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1.0 Introduction 
 

Extending approximately 16 miles from the western border of Knox County to Interstate 40/75 in 

Knoxville, Northshore Drive (SR 332) is a major corridor in the Knoxville region, serving as a critical 

connection between Knoxville, the Town of Farragut, and other portions of western Knox County as 

shown in Figure 1-1. 

The majority of Northshore Drive is a two-lane minor 

arterial with a posted speed limit of 40 mph though the 

design and character of the corridor is largely driven by 

surrounding land uses. The more rural sections of the 

roadway are surrounded by low-density residential 

development. The typical cross section in these areas 

includes a single 12-foot travel lane in each direction, 2-

foot shoulder widths with rumble strips, and grass ditch for 

drainage. There are numerous private driveways and 

public roads that intersect the more rural sections of the 

corridor though most of these intersections lack turn 

lanes. Though the corridor lacks consistent bicycle and 

pedestrian facilities along the roadway, greenways exist 

within nearby recreational areas. 

There are some portions of Northshore Drive that are more 

urban in nature, specifically near the Rocky Hill and  

I-140/Pellissippi Parkway interchange areas where more 

commercial development patterns exist. The typical cross 

section in the Rocky Hill area includes a single 12-foot 

travel lane in each direction with larger should widths 

ranging from two to eight feet and a curb-and-gutter 

drainage system. Turn lanes exist at major intersections as 

do intermittent sidewalks. Near the I-40 interchange area, 

the cross section includes two 12-foot travel lanes in each 

direction, larger shoulder widths up to 12 feet, curb and 

gutter drainage, and intermittent sidewalks. Turn lanes 

exist at the major intersections and there is a two-way-left-

turn-lane through the commercial areas east of the interchange. 

Despite the predominantly rural design, the corridor carries upwards of 16,000 vehicles per day in 

many locations. Even though west Knox County has continued to see growth, established 

developments along the corridor and Fort Loudoun Lake to the south constrain expansion of this 

facility to meet increasing transportation demands.  

  

Northshore Drive near Thunderhead Road 

Northshore Drive near Wallace Road 
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1.1 Purpose of Study 

Recognizing the needs along Northshore Drive, recent studies have made recommendations for 

improving traffic operations, safety, corridor capacity, and bicycle and pedestrian accessibility, all 

founded on technical analysis and input from stakeholders and residents. The Knoxville Regional 

Transportation Planning Organizationõs (TPO) Mobility Plan 2045, adopted in April 2021, identified 

system level improvements throughout the region and set the stage for additional analysis including 

the Northshore Corridor Study1 area. From a regional perspective, Mobility Plan 2045 documents the 

need for additional turn lanes and bicycle/pedestrian facilities at multiple locations along the 

corridor. In addition, Knox Countyõs 2020 Greenway Corridor Study recommends greenway 

alignments along the corridor from the Knox County/Loudon County line to Lakeshore Park. 

1.2 Study Locations 

The Northshore Drive Corridor Study includes an evaluation of existing and future conditions at 

specific locations along the corridor and a recommended improvements program built upon previous 

recommendations to support the Countyõs long-term vision for the corridor. More specifically, eight 

study locations are identified for analysis in the Northshore Drive Corridor Study. These eight 

locations include a total of 10 study intersections considered some of the most deficient along the 

corridor. Each location represents an area where operational issues have been identified for further 

analysis and improvement. The eight study locations are listed below and shown in Figure 1-2.  

1. Segment from Concord Park Boat Launch to Eagle Glen Drive 

2. Intersection of Northshore Drive and Bluegrass Road/Chandler Road 

3. Segment from Hart Road to Admiral Farragut Park Access 

4. Intersection of Northshore Drive and Thunderhead Road 

5. Intersection of Northshore Drive and Ebenezer Road 

6. Intersection of Northshore Drive and Tooles Bend Road 

7. Segment from Wallace Road to Whitower Drive 

8. Segment from Duncan Road/Cherry Drive to Lyons View Pike 

 
1 Mobility Plan 2045 included two projects on Northshore Drive: 09-645 and 09-646 

https://knoxmobility.org/
https://knoxmobility.org/
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Figure 1-1. Regional Context of Northshore Drive 
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Figure 1-2. Study Locations 
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2.0 Existing and Future Conditions 
 

The existing and future conditions analysis for the Northshore Drive Corridor Study will serve as the 

foundation for the recommended improvements plan. This chapter details the data sources and 

methodologies used to assess safety trends, development patterns, and operational conditions 

along the corridor. The results of this analysis are summarized by location with more detailed 

information on the analysis provided in the Appendices.  

