Street Coward Mill Road

Analysis Year 2018 North/South Street Pellissippi Parkway

Time Analyzed Existing PM Peak Peak Hour Factor 0.92

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description 548.004 Coward Mill Subdivision

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 2 0 0 1 2 0

Configuration LR T TR L T

Volume, V (veh/h) 25 17 2026 46 23 2653

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Left Only 1

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.9 4.1

Critical Headway (sec) 6.84 6.94 4.14

Base Follow-Up Headway (sec) 3.5 3.3 2.2

Follow-Up Headway (sec) 3.52 3.32 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 45 25

Capacity, c (veh/h) 64 225

v/c Ratio 0.70 0.11

95% Queue Length, Q₉₅ (veh) 3.1 0.4

Control Delay (s/veh) 143.7 23.0

Level of Service, LOS F C

Approach Delay (s/veh) 143.7 0.2

Approach LOS F

Copyright © 2018 University of Florida. All Rights Reserved. HCS7™ TWSC Version 7.2.1 Generated: 3/16/2018 7:47:12 PM
Existing PM Peak Coward Mill at Pellissippi.xtw



HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency FMA Duration, h 0.25

Analyst ALK Analysis Date 1/28/2018 Area Type Other

Jurisdiction Knox County Time Period Existing AM Peak PHF 0.93

Urban Street Hardin Valley Road Analysis Year 2018 Analysis Period 1> 7:00

Intersection Hardin Valley @ Cherah… File Name Existing AM Peak_Hardin Valley.xus

Project Description 548.004 Coward Mill Subdivision

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 198 645 1 3 1478 97 0 0 2 47 1 17

Signal Information

Green
Yellow
Red

11.5 49.5 15.0 15.0 0.0 0.0
4.5 4.0 4.0 4.0 0.0 0.0
2.0 2.5 4.0 4.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 4

Case Number 2.0 4.0 2.0 3.0 12.0 11.0

Phase Duration, s 18.0 56.0 18.0 56.0 23.0 23.0

Change Period, ( Y+R c ), s 7.0 6.5 6.5 6.5 8.0 8.0

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.4 3.2

Queue Clearance Time ( g s ), s 9.1 2.2 2.1 5.1

Green Extension Time ( g e ), s 0.1 0.0 0.0 0.0 0.0 0.1

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 213 347 347 3 1589 104 0 52 18

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1730 1870 1869 1781 1781 1585 0 1783 1585

Queue Service Time ( g s ), s 7.1 16.1 16.1 0.2 49.5 5.0 0.0 3.1 1.2

Cycle Queue Clearance Time ( g c ), s 7.1 16.1 16.1 0.2 49.5 5.0 0.0 3.1 1.2

Green Ratio ( g/C ) 0.09 0.41 0.41 0.10 0.41 0.41 0.12 0.12

Capacity ( c ), veh/h 317 772 771 171 1469 654 223 198

Volume-to-Capacity Ratio ( X ) 0.671 0.450 0.450 0.019 1.082 0.160 0.000 0.232 0.092

Back of Queue ( Q ), ft/ln ( 50 th percentile) 89 183.6 180.9 2.4 762.9 47.8 0 39.3 13.6

Back of Queue ( Q ), veh/ln ( 50 th percentile) 3.5 7.2 7.2 0.1 30.0 1.9 0.0 1.5 0.5

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.41 0.00 0.00 0.03 0.00 0.25 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 52.8 25.4 25.4 49.1 35.3 22.2 47.3 46.5

Incremental Delay ( d 2 ), s/veh 10.8 1.9 1.9 0.2 49.0 0.5 0.0 2.4 0.9

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 63.6 27.3 27.3 49.3 84.3 22.7 49.7 47.4

Level of Service (LOS) E C C D F C D D

Approach Delay, s/veh / LOS 35.8 D 80.4 F 46.1 D 49.1 D

Intersection Delay, s/veh / LOS 64.4 E

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 2.7 C 3.0 C 3.0 C

Bicycle LOS Score / LOS 1.2 A 1.9 B 0.5 A 0.6 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency FMA Duration, h 0.25

