
SUBDIVISION REPORT - CONCEPT

SUBDIVISION: CAPITAL DRIVE

APPLICANT/DEVELOPER:

TAX IDENTIFICATION:

NUMBER OF LOTS: 4

ZONING: CB (Business and Manufacturing)

VARIANCES:

1) Reduce the minimum right-of-way dedication from the centerline of 

Kingston Pike from 50-ft to 44-ft.

ALTERNATIVE DESIGN STANDARDS REQUIRING APPROVAL BY 

KNOX COUNTY ENGINEERING AND PUBLIC WORKS:

1)  Reduce the minimum intersection curb and property line radius at 

Kingston Pike and Commercial Drive from 75-ft to 50-ft.

131   122 & 122.24 (PART OF)

LOCATION: North side of Kingston Pike at Capital Drive

JURISDICTION: County Commission District 3

SECTOR PLAN: Southwest County

APPROXIMATE ACREAGE: 2.153 acres

SURVEYOR/ENGINEER:

STAFF RECOMMENDATION:

EXISTING LAND USE: Retail store, vacant land

SURROUNDING LAND North: Vacant land -- CB (Business and Manufacturing)
South: Kingston Pike -- OP (Office Park) and PC (Planned Commercial)
East: Church -- C-H-1 (Highway Commercial)
West: Retail and vacant land -- I-G (General Industrial) and C-H-2 (Highway 
Commercial)

USE AND ZONING:

PROPOSED USE:

ACCESSIBILITY: Access is via Kingston Pike, a major arterial street with 4 travel lanes and a 
continuous middle turn lane within 87-ft of right-of-way.

SUBDIVISION VARIANCES

REQUIRED:

POSTPONEMENT(S): 7/8/2021 - 10/14/2021

FILE #: 7-SB-21-C

Commercial subdivision

Approve the requested variance based on the recommendations from the City of Knoxville Department 

of Engineering, Knox County Engineering and Public Works, and Tennessee Department of 

Transportation.

GROWTH POLICY PLAN: Urban Growth Area

AGENDA DATE: 11/10/2021

AGENDA ITEM #: 21

OWNER(S):

WATERSHED: Sinking Creek

STREET ADDRESS:

View map on KGIS

PATRICK SCHAAD TRUSTEE 

9933 & 0 Kingston Pk.

Schaad Residential Real Estate

David Harbin / Batson, Himes, Norvell & Poe
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https://www.kgis.org/maps/planningcases.html?run=SearchCases&casenumber=7-SB-21-C


1.  Revising the sidewalk design to meet requirements of Knox County Engineering and Public Works, City of 
Knoxville Department of Engineering, and/or Tennessee Department of Transportation.
2.  Implementation of the street and intersection improvement recommendations outlined in the Transportation 
Impact Study (TIS) prepared by CDM Smith as revised on November 1, 2021, or subsequently revised and 
approved by staff, and as required by the Knox County Department of Engineering and Public Works, City of 
Knoxville Department of Engineering, and Tennessee Department of Transportation (TDOT), with the design 
details and timing of the improvements to be worked out during the design plan stage for the subdivision. The 
recommended improvements outlined in the TIS are provided in Exhibit A.
3.  Modifying the existing stormwater ponds on lots 1 & 4 to meet the Knox County Stormwater Management 
Ordinance.
4.  Installing notification of future street connection at the north end of Commercial Drive as required by Section 
3.04.C.2.d. of the Knoxville-Knox County Subdivision Regulations.
5.  Meeting all applicable requirements of the Knox County Engineering and Public Works, City of Knoxville 
Department of Engineering, and Tennessee Department of Transportation.
6.  Provision of street names that are consistent with the Uniform Street Naming and Addressing System within 
Knox County (Ord 91-1-102).
7.  Placing a note on the final plat that all lots will have access only to the internal street system.
8.  Submitting to Planning Commission staff prior to final plat review by the Planning Commission, the 
certification of design plan approval form as required by the Knoxville-Knox County Subdivision Regulations.