 

2.1 Data Sources and Analysis Methods 

Multiple data sources were used to assess the existing and future conditions along the Northshore 

Drive corridor. The existing conditions analysis included a review of historic crash trends, 

assessment of access and driveway density, bicycle and pedestrian infrastructure availability, and 

operational analysis of study intersections. 

 

Safety 

Historic crash data at the study locations was sourced from the Tennessee Department of 

Transportationõs (TDOT) Enhanced Tennessee Roadway Information Management System (ETRIMS) 

database. Due to the COVID-19 pandemic and its impact on travel trends during 2020, the safety 

analysis included a review of crash frequency, severity, and type for 2015-2019.  

 

Access Density 

The frequency and placement of intersections and driveways can contribute to both operational and 

safety deficiencies along a corridor. As such, the existing conditions assessment included an 

overview of access density for each of the study locations. Sourced largely from aerial imagery, the 

number of existing intersections and driveways is documented. Within 500 feet of the study 

intersections, more detailed information on the access control, stop control, and approximate 

distance from the intersection is also presented.   

 

Bicycle and Pedestrian Infrastructure 

The presence of non-motorized infrastructure along the corridor was assessed using GIS data 

provided by the Knoxville-Knox County Planning Department. Specifically, existing sidewalks, 

bikeways, and off-street greenway facilities were documented near each study location. 

 

Vehicular Speeds and Corridor Congestion 

To assess the operation of the entire Northshore Drive corridor, congestion data was queried using 

the Regional Integrated Transportation Information System (RITIS), which is made available to 

TDOTõs planning partners. This database serves as a warehouse for historical vehicular speed and 

incident data collected using passive cell phone technology. Specifically, this dataset was queried to 

examine the vehicular speeds along the corridor during April 2021 to coincide with the intersection 

data collection efforts of this study. 

 

Traffic Operations 

The existing and future operations at the 10 study intersections were analyzed using PTVõs Vistro 

software. Using Vistro, intersection laneage, speed limits, turning movement counts, and local signal 
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timing data were incorporated into a traffic model that analyzed each intersectionõs capacity and 

demand using the methodology outlined in the 6th Edition of the Highway Capacity Manual (HCM). To 

support model development, peak hour turning movement volumes were conducted for both AM 

(7:00 ð 9:00) and PM (4:00 ð 6:00) peak hours during April 2021.  

 

To measure the operational efficiency of each intersection in both existing and future conditions, the 

following four metrics were used.  

¶ Volume-to-Capacity Ratio - The volume-to-capacity (v/c ratio) measures the percentage of 

capacity being utilized by existing vehicular demands where capacity is defined as the 

maximum number of vehicles that can use an intersection within any given hour. According 

to the HCM, an intersection with a v/c ratio less than 0.85 is operating under capacity, an 

intersection with a v/c ratio at 1.0 is operating at capacity, and an intersection with a v/c 

ratio greater than 1.0 is operating over capacity. 

¶ Vehicular Delay ð The vehicular delay for an intersection or approach represents the average 

amount of time any given vehicle will spend at that location.  

¶ Level of Service ð The Level of Service (LOS) is a measurement used to identify how well a 

roadway segment or intersection is able to accommodate traffic volumes within the existing 

capacity. Based on the amount of delay experienced, LOS is assigned a ògradeó between LOS 

A and LOS F. LOS A is the highest condition rating with vehicles experiencing minimal delay, 

while LOS F is considered the worst with vehicles experiencing excessive delay. 

¶ Queue Lengths ð Particularly for intersections that may be reaching capacity, it can be 

equally meaningful to look at queue lengths for intersection approaches. These values 

measure the extent in feet of a queue formed while vehicles wait to go through an 

intersection. Typically reported as the 95th percentile queues, this queue length statistically 

has only a 5% chance of being exceeded during the peak hour. 

 

It is important to note that the analysis of future traffic conditions assumes no improvements or 

changes are made to the intersections. Therefore, approach laneage and signal timing are not 

adjusted to account for increased traffic demands. The need for these types of changes to improve 

traffic operations will be evaluated to inform recommendations at the study intersections. 