Analyst ALK Analysis Date 1/28/2018 Area Type Other

Jurisdiction Knox County Time Period Existing PM Peak PHF 0.93

Urban Street Hardin Valley Road Analysis Year 2018 Analysis Period 1> 7:00

Intersection Hardin Valley @ Cherah… File Name Existing PM Peak_Hardin Valley.xus

Project Description 548.004 Coward Mill Subdivision

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 60 1067 1 8 1047 15 42 1 11 214 2 177

Signal Information

Green
Yellow
Red

11.5 49.5 15.0 15.0 0.0 0.0
4.5 4.0 4.0 4.0 0.0 0.0
2.0 2.5 4.0 4.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 4

Case Number 2.0 4.0 2.0 3.0 12.0 11.0

Phase Duration, s 18.0 56.0 18.0 56.0 23.0 23.0

Change Period, ( Y+R c ), s 7.0 6.5 6.5 6.5 8.0 8.0

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.2 3.3

Queue Clearance Time ( g s ), s 4.1 2.5 5.6 17.0

Green Extension Time ( g e ), s 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 65 574 574 9 1126 16 58 232 190

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1730 1870 1870 1781 1781 1585 1739 1782 1585

Queue Service Time ( g s ), s 2.1 31.2 31.2 0.5 32.6 0.7 3.6 15.0 14.3

Cycle Queue Clearance Time ( g c ), s 2.1 31.2 31.2 0.5 32.6 0.7 3.6 15.0 14.3

Green Ratio ( g/C ) 0.09 0.41 0.41 0.10 0.41 0.41 0.12 0.12 0.12

Capacity ( c ), veh/h 317 772 771 171 1469 654 217 223 198

Volume-to-Capacity Ratio ( X ) 0.203 0.744 0.744 0.050 0.766 0.025 0.267 1.043 0.961

Back of Queue ( Q ), ft/ln ( 50 th percentile) 23.9 372.1 365.8 6.5 354.9 6.9 44.7 282.9 220.4

Back of Queue ( Q ), veh/ln ( 50 th percentile) 0.9 14.7 14.6 0.3 14.0 0.3 1.8 11.1 8.7

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.11 0.00 0.00 0.07 0.00 0.04 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 50.4 29.9 29.9 49.3 30.3 20.9 47.5 52.5 52.2

Incremental Delay ( d 2 ), s/veh 1.4 6.4 6.4 0.6 3.9 0.1 3.0 71.9 54.4

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 51.9 36.3 36.3 49.8 34.2 21.0 50.5 124.4 106.6

Level of Service (LOS) D D D D C C D F F

Approach Delay, s/veh / LOS 37.1 D 34.1 C 50.5 D 116.4 F

Intersection Delay, s/veh / LOS 48.0 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 2.7 C 3.0 C 3.0 C

Bicycle LOS Score / LOS 1.5 A 1.4 A 0.6 A 1.2 A
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst Addie Kirkham Intersection Coward Mill @ Pellissippi

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/16/2018 East/West Street Coward Mill Road

Analysis Year 2021 North/South Street Pellissippi Parkway

Time Analyzed Background AM Peak Peak Hour Factor 0.92

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description 548.004 Coward Mill Subdivision

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 1 0 0 2 0 0 1 2 0

Configuration R T TR L T

Volume, V (veh/h) 85 2180 73 6 2221

Percent Heavy Vehicles (%) 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Left Only 1

Critical and Follow-up Headways
Base Critical Headway (sec) 6.9 4.1

Critical Headway (sec) 6.94 4.14

Base Follow-Up Headway (sec) 3.3 2.2

Follow-Up Headway (sec) 3.32 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 92 7

Capacity, c (veh/h) 171 188

v/c Ratio 0.54 0.04

95% Queue Length, Q₉₅ (veh) 2.7 0.1

Control Delay (s/veh) 48.2 24.9

Level of Service, LOS E C

Approach Delay (s/veh) 48.2 0.1

Approach LOS E
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst Addie Kirkham Intersection Coward Mill @ Pellissippi

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/16/2018 East/West Street Coward Mill Road

Analysis Year 2021 North/South Street Pellissippi Parkway

Time Analyzed Background PM Peak Peak Hour Factor 0.92

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description 548.004 Coward Mill Subdivision

