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EXECUTIVE SUMMARY 
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This report provides a summary of the traffic impact study that was performed for a proposed residential 

development to be located off Copper Ridge Road in Northwest Knox County. The project site is 

approximately one-half mile north of Emory Road (State Route 131) on the east side of Copper Ridge 

Road. The current plans for this proposed development provide for a maximum of 102 single family 

dwelling units at full build-out.  The project entrance will be a new three-leg intersection on Copper 

Ridge Road located approximately one-half mile north of Emory Road. 

 

A primary conclusion of this study is that the traffic generated by the proposed development will result in 

short-term impacts on traffic operational conditions in the project area, especially at the intersection of 

Emory Road and Copper Ridge Road.  The resulting recommendation is that consideration should be 

given to implementing possible improvements to the intersection of Emory Road and Copper Ridge Road, 

with the following issues being considered in determining improvement scope and responsibility: 

 

1. An eastbound left-turn lane will be justified during both A.M. and P.M. peak hour traffic 

conditions as a result of this development. Such a lane is currently justified during existing P.M. 

peak hour conditions. 

2. The southbound capacity analyses of unimproved year 2017 conditions identified level-of-service 

“E” conditions for only one peak hour.  With the addition of a second southbound approach lane 

on Copper Ridge Road at Emory Road, the resulting levels-of-service for the southbound left-turn 

movement is LOS “E” and LOS “C” for the southbound right turns. 

3. Existing roadway right-of-way on both Emory Road and Copper Ridge Road at this intersection 

appear to be on the order of 50 feet, and are not under the control of the project developer. 

 

Other traffic related issues evaluated for this project included corner sight distance for the proposed 

subdivision access roadway intersection with Copper Ridge Road, and the general width and condition of 

Copper Ridge Road between Emory Road and the project site.  These evaluations concluded that corner 

sight distance requirements will be satisfied, and that although Copper Ridge Road is narrow, its width 

does meet or exceed the eighteen foot minimum required by Knox County. 
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This report provides a summary of the traffic impact study that was performed for a proposed residential 

development to be located off Copper Ridge Road in Northwest Knox County. The project site is 

approximately one-half mile north of Emory Road (State Route 131) on the east side of Copper Ridge 

Road.  FIGURE 1 is a location map that identifies the project site in relation to the roadways in the 

vicinity of the proposed development. 

 

The current plans for this proposed subdivision development provide for a maximum of 102 single family 

dwelling units at full build-out. FIGURE 2 is a site map showing the proposed site layout with access to 

Copper Ridge Road.  The development entrance will be a new three-leg intersection on Copper Ridge 

Road located approximately one-half mile north of Emory Road. 

 

The purpose of this study was the evaluation of the traffic operational and safety impact of the proposed 

development upon the adjacent portion of Copper Ridge Road. Of particular interest was the intersection 

of the site entrance roadway with Copper Ridge Road, as well as the intersection of Copper Ridge Road 

and Emory Road.  This evaluation was performed assuming full build-out of all units of the subdivision, 

with existing and background growth conditions also evaluated for purposes of comparison. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1:  LOCATION MAP 
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FIGURE 2:  PROPOSED SITE LAYOUT 
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Existing Roadway Conditions 

Copper Ridge Road is a Local access roadway that is maintained by Knox County. The roadway 

pavement is approximately 20 feet in width, and is striped with a center double yellow line delineating 

two traffic lanes of approximately 8.5 to 9.0 feet.  Minimal shoulders are located beyond the white 

pavement edgelines.  The study section of Copper Ridge Road was constructed under older design 

standards, and thus possesses significant horizontal curvature and non-standard roadside ditches. The 

posted speed limit on Copper Ridge Road is 30 mph. 

 

Existing Traffic Data 

A traffic count station for collecting average daily traffic data (ADT) is located on Emory Road 

approximately three miles east of Copper Ridge Road.  The most recent data from this station was 

provided by the Tennessee Department of Transportation, with resulting ADTs shown in TABLE 1. 