 

Future Growth and Development 

To support the analysis of future traffic conditions, land use and zoning data were used in 

conjunction with historical and projected traffic volumes to determine the potential for growth along 

the Northshore Drive corridor over a 10-year horizon. The future growth and development projections 

included two components: 

¶ Background Growth ð As a parallel route to Interstate 40/75, Northshore Drive serves both 

local and regional traffic movements. As such, it can be expected that continued growth 

outside the immediate vicinity of the corridor will impact the operations of study 

intersections. TDOTõs historical traffic counts were used to calculate the average percent 

growth observed in the Annual Average Daily Traffic (AADT) along the corridor. For 

comparison, projected annual growth rates were also established using data from the TPOõs 

regional travel demand model, specifically the 2018 base year and 2045 future year model 

runs. Ultimately, the projected growth rates from the travel demand model were used to 
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establish annual increases in traffic along the Northshore Drive corridor expected regardless 

of specific developments along the corridor.  

¶ Planned Development ð Along the corridor, there are various parcels that have already been 

approved for development but that are currently incomplete. Because these developments 

are not occupied, their trip generation is not reflected in traffic data collection. To account for 

the impact of these known developments, parcels having more than 70 approved residential 

units, parcels with more than five residential units that have direct access or frontage on the 

corridor, and 10+ acre parcels on the south side of Northshore Drive with at least five 

residential units were all included as planned developments. These criteria are based on 

development levels that would require a Traffic Impact Study in Knox County and/or 

accessibility of development to the Northshore Drive corridor. Trip generation estimates for 

these parcels were established using ITEõs Trip Generation, 10th Edition with the new peak 

hour trips then distributed and assigned to the model network. Based on access to the 

Northshore Drive corridor and similar land uses, these developments were grouped into 12 

zones. 

 

The data supporting the existing and future conditions analyses, as described above, is included in 

the Appendices. Specifically, the Appendices include existing turning movement counts, background 

growth assumptions, a map of planned developments, trip generation estimates for planned 

developments, trip distributions and assignments for future growth, and reports generated by the 

operation analysis. 

 

2.2 Analysis Summary 

The various data sources and analysis methods described above informed the existing and future 

conditions analysis for the 10 study intersections, which is summarized in two sections related to 

safety and congestion.  

 

Safety Analysis 

Across the eight study locations, there were 458 crashes over the 5-year period spanning 2015-

2019. Figure 2-1 illustrates the density of these crashes along the corridor and in the study 

locations. As shown, the density of crashes is typically highest near intersections along the corridor. 

Crash density alone does not account for the exposure of vehicles to crash events. Oftentimes, the 

crash rate is considered a better representation of safety issues. As such, the segment crash rates 

along Northshore Drive were calculated using daily traffic estimates from TDOT and are expressed as 

the rate of crashes per million 100 million vehicle miles traveled. Specifically, the crash rates are 

shown in relation to the applicable statewide averages for urban state routes (based on laneage) 

and are classified as follows: 

¶ Below Average: Locations with crash rates below the statewide average 

¶ Average: Locations with crash rates at or within 15% above the statewide average 

¶ Above Average: Locations with crash rates between 15% and 100% above the statewide 

average 

¶ Significantly Above Average: Locations with crash rates greater than or equal to 100% higher 

than the statewide average 
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As shown in Figure 2-2, once traffic volumes on the roadway are factored in, many of the more rural 

portions of the corridor are highlighted as having safety issues. In fact, nearly all of Northshore Drive 

has a segment crash rate higher than the average when compared to similar facilities across the 

state. Approximately 60%, or 273, of the total corridor crashes occurred within 250 feet of a study 

intersection. 

 

Table 2-1 highlights the safety trends at each of the 10 study intersections based on crash data 

ranging from 2015-2019 during the peak hours (7:00-9:00 AM and 4:00-6:00 PM) and off-peak 

hours. The number of crashes occurring within 250 feet of the intersection is presented first. This 

data is then broken down based on crash severity and type.  

 

Of the study intersections, Northshore Drive at Wrights Ferry Road/Morrell Road, Ebenezer Road, 

and Lyons View Pike/Westland Drive had the most crashes during this time period with 42, 52, and 

63 crashes, respectively. All other intersections had less than 25 crashes in the same time period. 

