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Executive Summary 

The proposed development, RaceTrac, is situated on the south side of Stafford Road between Columbia 
Road and Ronald Reagan Parkway in Plainfield, Indiana. The gas station consists of an 8,100 square foot 
convenience store with 22 fueling positions -- 16 non-truck plus 6 truck (see preliminary site plan on page 
22).   

The development is accessed via Midfield Court at Columbia Road and a second access1 ,Swift Drive 
(shifted east2) between Columbia Road and Ronald Reagan Parkway.  

Study scenarios for the AM and PM peak hours include: 
1. Existing Traffic (2024) 
2. Existing Traffic plus Background Growth3 (2026) 
3. Existing Traffic plus Background Growth plus Projected Site Traffic (2026) 
4. Existing Traffic plus Background Growth4 (2036) 
5. Existing Traffic plus Background Growth plus Projected Site Traffic (2036) 

 

Midfield Court at Columbia Road 

A northbound right turn lane along Columbia Road is not warranted5 based on INDOT guidelines (see 
page 10) or Level of Service (LOS) analysis (see page 13).  

Dual approach lanes for the Midfield Court approach to Columbia Road should be considered5 based on 
INDOT guidelines (see page 11) or LOS analysis (see pages 13-17). Dual approach lanes are often 
provided to allow right turning vehicles to exit without delay behind a vehicle waiting to turn left.  

Stafford Road at Columbia Road 

Under side-street stop control, this intersection will face challenges upon full build-out5 of the proposed 

development, with unacceptable LOS, particularly for the Columbia Road approaches during the AM and 

PM peak hours (see page 13).  

Mitigation efforts considered the installation of a traffic control signal (see page 12), which emerged as 

the warranted and recommended option. As a signalized intersection with additional turn lanes, all turning 

movements are projected to have an acceptable LOS (see pages 14-17).  

Stafford Road at Swift Drive (Right-in/Right-out) 

An eastbound right turn lane along Stafford Road is not warranted based on INDOT guidelines (see page 
10). All approaches at this intersection are projected to have an acceptable LOS and vehicle queueing 
based on projected 2036 full build-out traffic volumes (see page 13).  

Stafford Road at Ronald Reagan Parkway 

The recommended mitigation (see pages 14-17) results in an overall acceptable LOS. As development 
continues near this intersection, consideration should be given to three northbound left-turn lanes and/or 
additional northbound and southbound through lanes, as suggested in previous studies and the Town’s 
Thoroughfare Plan, respectively. 

 
1 Right-in/Right-out Access 
2 The existing median for the channelized northbound right turning movement from Columbia Road to Stafford Road should be extended beyond the 
shifted Swift Drive. 
3 2 years of background traffic growth at an annual rate of 2% 
4 12 years of background traffic growth at an annual rate of 2% 
5 Using projected 2036 turning movements (existing traffic + background growth + projected site traffic). 
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Proposed Development 

Development and Land Use Details 

Based on traffic data from the Institute of Transportation Engineers’ Trip Generation Manual (11th Edition), 
the expected traffic generated by the proposed development is detailed below: 
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Distribution of New Site Traffic 

The distribution of new site traffic is based on the nature of the proposed development and proximity to 
population centers. The following graphic depicts the distribution of new site traffic entering and exiting 
the proposed development:  
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Distribution of Pass-by Site Traffic 

The balance of site traffic is considered pass-by traffic. The distribution of pass-by site traffic is based on 
existing traffic patterns in this area. The following graphic depict the portion of site traffic6 already on the 
roadway and choosing to patronize the development (i.e., pass-by traffic): 

 

 

 

  
 

6 The negative adjustments reflect the existing traffic patronizing the development and is therefore a negative adjustment to through traffic volumes 
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Projected Peak Hour Turning Movements 

2026 Full Build-out 
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2036 Full Build-out 
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Right Turn Lane Analysis  

As stated in the INDOT Driveway Permit Manual: “Where the turning maneuver for a left- or right-turning 
vehicle occurs in a through travel lane, it disrupts the flow of through traffic. To minimize potential conflicts, 
the use of a turn lane may be warranted to improve the level of service and safety at the intersection.”  

Midfield Court at Columbia Road 

Based on INDOT criteria7 below, a northbound right turn lane8 is not necessary: 

 

Stafford Road at Swift Drive 

Based on INDOT criteria7 below, an eastbound right turn lane8 is not necessary: 

  
 

7 INDOT Driveway Permit Manual 2018 
8 Using projected 2036 turning movements (existing traffic + background growth + projected site traffic) 
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Dual Exit Lanes Analysis – Midfield Court at Columbia Road 

Dual exit lanes9 should be considered10 for the Midfield Court approach based on INDOT11 guidelines 
below:  

 

Note: the posted speed limit along Columbia Road is 35 mph 
  

 
9 Regardless of requirements, dual exit lanes are often included to allow right turning vehicles to exit without delay behind a left turning vehicle 
10 Using projected 2036 turning movements (existing traffic + background growth + projected site traffic) 
11 Indiana Department of Transportation (INDOT) – INDOT Driveway Manual 2018 
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Traffic Signal Warrant Summary  

A traffic signal is warranted for the Stafford Road at Columbia Road intersection based on projected 
2026 traffic volumes at full build-out12. 