TABLE 1 
AVERAGE DAILY TRAFFIC COUNT 

SUMMARY 

  

Count Year 
 

EMORY ROAD WEST OF 
CLINTON HIGHWAY 

 
(TDOT STA. 047) 

2011 9,006 

2010 9,512 

2009 9,426 

2008 8,792 

2007 9,077 

2006 8,872 

 

In order to collect more refined data, and to establish a basis for trip distribution patterns, turning 

movement traffic counts were collected at the existing three-leg intersection of Emory Road and Copper 

Ridge Road. These counts were conducted during the A.M. and P.M. peak traffic hours. Raw data count 

summaries are contained in the APPENDIX. 

 

In addition to helping establish trip distribution patterns, these turning movement counts were used to 

establish the existing traffic volumes for this study, as displayed on FIGURE 3. 
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FIGURE 3:  2012 EXISTING TRAFFIC DATA 
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Existing Level-of-Service Evaluation 

Intersection Capacity Analyses employing the methods of the Highway Capacity Manual (HCM 2010) 

were used to evaluate the intersection of Emory Road and Copper Ridge Road for the existing roadway 

and traffic conditions.  This intersection was chosen as the most critical of the two study intersections 

from a capacity and level-of-service perspective.  The results indicate that Emory Road left-turn traffic 

movement is currently operating at level-of-service “A” during both the AM and PM peak hours with 

Copper Ridge Road turning movements operating at a level-of-service “C” during the AM peak and “B” 

during the PM peak.  These results are summarized in detail on the “Two Way Stop Control Summary” 

printouts contained in the APPENDIX.  Also see the APPENDIX for a discussion of Intersection 

Capacity and Level of Service Concepts. 
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Background Traffic Growth 

The anticipated time for full build-out of the Copper Trace Development is estimated as five years. 

Therefore, year 2017 was established as the appropriate design/analysis year for this study. In order to 

determine traffic volumes resulting solely from background traffic growth to year 2017, it was necessary 

to establish an annual growth rate for existing traffic. The ADT values given previously in TABLE 1, 

along with engineering judgment, were used to arrive at a rate of 2 percent for this development.  

FIGURE 4 contains the background traffic volumes that would result from this 2 percent annual growth 

to year 2017. 

 

Background Level of Service Evaluation 

Intersection Capacity Analyses employing the methods of the Highway Capacity Manual (HCM 2010) 

were used to evaluate the study intersection of Emory Road and Copper Ridge Road for the background 

(2017) traffic conditions, shown on FIGURE 4.  The results indicate that Emory Road left-turn traffic 

movement would be expected to operate at level-of-service “B” during AM peak hour and “A” during the 

PM peak hour, and Copper Ridge Road movements would operate at a level-of-service “D” during the 

AM peak hour and “B” during the PM peak hour, if the proposed development is not constructed.  These 

results are summarized in detail on the “Two-Way Stop Control Summary” printouts contained in the 

APPENDIX.  Also see the APPENDIX for a discussion of intersection capacity and level-of-service 

concepts. 
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FIGURE 4:  2017 BACKGROUND TRAFFIC DATA 
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Trip Generation 

In order to estimate the expected traffic volumes to be generated by full build-out of the proposed 

development, the data and procedures of Trip Generation, Eighth Edition (Institute of Transportation 

Engineers, 2008) were utilized. The generated traffic volumes were determined based on the total 

weekday morning, and evening peak hour of adjacent street traffic trip generation rates for single-family 

detached housing (Land Use Code 210, Volume 2, pages 290 to 292). As noted earlier in this report, the 

anticipated maximum number of units upon full build-out is 102, which was used to determine the 

number of new trips generated. TABLE 2 summarizes the number and directional split of entering and 

exiting trips for the proposed development. 

 

TABLE 2 

TRIP GENERATION SUMMARY 

(RATES FOR SINGLE FAMILY DETACHED HOUSING – I.T.E. CODE 210) 

SINGLE FAMILY DETACHED HOUSING – 102 UNITS 

 Total  
New Trips 

%  
Entering 

%  
Exiting 

Number 
Entering 

Number 
Exiting 

Weekday 1058 50% 50% 529 529 

A.M. Peak 81 25% 75% 20 61 

P.M. Peak 107 63% 37% 67 40 

 
 

 

Trip Distribution 

FIGURE 5 provides a summary of the trip distribution patterns developed for the study intersections, 

which were derived from the existing traffic patterns. In addition, FIGURE 6 provides the generated 

traffic volumes as assigned to the local roadway network in accordance with these distribution patterns. 