This same observation also applies when examining the intersection crash rate, calculated as the 

number of accidents per million entering vehicles (MEV). Based on existing traffic volumes collected, 

these three intersections also have the highest crash rate when accounting for volume. Across all 

locations, there were no fatalities and only three crashes resulted in a serious injury; all others were 

classified as potential minor injuries or crashes that resulted in property damage. Approximately 47% 

of crashes were rear-end crashes and 30% were angle crashes. There were no vehicular crashes 

with bicycles or pedestrians during the analysis period.  
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Figure 2-1. Density of Crashes along Northshore Drive (2015-2019) 
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Figure 2-2. Segment Crash Rates along Northshore Drive (2015-2019) 
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Table 2-1. Summary of Historic Safety Analysis by Study Intersection (2015-2019) 

 

Study 

Location 

Study  

Intersection 

Crash 

Rate 
Time 

Total 

Crashes 

Crash Severity Crash Type 

Fatal 
Serious 

Injury 
Other 

Rear 

End 
Angle 

Bike/ 

Ped 
Other 

1 
Northshore Dr and  

Concord Park Rd 
 0.67 

Peak 4 0 0 4 2 1 0 1 

Off-Peak 18 0 1 17 12 5 0 1 

2 

Northshore Dr and  

Chandler Rd/ Bluegrass 

Rd 

 0.74 
Peak 2 0 0 2 1 1 0 0 

Off-Peak 13 0 0 13 8 4 0 1 

3 
Northshore Dr and  

Hart Rd 
 0.82  

Peak 4 0 0 4 3 0 0 1 

Off-Peak 13 0 0 13 4 6 0 3 

4 
Northshore Dr and 

Thunderhead Rd 
 0.59  

Peak 5 0 0 5 0 1 0 4 

Off-Peak 12 0 1 11 6 1 0 5 

5 
Northshore Dr and 

Ebenezer Rd 
 1.07 

Peak 14 0 0 14 5 5 0 4 

Off-Peak 38 0 0 38 13 15 0 10 

6 
Northshore Dr and  

Tooles Bend Rd 
 0.58  

Peak 7 0 1 6 2 2 0 3 

Off-Peak 10 0 0 10 4 2 0 4 

7 

Northshore Dr and  

Wallace Rd 
 0.23  

Peak 2 0 0 2 0 2 0 0 

Off-Peak 5 0 0 5 2 2 0 1 

Northshore Dr and  

Wrights Ferry Rd/Morrell 

Rd 

 1.14  
Peak 20 0 0 20 5 13 0 2 

Off-Peak 22 0 0 22 12 8 0 2 

8 

Northshore Dr and  

Lyons Bend Rd 
 0.73  

Peak 5 0 0 5 4 1 0 0 

Off-Peak 16 0 0 16 10 2 0 4 

Northshore Dr and  

Lyons View Pk/Westland 

Dr 

 1.28  

Peak 16 0 0 16 14 1 0 1 

Off-Peak 47 0 0 47 21 11 0 15 
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Congestion Analysis 

To analyze congestion along the corridor, vehicular speed data was queried from the RITIS platform 

by direction and hour of the day. This data is illustrated in Figure 2-3 and Figure 2-4 for the 

eastbound and westbound directions of travel, respectively. In the AM peak, eastbound traffic 

speeds on Northshore Drive are mostly 35 mph or above on average. However, observed traffic 

speeds drop below 30 mph near the I-140 ramps, Ebenezer Road, and Lyons View Road/Westland 

Drive intersections. For comparison, during off-peak conditions the I-140 ramps are the only 

locations that show decreased vehicular speeds for eastbound traffic.  

 

During the PM peak, average speeds for vehicles traveling westbound are significantly lower than the 

40 mph posted speed limit, typically near major intersections such as Concord Road, the I-140 

ramps, Morrell Road/Wrights Ferry Road, and Lyons Bend Road. In these areas, observed speeds are 

frequently below 25 mph during the PM peak. Similar to the eastbound traffic patterns, westbound 

vehicular speeds decrease near the I-140 ramps and near Lyons Bend Road even in off-peak 

conditions.  

 

The corridor speed data largely points to major intersections as the source of many congestion 

issues on Northshore Drive. As such, more detailed capacity analysis was conducted for the 10 study 

intersections under two scenarios. The first examines existing traffic conditions based on turning 

movement counts conducted in April 2021. The second examines a future year scenario where 

approved developments are fully occupied. For both unsignalized and signalized intersections 

seconds of vehicular delay and LOS are presented for the overall intersection according to the 

descriptions outlined in Table 2-2.  