Based on Table 4C-1 of the MUTCD13, posted speed limit14 of 40 mph, two or more lanes on the major 
street approaches, and two or more lanes on the minor street approach, the projected volumes warrant 
consideration of a future traffic signal were satisfied for 13 hours of a typical day (eight hours required). 

 

1. Table 4C-1, Condition “A” at the “100%” threshold – signal is warranted when Stafford Road 
exceeds 600 vehicles and Columbia Road approach exceeds 200 vehicles per hour for the 
same eight (8) hours of a typical day – this threshold was satisfied for one (1) hour of 
the required eight (8) hours, therefore a traffic signal is not warranted based on 
Condition “A”. 
 

2. Table 4C-1, Condition “B” at the “100%” threshold – signal is warranted when Stafford Road 
exceeds 900 vehicles and Columbia Road approach exceeds 100 vehicles per hour for the 
same eight (8) hours of a typical day – this threshold is satisfied for 13 hours of the 
required eight (8) hours, therefore a traffic signal is warranted based on Condition 
“B”.  

 
  

 
12 Using projected 2026 turning movements (existing traffic + background growth + projected site traffic) 
13 Manual on Uniform Traffic Control Devices (MUTCD) 
14 Posted speed limit along Stafford Road is 40 mph 
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Level of Service Summary 

The individual turning movements are provided in 
terms of Level of Service (LOS). In general, LOS “D” 
or better is considered acceptable while LOS “E” or 
“F” suggest volume exceeding the capacity of the 
intersection, approach, or turning movement:  

2026 and 2036 Non-mitigated  

The existing and forecasted turning movement volumes along with the existing intersection 
configurations and traffic control were used to evaluate traffic operations. The calculations for the 
intersections of Stafford Road at Columbia Road and Stafford Road at Ronald Reagan Parkway were 
completed using the Trafficware Synchro/SimTraffic software package. In this case, the results reflect 
the average of five SimTraffic microsimulation runs for each scenario. Additionally, calculations for the 
intersections of Midfield Court at Columbia Road and Stafford Road at Swift Drive, right-in and right-out, 
were completed using the Vistro software package. 

Tables 1 and 2 show the results of the existing and forecasted 2026 and 2036 volumes, assuming the 
current geometry, traffic control, and timing parameters. Table 1 provides the AM peak hour results and 
Table 2 provides the PM peak hour results. Results are provided for the overall intersection, a Level of 
Service grade and average delay per vehicle for all movements, and individual movements. The full 
calculations for each study scenario are included in an Appendix (separate document). 

Table 1 – AM Peak Hour Results with Existing Intersection Configuration and Traffic Control 

 
Note: Overall equals the average Level of Service (LOS) grade and delay in seconds per vehicle for all traffic. The other LOS 
grades for individual movements by approach direction. 

 

Page 13 of 27



  
Table 2 – PM Peak Hour Results with Existing Intersection Configuration and Traffic Control 

 
Note: Overall equals the average Level of Service (LOS) grade and delay in seconds per vehicle for all traffic. The other LOS 
grades for individual movements by approach direction. 
 

As shown, the overall LOS is acceptable, although some individual movements have poor results. As 
the volumes through the intersections increase, delays and congestion are expected to increase with 
operations reaching unacceptable levels. More specifically, the results indicate: 

• Left turn and through movements from Columbia Road to Stafford Road are difficult today and 

will be increasingly hard to complete in the future. The difficulty of these movements from the 

sides-street stop-controlled approaches could be a reason why so few vehicles were recorded 

completing those movements. 

• The LOS F for the southbound left turn movement from Ronald Reagan Parkway to Stafford 

Road is primarily a function of the low volume for this movement. 

• Mitigation is necessary to provide for safe and efficient operations accommodating the 

forecasted volumes.  

2026 Mitigation 

The 2026 mitigation focused on geometric and control improvements at each intersection. The 
recommended mitigation includes: 

• Midfield Court at Columbia Road: Dual approach lanes should be implemented at full build-out for 

the Columbia Road approach (i.e., dedicated left and right exit lanes). 

• Stafford Road at Columbia Road: 

o Signal control, using the existing lanes and providing protective/permissive left-turn 

operations for the Stafford Road approaches and permissive left turn operations for the 

Columbia Road approaches. 

o Constructing an exclusive eastbound right turn lane on Stafford Road. 
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• Stafford Road at Ronald Reagan Parkway: 

o Constructing an exclusive southbound right-turn lane on Ronald Reagan Parkway at 

Stafford Road. 

o Restriping the existing westbound lanes on Stafford Road at Ronald Reagan Parkway to 

provide one left-turn lane (same), one through lane (same), and one combined 

through/right-turn lane (changed). 