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 1 0 0 2 0 0 1 2 0

Configuration R T TR L T

Volume, V (veh/h) 49 2087 53 27 2733

Percent Heavy Vehicles (%) 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Left Only 1

Critical and Follow-up Headways
Base Critical Headway (sec) 6.9 4.1

Critical Headway (sec) 6.94 4.14

Base Follow-Up Headway (sec) 3.3 2.2

Follow-Up Headway (sec) 3.32 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 53 29

Capacity, c (veh/h) 188 211

v/c Ratio 0.28 0.14

95% Queue Length, Q₉₅ (veh) 1.1 0.5

Control Delay (s/veh) 31.5 24.8

Level of Service, LOS D C

Approach Delay (s/veh) 31.5 0.2

Approach LOS D
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency FMA Duration, h 0.25

Analyst ALK Analysis Date 1/28/2018 Area Type Other

Jurisdiction Knox County Time Period Background AM 
Peak

PHF 0.93

Urban Street Hardin Valley Road Analysis Year 2021 Analysis Period 1> 7:00

Intersection Hardin Valley @ Cherah… File Name Background AM Peak_Hardin Valley.xus

Project Description 548.004 Coward Mill Subdivision

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 229 747 23 35 1711 112 42 0 65 54 1 20

Signal Information

Green
Yellow
Red

20.5 4.0 53.5 6.0 7.0 0.0
4.5 0.0 4.0 4.0 4.0 0.0
2.0 0.0 2.5 4.0 4.0 0.0

1 2 3 4

5 6 7

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 4

Case Number 2.0 4.0 2.0 3.0 9.0 9.0

Phase Duration, s 31.0 64.0 27.0 60.0 15.0 14.0

Change Period, ( Y+R c ), s 7.0 6.5 6.5 6.5 8.0 8.0

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.3 3.2

Queue Clearance Time ( g s ), s 9.4 4.1 7.1 5.8

Green Extension Time ( g e ), s 0.4 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 246 416 412 38 1840 120 45 0 70 58 1 22

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1730 1870 1850 1781 1781 1585 1810 1870 1610 1810 1870 1585

Queue Service Time ( g s ), s 7.4 17.9 17.9 2.1 53.5 5.5 2.9 0.0 5.1 3.8 0.1 1.6

Cycle Queue Clearance Time ( g c ), s 7.4 17.9 17.9 2.1 53.5 5.5 2.9 0.0 5.1 3.8 0.1 1.6

Green Ratio ( g/C ) 0.20 0.48 0.48 0.17 0.45 0.45 0.06 0.06 0.06 0.05 0.05 0.05

Capacity ( c ), veh/h 692 896 887 304 1588 707 106 109 94 90 94 79

Volume-to-Capacity Ratio ( X ) 0.356 0.464 0.464 0.124 1.159 0.170 0.428 0.000 0.744 0.642 0.011 0.271

Back of Queue ( Q ), ft/ln ( 50 th percentile) 81.2 198.3 193.5 25.3 984.3 51.9 41.9 0 78.8 62 0.9 20.5

Back of Queue ( Q ), veh/ln ( 50 th percentile) 3.2 7.8 7.7 1.0 38.8 2.0 1.7 0.0 3.2 2.5 0.0 0.8

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.38 0.00 0.00 0.28 0.00 0.27 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 41.3 20.9 20.9 42.1 33.3 19.9 54.6 0.0 55.6 55.9 54.2 54.9

Incremental Delay ( d 2 ), s/veh 1.4 1.7 1.7 0.8 78.9 0.5 12.2 0.0 41.1 30.0 0.2 8.3

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 42.8 22.7 22.7 43.0 112.2 20.5 66.7 0.0 96.7 86.0 54.4 63.1

Level of Service (LOS) D C C D F C E F F D E

Approach Delay, s/veh / LOS 27.3 C 105.4 F 84.9 F 79.5 E

Intersection Delay, s/veh / LOS 78.3 E

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.8 C 3.0 C 3.0 C

Bicycle LOS Score / LOS 1.4 A 2.1 B 0.7 A 0.6 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency FMA Duration, h 0.25

Analyst ALK Analysis Date 1/28/2018 Area Type Other

Jurisdiction Knox County Time Period Background PM 
Peak

PHF 0.93

Urban Street Hardin Valley Road Analysis Year 2021 Analysis Period 1> 7:00

Intersection Hardin Valley @ Cherah… File Name Background PM Peak_Hardin Valley.xus