COMMENTS:

This proposal is for a 4-lot commercial subdivision and a new 3-lane public road, located on the north side of 
Kingston Pike at the Capital Drive intersection. The new road (Commercial Drive) is proposed to be 
approximately 400-ft long, however, the intention is for it to be extended to the north in the future and 
potentially connect to Parkside Drive. The subject property and the new road are located in Knox County 
(outside the City limits), the right-of-ways for Kingston Pike and Capital Drive are within the City of Knoxville, 
and Kingston Pike is a U.S. route maintained by the Tennessee Department of Transportation (TDOT). The 
new road must meet the standards for Knox County but the Kingston Pike and Capital Drive intersection 
improvements must meet the requirements of the City of Knoxville and TDOT.

The traffic signal at this Kingston Pike intersection must be modified to accommodate the new road. The 
intersection improvements are outlined in Exhibit A. There is a landscape island with a directory sign for the 
office development in the middle of Capital Drive at the Kingston Pike intersection. It is unknown when this sign 
was installed but it and the landscape island are in the public right-of-way and may need to be removed as part 
of future improvements to this intersection.

Since this proposal was last discussed at the August Planning Commission meeting, the applicant’s engineer 
has analyzed the two intersections on either side of Capital Drive, Mabry Hood Road to the west and Sherway 
Road to the east, to study the coordination and progression of traffic among the signals to determine if the 
Capital Drive intersection can operate as a split-phase signal without significant negative impacts to traffic 
progression on Kingston Pike (see TIS Addendum #1 and #2 – Exhibit B). Split phasing is a signal design that 
gives a green phase for all vehicle movements of one direction followed by a phase for all movements of the 
opposite direction. The study concludes that a split-phase operation at Capital Drive would not disrupt traffic 
progression along Kingston Pike, as much of the impacts are derived from over‐capacity conditions at Mabry 
Hood Road, and reduces queueing for westbound traffic in the PM peak hour at Mabry Hood Road by storing 
traffic at Capital Drive. 

The existing detention ponds on lots 1 and 4 will be modified with the installation of the new road, however, the 
concept plan does not show a preliminary design for these modifications. The primary concern is how the pond 
on Lot 4 will impact the parking lot design for the existing business and the applicant has indicated the 
detention pond will be moved underground.

Approve the Concept Plan subject to 8 conditions:

Knoxville-Knox County Planning Commission's approval or denial of this request is final, unless the action is 
appealed to Knox County Chancery Court.  The date of the Knox County Chancery Court appeal hearing will 
depend on when the appeal application is filed.

Not applicable.ESTIMATED STUDENT YIELD:

ESTIMATED TRAFFIC IMPACT:  A traffic impact study was prepared by the applicant. The findings of that 
study were used in formulating the recommendations of this staff report.
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ADDENDUM #1 

 

Capital Drive at Kingston Pike Northbound Approach Configuration 
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1100 Marion St., Suite 300 

Knoxville, Tennessee  37921 

tel: 865. 963.4300 

fax: 865. 524-5311 

 

July 23, 2021 

 

Mr. Rodney Phillips 

All Eleven General Partnership 

150 Major Reynolds Place 

Knoxville, Tennessee 37919  

 

RE: Capital Drive at Kingston Pike Northbound Approach Configuration 

 

Dear Mr. Phillips: 

CDM Smith is pleased provide this letter report regarding the recommendations of the June 2021 

traffic impact study for the proposed Capital Drive Retail Development that would be at the 

intersection of Capital Drive and Kingston Pike. Specifically, the purpose of this letter report is to 

review alternatives for the northbound approach geometry due to the unfeasibility of moving a 

monument that is currently placed in the median of the northbound approach. 

The traffic impact study report recommended that the northbound approach on Capital Drive be 

reconfigured to provide a 300-foot storage left-turn lane, a separate through lane, and a right-turn 

lane. As this would require the removal of a 50-foot landscaped median and relocation of a 

monument sign in the median at this approach, it was noted that the northbound approach can 

maintain its operation with its existing configuration by providing a shared left-through lane and a 

separate right-turn lane with split phased operation for the northbound and southbound approaches. 

It is important to note that an exclusive left-turn lane and shared through-right configuration is not 

recommended for the northbound approach as the through-right lane will be offset from the 

opposing receiving lane. 

The remaining buildout analysis and final recommendations of the traffic impact study report 

continued forward assuming the northbound approach could operate with three exclusive lanes; 

however, it is our understanding that this is an unfeasible configuration for the northbound approach 

because of the cost to remove and relocate the monument sign. The analysis results in this letter 

retain  the remaining intersection improvements as stated in the traffic impact study report (an 

exclusive westbound right turn lane and eastbound left-turn phasing modification).  