 

Table 2-2. Descriptions of LOS 

  Source:  Highway Capacity Manual, 6th Edition 

 

Table 2-3 summarizes the results of the existing and future traffic analyses for both the AM and PM 

peak hours as well as the overall volume increase projected for the intersection over this assumed 

10-year horizon. Under existing conditions, two intersections operate at unacceptable LOS for urban 

areas (E or F) during one of the peak hours, both of which are signalized intersections. The 

unsignalized intersections all operate at acceptable LOS overall. However, the stop-controlled minor 

street approaches at these locations are often not at capacity in terms of v/c ratio, but vehicles on 

the side streets experience significant delays when attempting to make certain movements (e.g., left 

turns onto Northshore Drive), which results in poor LOS for those specific approaches. This situation 

is only exacerbated by future growth along the corridor. As shown, the peak hour volumes for the 

LOS Description 
Unsignalized Control 

Delay (sec/veh) 

Signalized Control 

Delay (sec/veh) 

A Little or no delay < 10.0 < 10.0 

B Short traffic delay >10 and < 15 >10 and < 20 

C Average traffic delay >15 and < 25 >20 and < 35 

D Long traffic delay >25 and < 35 >35 and < 55 

E Very long traffic delay >35 and < 50 >55 and < 80 

F Extreme traffic delay > 50.0 > 80.0 
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study intersections are expected to increase by approximately 30% during the AM and PM peak 

hours on average. These increases are primarily due to the trips generated by general growth 

expected in west Knox County, the expected land uses for future development, and the lack of 

alternate east-west routes south of Interstate 40/75. Similar to existing conditions, through traffic 

along the corridor is expected to continue causing significant delays on many of the side streets like 

Bluegrass Road, Tooles Bend Road, Wallace Road, and others without mitigation. 

 

Following Table 2-3 a profile for each study location is presented with a narrative and map of the 

location, a summary of the safety data collected, description of the intersection laneage and control, 

and results of the traffic analysis. Existing and future LOS, delay, and 95th percentile queues are 

depicted graphically for each approach at the 10 study intersections. Additional details of the traffic 

analyses can be found in the Appendices. 
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Figure 2-3. Typical Vehicular Speeds Along Eastbound Northshore Drive 
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Figure 2-4. Typical Vehicular Speeds Along Westbound Northshore Drive 
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Table 2-3. Summary of Existing and Future Traffic Conditions by Study Intersection 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Unsignalized intersections are highlighted in blue while signalized intersections are highlighted in yellow.

Study 

Location 

Study  

Intersection 

Peak  

Hour 

Existing Conditions Peak Hour 

Volume 

Increase 

Future Conditions 

Delay (sec.) LOS Delay (sec.) LOS 

1 
Northshore Dr and  

Concord Park Rd 

AM 0.2 A  +644  (+48%) 0.2 A 

PM 2.5 A +860 (+47%) 18.0 C 

2 
Northshore Dr and  

Chandler Rd/ Bluegrass Rd 

AM 1.6 A  +489  (+53%) 2.6 A 

PM 2.1 A +634 (+56%) 4.8 A 

3 
Northshore Dr and  

Hart Rd 

AM 2.9 A  +468  (+48%) 10.8 B 

PM 1.7 A +581 (+50%) 6.2 A 

4 
Northshore Dr and 

Thunderhead Rd 

AM 18.8 B  +576  (+39%) 23.2 C 

PM 16.1 B +658 (+41%) 34.1 C 

5 
Northshore Dr and  

Ebenezer Rd 

AM 61.8 E  +470  (+22%) 109.9 F 

PM 51.6 D +595 (+22%) 106.4 F 

6 
Northshore Dr and  

Tooles Bend Rd 

AM 1.2 A  +265  (+22%) 1.5 A 

PM 1.1 A +339 (+21%) 1.6 A 

7 

Northshore Dr and  

Wallace Rd 

AM 1.5 A  +271  (+22%) 1.9 A 

PM 2.0 A +352 (+21%) 4.9 A 

Northshore Dr and  

Wrights Ferry Rd/Morrell Rd 

AM 25.3 C  +283  (+20%) 25.6 C 

PM 31.0 C +369 (+18%) 39.8 D 

8 

Northshore Dr and  

Lyons Bend Rd 

AM 6.3 A  +232  (+15%) 11.9 B 

PM 4.5 A +282 (+17%) 8.3 A 

Northshore Dr and  

Lyons View Pk/Westland Dr 

AM 37.0 D  +263  (+12%) 40.9 D 

PM 61.0 E +339 (+12%) 84.9 F 
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