Project Description 548.004 Coward Mill Subdivision

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 69 1235 30 52 1212 17 110 1 105 248 2 205

Signal Information

Green
Yellow
Red

6.5 1.0 52.5 15.0 16.0 0.0
4.5 0.0 4.0 4.0 4.0 0.0
2.0 0.0 2.5 4.0 4.0 0.0

1 2 3 4

5 6 7

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 4

Case Number 2.0 4.0 2.0 3.0 9.0 9.0

Phase Duration, s 14.0 60.0 13.0 59.0 24.0 23.0

Change Period, ( Y+R c ), s 7.0 6.5 6.5 6.5 8.0 8.0

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.3 3.3

Queue Clearance Time ( g s ), s 4.5 5.7 9.8 17.0

Green Extension Time ( g e ), s 0.0 0.0 0.0 0.0 0.2 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 0.08 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 74 683 678 56 1303 18 118 1 113 267 2 220

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1730 1870 1854 1781 1781 1585 1810 1870 1610 1810 1870 1585

Queue Service Time ( g s ), s 2.5 38.2 38.3 3.7 39.0 0.8 7.3 0.1 7.8 15.0 0.1 15.0

Cycle Queue Clearance Time ( g c ), s 2.5 38.2 38.3 3.7 39.0 0.8 7.3 0.1 7.8 15.0 0.1 15.0

Green Ratio ( g/C ) 0.06 0.45 0.45 0.05 0.44 0.44 0.13 0.13 0.13 0.12 0.12 0.12

Capacity ( c ), veh/h 202 834 827 96 1558 693 241 249 215 226 234 198

Volume-to-Capacity Ratio ( X ) 0.368 0.819 0.820 0.579 0.836 0.026 0.490 0.004 0.526 1.179 0.009 1.113

Back of Queue ( Q ), ft/ln ( 50 th percentile) 30.4 458.2 448.8 56.6 426.1 7.5 93.9 0.8 92.2 353.1 1.6 287.2

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.2 18.0 18.0 2.2 16.8 0.3 3.8 0.0 3.7 14.1 0.1 11.3

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.14 0.00 0.00 0.63 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 54.4 29.0 29.0 55.4 29.9 19.2 48.2 45.1 48.5 52.5 46.0 52.5

Incremental Delay ( d 2 ), s/veh 5.1 8.8 8.9 22.9 5.5 0.1 7.0 0.0 8.9 116.7 0.1 97.4

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 59.5 37.8 38.0 78.3 35.4 19.3 55.2 45.1 57.4 169.2 46.1 149.9

Level of Service (LOS) E D D E D B E D E F D F

Approach Delay, s/veh / LOS 39.0 D 37.0 D 56.2 E 159.9 F

Intersection Delay, s/veh / LOS 56.1 E

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.8 C 3.0 C 3.0 C

Bicycle LOS Score / LOS 1.7 B 1.6 B 0.9 A 1.3 A
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst Addie Kirkham Intersection Coward Mill @ Pellissippi

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/16/2018 East/West Street Coward Mill Road

Analysis Year 2021 North/South Street Pellissippi Parkway

Time Analyzed Phase 1 AM Peak Peak Hour Factor 0.92

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description 548.004 Coward Mill Subdivision

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 1 0 0 2 0 0 1 2 0

Configuration R T TR L T

Volume, V (veh/h) 98 2180 77 7 2221

Percent Heavy Vehicles (%) 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Left Only 1

Critical and Follow-up Headways
Base Critical Headway (sec) 6.9 4.1

Critical Headway (sec) 6.94 4.14

Base Follow-Up Headway (sec) 3.3 2.2

Follow-Up Headway (sec) 3.32 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 107 8

Capacity, c (veh/h) 170 187

v/c Ratio 0.63 0.04

95% Queue Length, Q₉₅ (veh) 3.5 0.1

Control Delay (s/veh) 56.5 25.1

Level of Service, LOS F D

Approach Delay (s/veh) 56.5 0.1

Approach LOS F
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst Addie Kirkham Intersection Coward Mill @ Pellissippi