Analysis of the buildout conditions were conducted using Synchro, version 10, with HCM 6th edition 

methodologies and found that with a north- and southbound split phased operation, the intersection 

of Capital Drive and Kingston Pike will operate at an overall level-of-service (LOS) C and D during the 

AM and PM peak hours, respectively. It should be noted that the signal cycle lengths were optimized 

during this analysis. The AM peak hour cycle length optimized to 80 seconds, and the PM peak hour 
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cycle length optimized to 150 seconds. Worst-case movement volume-to-capacity (v/c) ratios are 0.75 

during the AM peak hour and 0.99 during the PM peak hour. During the PM peak hour, the 

northbound through-left and the southbound through-right lanes are near capacity. Queues for the 

northbound approach will lessen with the split phased operation compared to the existing operations; 

although, during the PM peak hour, the northbound left-through lane queues may potentially extend 

past the full lane development of the right turn lane. 

With northbound/southbound split phase operation and the additional improvements at the Capital 

Drive and Kingston Pike intersection (an exclusive westbound right turn lane and eastbound left-turn 

phasing modification), conditions for the AM and PM peak hours negligibly worsen as overall 

intersection delays for both peak periods will increase by approximately 2 seconds. Again, these 

results are with cycle length optimization, and the cycle lengths optimized to 80 seconds in the AM 

peak hour and 110 seconds in the PM peak hour. During the PM peak hour, the northbound left-

through lane is expected to operate near capacity with a v/c ratio of 0.99, yet the v/c ratio of the 

southbound through-right lane is expected to decrease to 0.54. Northbound queues during the PM 

peak hour will reduce slightly but the left-through lane queues are expected to extend past the full 

lane development of the right turn lane. 

The capacity and LOS analyses results comparison is presented in Table 1, and the 95th percentile 

queues for the northbound approach are shown in Table 2. 

Table 1: Summary of 2026 Projected Capacity and Level-of-Service 

 
 

  

TRAFFIC PEAK

CONTROL PERIOD

Capital Drive SIGNAL AM

at Kingston Pike PM

NB/SB Split-Phased Operation & SIGNAL AM

Cycle Length Optimization Mitigation PM

NB/SB Split-Phased Operation, Cycle Length Optimization, SIGNAL AM

Exclusive WBR Turn Lane & EB Phasing Modification Mitigation PM

Note:  Average vehicle delay estimated in seconds. V/C ratios reported from worst-case movement.

43.9 D0.99

0.75 22.5 C

0.99 41.2 D

C0.75 20.8

119.6 F

3.20 81.9 F

3.36

DELAY LOS INTERSECTION V/C
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Table 2: 2026 Projected 95th Percentile Queues 

 
 

In comparison to the analyses results of the recommended approach geometry from the traffic impact 

study (separate left, through, and right lanes) there are minimal differences in v/c ratios, delay, and 

northbound queues as with the three exclusive lane configuration. Table 3 shows the comparison of 

analyses results. 

 

Table 3: Results Comparison to June 2021 Traffic Impact Study Recommended Geometry 

 
 

It should be noted that the analyses results of this letter report optimized the cycle length of the study 

intersection only; however, it is understood that the Capital Drive signal operates in a system with 

adjacent signals along Kingston Pike. It is possible, as mentioned in the traffic impact study report, 

that a split-phased operation will worsen queueing conditions for the northbound approach and have 

slight changes to overall intersection delays and v/c ratios. However, the northbound queues will 

depend on the actual cycle length employed in the field and is a function of how the City of Knoxville 

wants to allocate the signal timing to each phase. 

 

Through the analyses documented in this letter report, with the buildout of the proposed Capital 

Drive Retail Development, the northbound approach  of Capital Drive at Kingston Pike can operate as 

a shared left-through lane and exclusive right turn lane, which can be provided through the existing 

2026 No Build
2026 Build with 

Partial Mitigation
1

2026 Build with 

Full Mitigation
1

AM --- 200 135 135

PM --- 406 365 278 
2

AM 145 45 0 0

PM 145 71 74 36

1. Partial Mitigation includes exclusive NB/SB split-phased operation and cycle length optimization.

    Full Mitigation includes the partial mitigation improvements, WBR turn lane, and EBL protected-permissive phasing.

