
         

 
 
 
April 23, 2015 
             
Ms. Letty Schamp, PE 
Transportation Engineer 
City of Hilliard 
3800 Municipal Way       
Hilliard, OH 43026 
 
 
Subject:  Carr Farms Traffic Impact Study 
  Hilliard, Ohio 
 
 
Dear Ms. Schamp, 
 
This letter serves to summarize traffic analysis methodologies and results associated with the development 
of the above referenced site, located on Leppert Road just north of Davidson Road in Hilliard, Ohio. This 
analysis focuses on the proposed access driveways and current intersections of Leppert Road & Davidson 
Road and Leppert Road & Hayden Run Road. The approved Memorandum of Understanding dated 
February 12, 2015 is attached for reference. 
 
Proposed Development 
Carr Farms is currently undeveloped land that is proposed to be developed with up to 160 single family 
homes on the site. The site is located on the east side of Leppert Road just north of Davidson Road in 
Hilliard, Ohio.  Subdivision streets adjacent to this site currently terminate at the east and south property 
lines, including Edie Drive and Brixshire Drive. Two full-movement driveways are proposed to serve the 
site, both accessing Leppert Road north of the Davidson Road intersection, with the south drive potentially 
aligning with a future driveway across Leppert Road that will serve a potential school and major soccer 
complex there. The site location is shown in Figure 1. 
 

 
Existing Conditions 
Leppert Road is a two-lane, collector roadway with a straight, north-south alignment and flat profile 
along the site frontage that is currently signed at 45 miles per hour. Hayden Run Road is an east-west 
arterial roadway that is signed at 45 miles per hour. At the Leppert Road & Hayden Run Road 
intersection, there are dedicated left turn lanes on all approaches and an eastbound right-turn only lane, 
with traffic signal control. Davidson Road is an east-west collector street immediately south of the site that 
becomes an arterial roadway farther east of Avery Road. South of the site, Davidson Road is signed at 
25 mph and serves as a subdivision street with sidewalks present along the north side of the street east of 
Leppert Road, where stop sign control for Davidson Road only is present. The undeveloped land west of 
Leppert Road across from Carr Farms is likely to be developed with a soccer complex and with a school 
site on that land. 
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Figure 1: Location Map 

 
 
 
Data Collection 
Peak hour manual turning movement counts were conducted from 7-9 AM and from 4-6 PM at the 
Leppert Road/Davidson Road and Leppert Road/Hayden Run Road intersections to identify current peak 
hour traffic levels there. The counts were completed on an average weekday in late February and early 
March, 2015. No operational concerns were noted during peak hour observations. Traffic count data is 
attached for reference. 
 
Traffic Volume Projections 
Estimated site generated traffic was added to background traffic to determine Opening Year and 
Horizon Year traffic conditions for use in traffic analyses as part of this study. Traffic volumes were 
projected for morning and afternoon weekday peak hour conditions. Volume plates illustrating total 
traffic volumes for AM and PM peak hour conditions are attached for reference. 
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Background Traffic Volumes 
Peak hour manual traffic count data at the Leppert Road/Davidson Road and Leppert Road/Hayden 
Run Road intersections was used to determine peak hour traffic levels there. To project opening and 
horizon year background traffic for this study, the count data was increased based on the growth rates 
provided by MORPC to estimate 2016 and 2026 No Build traffic levels. The 2016 and 2026 No Build 
traffic assignment worksheets are attached for reference. 
 
 
Site Generated Traffic Volumes 
New trips were calculated for up to 160 single family homes based on trip generation rates published in 
the ITE Trip Generation manual, 9th Edition (2012). Morning and afternoon weekday peak hour trips for 
the site were assigned to Leppert Road and surrounding street network, including adjacent subdivision 
street connections, based on the distribution of existing traffic combined with engineering judgment 
related to the proximity of the site to adjacent schools and the best routes for work trips. Trip generation 
calculations are summarized in Table 1 below: 
 

Table 1: Projected trip generation using ITE rates 

Square 

Feet ITE Time ITE Total Trips Trips

or Units Code Period Formula Trips Entering Exiting

Land Use

Single Family - Detached 160 210 ADT Ln(T)=0.92Ln(x)+2.72 1,618 809 809

units AM Peak T=0.70(x)+9.74 122 31 91

PM Peak Ln(T)=0.90Ln(x)+0.51 160 101 59
 

 
 