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/16/2018 East/West Street Coward Mill Road

Analysis Year 2021 North/South Street Pellissippi Parkway

Time Analyzed Phase 1 PM Peak Peak Hour Factor 0.92

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description 548.004 Coward Mill Subdivision

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 1 0 0 2 0 0 1 2 0

Configuration R T TR L T

Volume, V (veh/h) 57 2087 61 32 2733

Percent Heavy Vehicles (%) 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Left Only 1

Critical and Follow-up Headways
Base Critical Headway (sec) 6.9 4.1

Critical Headway (sec) 6.94 4.14

Base Follow-Up Headway (sec) 3.3 2.2

Follow-Up Headway (sec) 3.32 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 62 35

Capacity, c (veh/h) 187 209

v/c Ratio 0.33 0.17

95% Queue Length, Q₉₅ (veh) 1.4 0.6

Control Delay (s/veh) 33.6 25.7

Level of Service, LOS D D

Approach Delay (s/veh) 33.6 0.3

Approach LOS D
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst Addie Kirkham Intersection Access #1 @ Coward Mill

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/16/2018 East/West Street Access #1

Analysis Year 2021 North/South Street Coward Mill Road

Time Analyzed Phase 1 AM Peak Peak Hour Factor 0.92

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description 548.004 Coward Mill Subdivision

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 1 0 0 0 0 0 0 1 0 0 0 1 0

Configuration LR LT TR

Volume, V (veh/h) 13 13 5 79 85 5

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.1 6.2 4.1

Critical Headway (sec) 6.42 6.22 4.12

Base Follow-Up Headway (sec) 3.5 3.3 2.2

Follow-Up Headway (sec) 3.52 3.32 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 28 5

Capacity, c (veh/h) 871 1495

v/c Ratio 0.03 0.00

95% Queue Length, Q₉₅ (veh) 0.1 0.0

Control Delay (s/veh) 9.3 7.4

Level of Service, LOS A A

Approach Delay (s/veh) 9.3 0.4

Approach LOS A
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst Addie Kirkham Intersection Access #1 @ Coward Mill

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/16/2018 East/West Street Access Road #1

Analysis Year 2021 North/South Street Coward Mill Road

Time Analyzed Phase 1 PM Peak Peak Hour Factor 0.92

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description 548.004 Coward Mill Subdivision

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 1 0 0 0 0 0 0 1 0 0 0 1 0

Configuration LR LT TR

Volume, V (veh/h) 8 8 13 80 49 13

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.1 6.2 4.1

Critical Headway (sec) 6.42 6.22 4.12

Base Follow-Up Headway (sec) 3.5 3.3 2.2

Follow-Up Headway (sec) 3.52 3.32 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 18 14

Capacity, c (veh/h) 895 1533

v/c Ratio 0.02 0.01

95% Queue Length, Q₉₅ (veh) 0.1 0.0

Control Delay (s/veh) 9.1 7.4

Level of Service, LOS A A

Approach Delay (s/veh) 9.1 1.1

Approach LOS A
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Intersection Worksheets 
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst ALK Intersection Cherahala @ Coward Mill

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/18/2018 East/West Street Coward Mill Road

Analysis Year 2021 North/South Street Cherahala Boulevard

Time Analyzed Phase 2 AM Peak Peak Hour Factor 0.92

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description 548.004 Coward Mill Subdivision

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 1 0 0 1 0 0 0 1 0 0 0 1 0

Configuration LTR LTR LTR LTR

Volume, V (veh/h) 0 0 0 66 0 55 0 462 0 89 135 0

Percent Heavy Vehicles (%) 2 2 2 2 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

Critical Headway (sec) 7.12 6.52 6.22 6.42 6.52 6.22 4.12 4.12

Base Follow-Up Headway (sec) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

Follow-Up Headway (sec) 3.52 4.02 3.32 3.52 4.02 3.32 2.22 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 0 132 0 97

Capacity, c (veh/h) 0 385 1434 1062

v/c Ratio 0.34 0.00 0.09

95% Queue Length, Q₉₅ (veh) 1.5 0.0 0.3

Control Delay (s/veh) 5.0 19.1 7.5 8.7

Level of Service, LOS A C A A

Approach Delay (s/veh) 5.0 19.1 0.0 4.0

Approach LOS A C
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst ALK Intersection Cherahala @ Coward Mill