Table 3 shows the results of assuming this mitigation compared to the projected 2026 Background and 
Full Build-out results without mitigation. 

Table 3 – 2026 Peak Hour Results, Mitigated versus Unmitigated 

 
Note: Overall equals the average Level of Service (LOS) grade and delay in seconds per vehicle for all traffic. The other LOS 
grades for individual movements by approach direction. 

As shown, the overall results are acceptable and individual movements are no worse than LOS E, 
except for the southbound left movement from Ronald Reagan Parkway to Stafford Road. However, the 
vehicle volume for this movement is relatively low compared to other movements at this intersection. 

2036 Mitigation 

When considering long-term mitigation, several factors are important: 

• The primary issues are the high conflicting volumes between the northbound left-turn and 

southbound through movements on Ronald Reagan Parkway at Stafford Road, and the 

westbound left-turn and eastbound through movements on Stafford Road at Columbia Road (AM 

peak hour). 

• The Town’s Thoroughfare Plan identifies the 2045 long-term need for six lanes, three through 

lanes in each direction, on Ronald Reagan Parkway between I-70 and E County Road 200S. 
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• The forecasts do not assume significant development on the east side of Ronald Reagan 

Parkway around the Stafford Road intersection. 

• Improvements could increase the supply (geometric capacity improvements), reduce the 

demand (volume or route changes to reduce the number of vehicles through the study 

intersections), or eliminate one or more signal phasing/timing which is a subset of demand 

changes.  

The first mitigation considered a geometric improvement only, providing sufficient lanes to 
accommodate the expected volume. The additional proposed mitigation includes: 

• Stafford Road at Columbia Road: 

o Constructing an exclusive westbound right turn lane on Stafford Road. 

o Providing three southbound approach lanes on Columbia Road (left, through, and right). 

• Stafford Road at Ronald Reagan Parkway: 

o Constructing an exclusive westbound right turn lane on Stafford Road. 

o Restriping the eastbound approach on Stafford at RRP for one left (same), one through 

(same), one through/right (changed), and one right. 

• Updated signal timing at both signals to reflect the changed lanes. 

Table 4 shows the results of assuming this mitigation compared to the projected 2036 Background and 
Full Build-out results without mitigation. 

Table 4 – 2036 Peak Hour Results, Mitigated versus Unmitigated 

 
Note: Overall equals the average Level of Service (LOS) grade and delay in seconds per vehicle for all traffic. The other LOS 
grades for individual movements by approach direction. 
 

As shown, the overall results for each intersection are acceptable.   
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Another form of mitigation is a reduction in demand or the number of vehicles through the study 
intersections. Reducing vehicle trips can be accomplished through different methods, including: 

• Transit use with convenient, accessible, and safe stop locations. 

• Car share or carpool programs to reduce single occupancy driving. 

• Pedestrian and bicycle activity through local and regional systems of trails, sidewalks, and 

bicycle lanes, including safe crossings of busy vehicle roads. 

• Telecommuting and at-home work to eliminate work trips. 

• Off-peak hour work shifts, starting and ending outside the traditional weekday AM and PM peak 

hours. 

• On-site facilities at work offices that allow employees the opportunity to arrive early and stay late 

to avoid peak period travel. 

• Scheduling deliveries, garbage, and other related items outside of the traditional weekday AM 

and PM peak hours. 

The study intersections were not re-evaluated assuming a reduction in vehicle trips due to 
implementation of one or more of the above methods. However, even a small reduction or shift of traffic 
away from the peak periods will improve operations.  
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Level of Service Analysis 

[submitted as separate document] 
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Existing Turning Movement Volumes Details 

Traffic data was collected during the week of April 15, 2024, at the following locations in Plainfield, Indiana: 

Midfield Court at Columbia Road 

 

Stafford Road at Columbia Road 
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Stafford Road at Swift Drive 

 

Stafford Road at Ronald Reagan Parkway 
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Traffic Signal Warrant Analysis 

Traffic Signal Warrant Results – Stafford Road at Columbia Road 

 

 

          Note:Posted speed limit along Stafford Road is 40 mph 
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Entering and Exiting Site Traffic Breakdown 
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24-Hour Turning Movement Volumes 

Existing Traffic 
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Existing Traffic plus Background Growth 

 

       Note: 2 years of background traffic growth at an annual rate of 2% 
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Site Traffic 

 

Note: Negative adjustments reflect the existing traffic patronizing the development and is therefore a 
negative adjustment to through traffic volumes   
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Existing Traffic plus Background Growth plus Site Traffic 
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Site Layout Plan 
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