2. 95th percentile volume exceeds capacity.

Capital Drive NBR

Approach & Direction
Peak 

Hour

Available 

Storage 

(ft)

95th Percentile Queue (ft)

Capital Drive NBL-T

Peak Hour Criteria
Shared Left-

Through & Right

Exclusive Left, 

Through, & Right

V/C Ratio 0.75 0.65

Delay (sec) 22.5 14.1

LOS C B

NBL Queue 135 164

V/C Ratio 0.99 0.99

Delay (sec) 43.9 38.1

LOS D D

NBL Queue 278 280

PM

AM
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layout. Additional analysis may be needed to ensure  v/c ratios, delays, and queues with the split-

phased operation of the signal within the signal system is within manageable measures. The 

recommendations of the June 2021 traffic impact study regarding the other intersection approaches 

are still valid and must be provided as well.  

 

 

Sincerely, 

Allyson F. Boyd, PE 

Transportation Engineer 

CDM Smith Inc. 

 

cc: Mr. Hollis Loveday, PE, CDM Smith Inc.  
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Capital Drive at Kingston Pike Corridor Progression 
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1100 Marion St., Suite 300 

Knoxville, Tennessee  37921 

tel:  865. 963.4300 

fax:  865. 524‐5311 

 

September 13, 2021 
 
Mr. Rodney Phillips 
All Eleven General Partnership 
150 Major Reynolds Place 
Knoxville, Tennessee 37919   

 
RE: Capital Drive at Kingston Pike Corridor Progression 

 

Dear Mr. Phillips: 

CDM Smith is pleased to provide this letter report regarding the recommendations of the June 2021 

traffic impact study for the proposed Capital Drive Retail Development that would be at the 

intersection of Capital Drive and Kingston Pike. Specifically, the purpose of this letter report is to  

expand on the assumptions that the intersection of Capital Drive and Kingston Pike can sufficiently 

operate as a split‐phased signal without significant negative impacts to traffic progressions on 

Kingston Pike.  

In our letter report dated July 23, 2021, the analysis concluded that during the buildout conditions of 

the Capital Drive Retail Development and with a north‐ and southbound split‐phased operation, the 

intersection of Capital Drive and Kingston Pike will operate at an overall level‐of‐service (LOS) C and D 

during the AM and PM peak hours, respectively. This analysis, however, solely analyzed the study 

intersection, and did not consider the impacts of adjacent signalized intersections on Kingston Pike. It 

is understood that the Capital Drive signal operates in a coordinated system with the adjacent signals 

on Kingston Pike.  This letter report will present the analysis results of the two intersections on either 

side of Capital Drive, Mabry Hood Road/ I‐140 Ramps and Sherway Road, and the coordination and 

progression of traffic among the signals with the proposed split‐phased operation. 

Peak hour traffic volumes were collected at Kingston Pike at Sherway Road and Mabry Hood Road in 

early September 2021, and the observed volumes were adjusted by the recommended 20‐percent 

growth factor to synchronize with the adjusted values previously analyzed at Capital Drive. Signal 

timing data provided by the City of Knoxville shows that the Mabry Hood Road and Sherway Road 

signals both operate using split‐phased timings, and all signals use different cycle lengths during the 

day. During the AM peak hour, the cycle length at Sherway Road is 100 seconds, while the cycle 

lengths at Capital Drive and Mabry Hood Road are 130 seconds. During the PM peak hour, the cycle 

length for all three signals is 140 seconds.  

Analysis of the existing conditions were conducted using Synchro, Version 10 with HCM 6th edition 

methodologies, to establish baseline conditions of the study intersections within the signal system. 
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The analysis determined that all intersections currently perform at LOS A or C during the AM peak 

hour and LOS C, D or F during the PM peak hour. As previously reported, the northbound approach at 

Capital Drive is over‐capacity during the PM peak hour; likewise, the north‐ and southbound 

approaches at Mabry Hood/ I‐140 ramps are near‐capacity during the AM peak hour and over‐

capacity during the PM peak hour. 