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/18/2018 East/West Street Coward Mill Road

Analysis Year 2021 North/South Street Cherahala Boulevard

Time Analyzed Phase 2 PM Peak Peak Hour Factor 0.92

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description 548.004 Coward Mill Subdivision

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 1 0 0 1 0 0 0 1 0 0 0 1 0

Configuration LTR LTR LTR LTR

Volume, V (veh/h) 0 0 0 29 0 32 0 153 0 110 393 0

Percent Heavy Vehicles (%) 2 2 2 2 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

Critical Headway (sec) 7.12 6.52 6.22 6.42 6.52 6.22 4.12 4.12

Base Follow-Up Headway (sec) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

Follow-Up Headway (sec) 3.52 4.02 3.32 3.52 4.02 3.32 2.22 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 0 67 0 120

Capacity, c (veh/h) 0 468 1132 1411

v/c Ratio 0.14 0.00 0.09

95% Queue Length, Q₉₅ (veh) 0.5 0.0 0.3

Control Delay (s/veh) 5.0 14.0 8.2 7.8

Level of Service, LOS A B A A

Approach Delay (s/veh) 5.0 14.0 0.0 2.4

Approach LOS A B
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency FMA Duration, h 0.25

Analyst ALK Analysis Date 1/28/2018 Area Type Other

Jurisdiction Knox County Time Period Full Buildout AM 
Peak

PHF 0.93

Urban Street Hardin Valley Road Analysis Year 2021 Analysis Period 1> 7:00

Intersection Hardin Valley @ Cherah… File Name Full Buildout AM Peak_Hardin Valley.xus

Project Description 548.004 Coward Mill Subdivision

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 549 747 23 35 1711 254 42 0 65 116 1 159

Signal Information

Green
Yellow
Red

16.5 2.0 53.5 6.0 6.0 0.0
4.5 4.5 4.0 4.0 4.0 0.0
2.0 2.5 2.5 4.0 4.0 0.0

1 2 3 4

5 6 7

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 4

Case Number 2.0 4.0 2.0 3.0 9.0 9.0

Phase Duration, s 32.0 69.0 23.0 60.0 14.0 14.0

Change Period, ( Y+R c ), s 7.0 6.5 6.5 6.5 8.0 8.0

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.3 3.3

Queue Clearance Time ( g s ), s 21.5 4.2 7.2 8.0

Green Extension Time ( g e ), s 0.6 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.76 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 590 416 412 38 1840 273 45 0 70 125 1 171

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1730 1870 1850 1781 1781 1585 1810 1870 1610 1810 1870 1585

Queue Service Time ( g s ), s 19.5 16.5 16.5 2.2 53.5 13.8 2.9 0.0 5.2 6.0 0.1 6.0

Cycle Queue Clearance Time ( g c ), s 19.5 16.5 16.5 2.2 53.5 13.8 2.9 0.0 5.2 6.0 0.1 6.0

Green Ratio ( g/C ) 0.21 0.52 0.52 0.14 0.45 0.45 0.05 0.05 0.05 0.05 0.05 0.05

Capacity ( c ), veh/h 721 974 964 245 1588 707 90 94 81 90 94 79

Volume-to-Capacity Ratio ( X ) 0.819 0.427 0.427 0.154 1.159 0.386 0.499 0.000 0.868 1.379 0.011 2.157

Back of Queue ( Q ), ft/ln ( 50 th percentile) 231.8 177.7 173.4 26.9 984.3 132.6 44.8 0 90.8 210 0.9 374.2

Back of Queue ( Q ), veh/ln ( 50 th percentile) 9.1 7.0 6.9 1.1 38.8 5.2 1.8 0.0 3.6 8.4 0.0 14.7

Queue Storage Ratio ( RQ ) ( 50 th percentile) 1.08 0.00 0.00 0.30 0.00 0.70 0.00 0.00 0.00 0.00 0.00 1.36

Uniform Delay ( d 1 ), s/veh 45.3 17.7 17.7 45.6 33.3 22.3 55.5 0.0 56.6 57.0 54.2 57.0