FIGURE 7 shows the combined year 2017 volumes reflecting the existing traffic, the background traffic 

growth, and the newly generated traffic from the Copper Trace Development. These are the volumes used 

in the analysis of full build-out conditions.  
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FIGURE 5:  TRIP DISTRIBUTION 
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FIGURE 6:  GENERATED TRIPS 
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FIGURE 7:  2017 COMBINED TRAFFIC DATA 
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Proposed Level-of-Service Evaluation 

Intersection Capacity Analyses employing the methods of the Highway Capacity Manual were used to 

evaluate the intersection of Emory Road and Copper Ridge Road, for the year 2017 combined traffic 

volume conditions (FIGURE 7).  The results indicate that with existing intersection turn lane geometry, 

the Emory Road left-turn traffic movement would be expected to operate at level-of-service “B” during 

the AM peak hour and “A” during the PM peak hour, and Copper Ridge Road movements would operate 

at a level-of-service “E” during the AM peak hour and “B” during the PM peak hour.  These results are 

summarized in detail on the “Two-Way Stop Control Summary” printouts contained in the APPENDIX.  

The APPENDIX may also be referenced for a discussion of intersection capacity and level-of-service 

concepts. 

 

Intersection Sight Distance and Other Issues 

A field review was conducted to identify any sight distance restrictions, geometric deficiencies or other 

issues of concern that could impact the proposed development. The results of this review are summarized 

below: 

 

1)  Intersection Corner Sight Distance: 

 The proposed project development entrance on Copper Ridge Road was evaluated for corner sight 

distance. Based on the posted 30 mph speed limit, the required minimum sight distance in accordance 

with Knox County regulations would be 300 feet. Field reviews indicate that this requirement will be 

met at this intersection, as available sight distance was measured in excess of 450 feet looking south 

and approximately 385 feet looking north.  The sight distance to the north was measured looking 

through a horizontal curve and chain link fence. 

 

 

 

 

 

 

 

 

 

 

 
Looking south from intersection 

along Copper Ridge Road 
Looking north from intersection 

along Copper Ridge Road 
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2)  Auxiliary Lanes for Proposed Development Intersection: 

Turn lane warrant analyses were conducted for the intersection of Emory Road and Copper Ridge 

Road under proposed development conditions. These analyses employed Tables 5A and 5B from the 

Knox County Access Control and Driveway Design Policy, which are based on turn lane warrants 

developed by Harmelink. The results were that an eastbound left-turn lane on Emory Road at Copper 

Ridge Road is expected to be warranted during both peak traffic hours.  As a basis of comparison, 

existing traffic conditions were also analyzed, with the result that the eastbound left-turn lane 

currently satisfies warranting conditions for the P.M. peak.  A westbound right-turn lane on Emory 

Road was not found to be warranted.  Copies of Tables 5A and 5B are located in the APPENDIX for 

review. 
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A primary conclusion of this study is that the traffic generated by the proposed development will result in 

short-term impacts on traffic operational conditions in the project area. Of particular concern is the 

existing intersection of Emory Road and Copper Ridge Road, through which the vast majority of traffic to 

this development will travel. The issues at this location include the fact that an eastbound left-turn lane 

will be clearly warranted during both A.M. and P.M. peak traffic hours, and during the A.M. peak hour 

the southbound traffic will experience level-of-service “E” operation. TABLE 3 summarizes all 

intersection capacity evaluations conducted for this study, including possible improvement alternative 

scenarios.  