Observations of existing progression through the study area intersections shows that traffic does not 

always successfully travel through all three intersections in both directions during peak hours. During 

both peak hours, both directions of travel are impacted by the high volume of traffic exiting from I‐

140. Traveling eastbound, it is very common for the leading platoon of traffic to be stopped at 

Sherway Road from Mabry Hood Road, and those behind the leading platoon are likely to be stopped 

at Capital Drive. Westbound travel commonly progresses through Sherway Road and Capital Drive 

before being stopped at Mabry Hood Road. These observations are supported by the time‐space 

diagrams illustrated in Synchro (see Figures 1 and 2) and visualizations in SimTraffic simulations. 

With northbound/southbound split phase operation and the additional improvements at the Capital 

Drive and Kingston Pike intersection (an exclusive westbound right turn lane and eastbound left‐turn 

phasing modification), conditions for the AM peak hour operate at LOS B or C and operate at LOS C or 

a D for the PM peak hour. These analysis results maintain the existing cycle lengths as currently 

observed and optimize the cycle offsets within the signal system. Proposed conditions for Capital 

Drive at Kingston Pike with the existing cycle lengths show better LOSs than shown in previous reports 

with shorter cycle lengths, likely due to the longer green times of Kingston Pike and the critical 

northbound phase. The capacity and LOS analyses results comparison is presented in Table 1. 

Table 1: Summary of 2021 Existing and 2026 Projected Capacity and Level‐of‐Service 

 
   

TRAFFIC PEAK

CONTROL PERIOD

Sherway Road SIGNAL AM

at Kingston Pike PM

Capital Drive SIGNAL AM

at Kingston Pike PM

Mabry Hood Road SIGNAL AM

at Kingston Pike PM

Note:  Average vehicle delay estimated in seconds. V/C ratios reported from worst-case movement.

Capital Drive 2026 Projected configuration is with NBL-T/R split-phased operation, WBR turn lane, and EB phasing modification.

1.13 35.5 D 1.29 41.2 D

0.92 27.9 C 0.92 24.9 C

8.2 A 0.73 15.2 B

3.17 124.2 F 0.90 22.7 C

0.60 10.0 A

0.77 20.4 C

2026 PROJECTED

LOS DELAYLOS 

2021 TRAFFIC

DELAYV/C
INTERSECTION

0.61

V/C

0.62 10.8 B

0.73 27.6 C
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Figure 1: Existing 2021 AM Peak Hour Time‐Space Diagram 
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Figure 2: Existing 2021 PM Peak Hour Time‐Space Diagram 
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The split‐phase operation of the signal at Capital Drive and additional traffic has both positive and 

negative impacts to the traffic progression along Kingston Pike as portrayed in SimTraffic 

visualizations and Synchro time‐space diagrams, as shown in Figures 3 and 4. In the AM peak hour, 

with the offset optimization, eastbound progression improves, as traffic is more likely to proceed 

through Capital Drive during all eastbound green time at Mabry Hood Road. Some stops or queuing 

are expected at the approach to Sherway Road, which  is not different than currently observed.  

Westbound AM peak hour traffic is more likely to encounter a stop or queue at Capital Drive, but 

experience stops and queueing at Mabry Hood as observed today. In the PM peak hour, eastbound 

traffic is more likely to be encounter a stop or queue at Capital Drive; yet is more likely to proceed 

through Sherway Road than currently observed. Similarly, traffic is more likely to encounter a queue 

or stop at Capital Drive from Sherway Road in the westbound direction; yet, progression is similar 

between Capital Drive and Mabry Hood Road as today.  

Additional queue analyses can also determine the impact of the proposed operations and progression 

of traffic along Kingston Pike. Using the HCM 6th methodologies of Synchro, the 95th percentile of the 

east‐ and westbound traffic along Kingston Pike is shown in Table 2. A comparison to existing queues 

is also shown. In the eastbound direction, PM peak hour queues at Mabry Hood Road are expected to 

increase by 150’ with the optimized offset timings. The Synchro software's optimization minimizes 

delays as shown in Table 1 but at the expense of longer queues on Kingston Pike. In the westbound 

direction, AM peak hour queues at Mabry Hood and Capital Drive are expected to increase by 150’ or 

more, and PM peak hour queues at Capital Drive are expected to increase by nearly 200’. These values 

reported illustrate the queues of optimized offset timings set by Synchro. It is possible to reduce these 

queues depending on how the City of Knoxville chooses to allocate the signal timings and offsets to 

each signal. As previously mentioned, the optimized timings favor an eastbound progression which is 

likely not preferred, especially during the PM peak hour. 