Incremental Delay ( d 2 ), s/veh 10.1 1.4 1.4 1.3 78.9 1.6 18.3 0.0 68.4 225.2 0.2 560.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 55.4 19.1 19.1 46.9 112.2 23.9 73.9 0.0 125.0 282.2 54.4 617.1

Level of Service (LOS) E B B D F C E F F D F

Approach Delay, s/veh / LOS 34.2 C 99.8 F 104.9 F 474.3 F

Intersection Delay, s/veh / LOS 104.5 F

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.8 C 3.0 C 3.0 C

Bicycle LOS Score / LOS 1.7 B 2.3 B 0.7 A 1.0 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency FMA Duration, h 0.25

Analyst ALK Analysis Date 1/28/2018 Area Type Other

Jurisdiction Knox County Time Period Full Buildout PM 
Peak

PHF 0.93

Urban Street Hardin Valley Road Analysis Year 2021 Analysis Period 1> 7:00

Intersection Hardin Valley @ Cherah… File Name Full Buildout PM Peak_Hardin Valley.xus

Project Description 548.004 Coward Mill Subdivision

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 175 1235 30 52 1212 64 110 1 105 378 2 497

Signal Information

Green
Yellow
Red

7.0 4.0 42.5 30.0 7.0 0.0
4.5 0.0 4.0 4.0 4.0 0.0
2.5 0.0 2.5 4.0 4.0 0.0

1 2 3 4

5 6 7

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 4

Case Number 2.0 4.0 2.0 3.0 9.0 9.0

Phase Duration, s 14.0 49.0 18.0 53.0 15.0 38.0

Change Period, ( Y+R c ), s 7.0 6.5 6.5 6.5 8.0 8.0

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.3 3.3

Queue Clearance Time ( g s ), s 8.5 5.5 9.0 32.0

Green Extension Time ( g e ), s 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.01 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 188 683 678 56 1303 69 118 1 113 406 2 534

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1730 1870 1854 1781 1781 1585 1810 1870 1610 1810 1870 1585

Queue Service Time ( g s ), s 6.5 42.5 42.5 3.5 42.4 3.3 7.0 0.1 7.0 26.1 0.1 30.0

Cycle Queue Clearance Time ( g c ), s 6.5 42.5 42.5 3.5 42.4 3.3 7.0 0.1 7.0 26.1 0.1 30.0

Green Ratio ( g/C ) 0.06 0.35 0.35 0.10 0.39 0.39 0.06 0.06 0.06 0.25 0.25 0.25

Capacity ( c ), veh/h 202 662 657 171 1380 614 106 109 94 452 468 396

Volume-to-Capacity Ratio ( X ) 0.933 1.030 1.032 0.328 0.944 0.112 1.121 0.010 1.202 0.898 0.005 1.349

Back of Queue ( Q ), ft/ln ( 50 th percentile) 104.4 668.7 655.1 45.1 508.4 32.3 170.5 0.9 173.4 362.8 1.3 779.8

Back of Queue ( Q ), veh/ln ( 50 th percentile) 4.1 26.3 26.2 1.8 20.0 1.3 6.8 0.0 6.9 14.5 0.0 30.7

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.49 0.00 0.00 0.50 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 56.3 38.8 38.8 50.6 35.5 23.5 56.5 53.2 56.5 43.5 33.8 45.0

Incremental Delay ( d 2 ), s/veh 47.9 43.0 43.5 5.1 14.2 0.4 123.7 0.2 157.0 23.3 0.0 172.8

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 104.1 81.7 82.3 55.7 49.7 23.9 180.2 53.4 213.5 66.8 33.8 217.8

Level of Service (LOS) F F F E D C F D F E C F

Approach Delay, s/veh / LOS 84.7 F 48.6 D 195.8 F 152.3 F

Intersection Delay, s/veh / LOS 93.9 F

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.8 C 3.0 C 3.0 C

Bicycle LOS Score / LOS 1.8 B 1.7 B 0.9 A 2.0 B
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst Addie Kirkham Intersection Access #2 @ Cherahala

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/18/2018 East/West Street Cherahala Boulevard