 

TABLE 3 

CAPACITY ANALYSES SUMMARY 

EVALUATION CONDITION 

LEVEL-OF-SERVICE  

(AVG. DELAY) 

Southbound 
(Copper Ridge Rd) 

Eastbound 
(Emory Rd) 

Existing (2012) – AM 

Existing (2012) – PM 

C (22.5) 

B (11.4) 

A (9.8) 

A (7.9) 

Background (2017) – AM 

Background (2017) – PM 

D (27.4) 

B (11.8) 

B (10.2) 

A (8.0) 

Combined w/ Existing Lanes – AM 

Combined w/ Existing Lanes – PM 

E (43.3) 

B (14.9) 

B (10.3) 

A (8.2) 

Combined w/ EBLT & SBRT – AM 

Combined w/ EBLT & SBRT – PM 

D (26.9)* 

B (14.1)* 

B (10.3) 

A (8.2) 

*  Southbound Breakdown by Lane: 

          AM – Left-turn lane – E(35.8), Right-turn lane – C(23.8) 

          PM – Left-turn lane – D(29.0), Right-turn lane – B(10.3) 

 

 

The above issues and evaluations indicate that consideration should be given to possible improvements to 

the intersection of Emory Road and Copper Ridge Road.  This study indicated that some justification 

exists for both an eastbound left-turn lane and a southbound second approach lane.  It is recommended 

that the following factors be considered when determining the scope of actual improvements to be 

required and how responsibility for the improvements is to be assigned: 
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1. Although an eastbound left-turn lane is anticipated to be justified under full project build-out 

traffic conditions, it is noteworthy that such a lane is currently justified during existing P.M. peak 

hour conditions. 

2. The southbound capacity analyses of unimproved full build-out conditions identified level-of-

service “E” operation for only one peak hour. 

3. Existing roadway right-of-way on both Emory Road and Copper Ridge Road at this intersection 

appear to be on the order of 50 feet, and are not under the control of the project developer. 

 

Other traffic related issues evaluated for this project included corner sight distance for the proposed 

subdivision access roadway intersection with Copper Ridge Road, and the general width and condition of 

Copper Ridge Road between Emory Road and the project site.  These evaluations concluded that corner 

sight distance requirements will be exceeded, and that although Copper Ridge Road is narrow, its width 

does meet or exceed the eighteen feet minimum required by Knox County. 
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APPENDIX



 
 
 

 

Intersection Capacity and Level of Service Concepts 

In a general sense, a roadway is similar to a pipeline or other material-carrying conduit in that it has a 

certain capacity for the amount of material (vehicles) that it can efficiently carry. As the number of 

vehicles in a given time period gradually increases, the quality of traffic flow gradually decreases. On 

roadway sections this results in increasing turbulence in the traffic stream, and at intersections it results in 

increasing stops and delay. As the volumes begin to approach the capacity of the facility, these problems 

rapidly magnify, with resulting serious levels of congestions, stops, delay, excess fuel consumption, 

pollutant emissions, etc. 

 

The Federal Highway Administration has published the Year 2010 Highway Capacity Manual 

(HCM2010), which establishes theoretical techniques to quantify the capacity conditions on all types of 

roadways, intersections, ramps, pedestrian facilities, etc. A basic concept that is applicable to most of 

these techniques is the idea of level of service (LOS). This concept establishes a rating system that 

quantifies the quality of traffic flow, as perceived by motorists and/or passengers. The general system is 

similar to a school grade scale, and is outlined as follows: 

 

Level of 
Service(LOS) 

General Quality of 
Traffic Flow 

Description of Corresponding Conditions 

A Excellent Roadways – Free flow, high maneuverability 
Intersections – Very few stops, very low delay 

B Very Good Roadways – Free flow, slightly lower maneuverability 
Intersections – Minor stops, low delay 

C Good Roadways – Stable flow, restricted maneuverability 
Intersections – Significant stops, significant delay 

D Fair 
Roadways – Marginally stable flow, congestion seriously  
restricts maneuverability 
Intersections – High stops, long but tolerable delay 

E Poor 

Roadways – Unstable flow*, lower operating speeds, 
congestion severely restricts maneuverability 
Intersections – All vehicles stop, very long queues and very 
long intolerable delay 

F Very Poor 

Roadways – Forced flow, stoppages may be lengthy, 
congestion severely restricts maneuverability 
Intersections – All vehicles stop, extensive queues and 
extremely long intolerable delay 

 

*Unstable flow is such that minor fluctuations or disruptions can result in rapid degradation to LOS F. 
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