Table 2: Kingston Pike 95th Percentile Queues Comparison with Split‐Phase Operation at Capital Drive 

 

Mabry Hood Rd. Capital Dr. Sherway Rd.

AM 505 295 260
PM 375 455 395
AM 580 170 285
PM 525 365 180
AM 270 105 215
PM 495 380 505
AM 425 270 245
PM 445 575 565

EBKingston Pike

95th Percentile Queue (ft)

Approach & Direction
Peak 

Hour
Scenario

Existing 
2021

EBKingston Pike Projected 
2026

Kingston Pike WB Existing 
2021

Kingston Pike WB Projected 
2026
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Figure 3: Projected 2026 AM Peak Hour Time‐Space Diagram 
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Figure 4: Projected 2026 AM Peak Hour Time‐Space Diagram 
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The initial recommendations of the Capital Drive Retail Development traffic impact study proposes 
that the northbound approach at Capital Drive be reconfigured to provide separate left, through, and 
right turn lanes, provided that the landscaped median can be removed and monument sign relocated. 
With the three‐lane approach, the signal would operate under conventional phasing with additional 
left‐turn phases for all approaches. For comparison purposes, additional analysis was conducted to 
compare the signal operations and Kingston Pike progression should Capital Drive be modified to 
provide a three‐lane northbound approach. Using existing signal cycle lengths and optimized offsets, 
there are minimal differences between v/c ratios, delays, and northbound queues between the two‐ 
or three‐lane configurations as shown in Table 3; however, westbound traffic along Kingston Pike 
between Capital Drive and Mabry Hood Road are negatively impacted by the different signal 
operations, specifically during the PM peak hour. Simulations in SimTraffic and Synchro time‐space 
diagrams illustrated in Figures 5 and 6 show that westbound queues at Mabry Hood Road are 
expected to increase to near the entire distance to Capital Drive due to the added traffic on Kingston 
Pike and the wait time for the split‐phase at Mabry Hood. With Capital Drive operating as a split‐
phased signal, this additional traffic is held at Capital Drive before being released to Mabry Hood Road 
and is likely to progress through the signal. As shown in Table 2, the worst‐case queues expected at 
Capital Drive in the westbound approach are approximately 575 feet, which can be stored with no 
impacts to Sherway Road. 
 
Table 3: Capital Drive Analysis Results Comparison 

 

 
   

Split-Phased Signal Conventional Signal

Shared Left-

Through & Right

Exclusive Left, 

Through, & Right

V/C Ratio 0.65 0.65
Delay (sec) 15.2 13.6

LOS B B
NBL Queue 195 165
V/C Ratio 0.99 0.95

Delay (sec) 22.4 15.1
LOS C B

NBL Queue 330 275

PM

AM

Peak Hour Criteria
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Figure 5: Projected 2026 AM Peak Hour Time‐Space Diagram with Three‐Lane Northbound Capital 
Drive 
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Figure 6: Projected 2026 PM Peak Hour Time‐Space Diagram with Three‐Lane Northbound Capital 
Drive 
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The analysis documented in this letter report illustrates the operational impact of a split‐phased signal 
and proposed development at Capital Drive and Kingston Pike and the traffic progression between the 
two adjacent signals at Mabry Hood Road and Sherway Road. By considering the adjacent traffic and 
signal operations, the intersection at Capital Drive functions more favorably as a split‐phased signal, 
and the additional traffic and timing changes will have a manageable impact on traffic flow. The split‐
phased operation at Capital Drive does not disrupt traffic progression along Kingston Pike, as much of 
the impacts are derived from over‐capacity conditions at Mabry Hood Road. In fact, a split‐phased 
operation at Capital Drive reduces queueing for westbound traffic in the PM peak hour at Mabry Hood 
Road by storing traffic at Capital Drive. Adjustments can be made at the preference of the City to 
determine the best timing and offset parameters to optimize progression in both directions of 
Kingston Pike. 
 
 
Sincerely, 

Allyson F. Boyd, PE 

Transportation Engineer 
CDM Smith Inc. 
 
cc: Mr. Hollis Loveday, PE, CDM Smith Inc.  
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