Analysis Year 2018 North/South Street Access Road #2

Time Analyzed Phase 2 AM Peak Peak Hour Factor 0.92

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

Project Description 548.001 Coward Mill Subdivision

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 0 0

Configuration TR LT LR

Volume, V (veh/h) 176 7 16 501 21 48

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2

Critical Headway (sec) 4.12 6.42 6.22

Base Follow-Up Headway (sec) 2.2 3.5 3.3

Follow-Up Headway (sec) 2.22 3.52 3.32

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 17 75

Capacity, c (veh/h) 1372 600

v/c Ratio 0.01 0.12

95% Queue Length, Q₉₅ (veh) 0.0 0.4

Control Delay (s/veh) 7.7 11.9

Level of Service, LOS A B

Approach Delay (s/veh) 0.4 11.9

Approach LOS B
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst Addie Kirkham Intersection Access #2 @ Cherahala

Agency/Co. FMA Jurisdiction Knox County

Date Performed 3/18/2018 East/West Street Cherahala Boulevard

Analysis Year 2018 North/South Street Access Road #2

Time Analyzed Phase 2 PM Peak Peak Hour Factor 0.92

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

Project Description 548.001 Coward Mill Subdivision

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 0 0

Configuration TR LT LR

Volume, V (veh/h) 471 23 54 131 13 32

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2

Critical Headway (sec) 4.12 6.42 6.22

Base Follow-Up Headway (sec) 2.2 3.5 3.3

Follow-Up Headway (sec) 2.22 3.52 3.32

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 59 49

Capacity, c (veh/h) 1030 470

v/c Ratio 0.06 0.10

95% Queue Length, Q₉₅ (veh) 0.2 0.3

Control Delay (s/veh) 8.7 13.6

Level of Service, LOS A B

Approach Delay (s/veh) 2.9 13.6

Approach LOS B
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Attachment 10 
Turn Lane Warrant Analysis 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Attachment 10
Turn Lane Warrant Analysis

Project:  Coward Mill Subdivision 

Cherahala Blvd
at Access Road #2

Opposing Thru LT LT MAX Warrant Met
AM 183 501 16 55 NO
PM 494 131 54 105 NO

Cherahala Blvd
at Access Road #2

Thru RT RT MAX Warrant Met
AM 176 7 499 NO
PM 471 23 149 NO

VOLUMES

RIGHT TURN

VOLUMES

LEFT TURN



Addie
Oval

Addie
Text Box
16 LT AM Peak

Addie
Text Box
Cherahala Blvd at Access Road #2

Addie
Oval

Addie
Text Box
54 LT PM Peak



Addie
Text Box
Cherahala Blvd at Access Road #2

Addie
Text Box
23 RT PM Peak

Addie
Oval

Addie
Oval

Addie
Text Box
7 RT AM Peak
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Delay Study Worksheets 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project:  Coward Mill Subdivision
Intersection: Coward Mill Rd @ Pellissippi Parkway
Date Conducted:  02/22/2018
Time Conducted: AM Peak (8:00am - 8:15am)

Min/Sec 0 15 30 45
0 0 0 0 0
1 0 0 2 1
2 1 1 1 0
3 1 1 1 1
4 0 0 0 0
5 0 0 0 0
6 0 0 0 0
7 0 0 0 0
8 0 0 0 0
9 0 0 1 1

10 1 0 0 1
11 0 0 0 1
12 1 1 0 0
13 1 1 1 0
14 0 0 2 2

Totals 5 4 8 7

Volume, V = 10 veh

Stopped Delay = 36 sec

Number of Stopped Vehicles; Vs



Project:  Coward Mill Subdivision
Intersection: Coward Mill Rd @ Pellissippi Parkway
Date Conducted:  02/22/2018
Time Conducted: PM Peak (5:00pm - 5:15pm)

Min/Sec 0 15 30 45
0 2 2 3 4
1 2 1 1 1
2 1 1 1 2
3 1 1 2 3
4 3 2 3 3
5 3 4 4 4
6 4 4 5 4
7 4 4 4 4
8 4 4 3 3
9 4 4 4 1

10 1 1 1 1
11 1 2 3 3
12 3 3 3 3
13 3 2 2 3
14 3 1 0 0

Totals 39 36 39 39

Volume, V = 15 veh

Stopped Delay = 153 sec

Number of Stopped Vehicles; Vs