Site-generated trip ends were agreed to be distributed to the street network, as follows: 
 

• 10% to/from the west on Hayden Run Road 

• 25% to/from the east on Hayden Run Road 

• 25% to/from the east on Davidson Road 

• 15% to/from the east via Edie Drive 

• 25% to/from the south on Leppert Road 
 

 
New site generated traffic for the 160 single family homes was assigned to the adjacent street network 
via existing subdivision street connections and the two planned site driveways to Leppert Road. 
Subdivision street connections including Edie Drive and Brixshire Drive were assumed to take some site 
traffic away from the two driveway connections to Leppert Road. Site traffic assignments and 
2016/2026 total traffic volume plates are attached for reference. 
 
 
Soccer/Other Development Traffic 
Traffic impacts for the 122-acre space on the west side of Leppert Road opposite Carr Farms were 
estimated by assuming the land there develops entirely as soccer fields even though a school site is also 
anticipated there. Traffic estimated for both the soccer complex and school site was accounted for by 
assigning half of land as soccer uses and associated traffic in the Opening Year and the land fully built 
out as a soccer complex in the Horizon Year analyses. The west side of Leppert Road is then assumed to 
generate traffic as follows: 92 external trips in the 2016 Opening Year afternoon peak hour (69 
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entering, 23 exiting) and 184 external trips in the 2026 Horizon Year afternoon peak hour (138 
entering, 46 exiting). No morning peak traffic was assigned for the soccer trip generation. Soccer trip 
generation data is attached for reference.  
 
For the potential trip generation likely to materialize at the Leppert Road/Hayden Run Road intersection, 
future development was estimated by assuming up to 3 acres of retail at 10,000 sf./acre on the south 
side of Hayden Run Road (both sides of Leppert) and two acres on the north side of Hayden Run Road 
(east side of Leppert). A total of 50,000 square feet of retail space was used to generate other 
development traffic for the land surrounding this intersection. This future ‘other development’ traffic was 
assumed as present only in the 2026 horizon analyses and is illustrated in Table 2 below. Volume plates 
that illustrate the soccer and ‘other development’ traffic assignment are attached for reference. 
 
 

Table 2: Projected retail trip generation at Leppert Road/Haden Run Road 
Square 

Feet ITE Time ITE Total Trips Trips

or Units Code Period Formula Trips Entering Exiting

Land Use

 

Shopping Center 50,000 820 ADT Ln(T)=0.65Ln(x)+5.83 4,328 2,164 2,164

sf AM Peak Ln(T)=0.61Ln(x)+2.24 102 See Below

PM Peak Ln(T)=0.67Ln(x)+3.31 377 See Below

62% AM Primary Trips 62 38 24

38% AM Pass-By Trips 40 20 20

52% PM Primary Trips 195 94 101

48% PM Pass-By Trips 182 91 91  
 
 
 
Traffic Analyses 
Synchro, HCS, and Sidra software were used to evaluate operational characteristics of study area 
intersections. Traffic analysis consisted of AM and PM peak capacity analysis for Opening Year No Build 
and Build conditions.  A minimum intersection level of service (LOS) of D, minimum approach LOS of D and 
minimum individual movement LOS E was considered acceptable.   
 
Results indicated that all movements are predicted to operate at LOS D or better in year 2026 with site 
and off site traffic volumes added during AM and PM Peak Hours. However, the Leppert Road/South 
Drive is predicted to operate poorly during weekend tournament play with two-way stop control at this 
intersection. If a single-lane roundabout were provided at the Leppert Road/South Drive/Park Drive 
intersection in lieu of turn lanes, the intersection is predicted to operate at acceptable levels during 
tournament conditions. Table 3 below illustrates the results of the capacity analyses which indicate 
acceptable level of service is expected for 2026 Build conditions at each intersection during weekday 
peak hours. Capacity analysis printouts are attached for reference. 
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Table 3: Capacity Analysis Results 

Time Period Year Scenario Conditions E
B
L
T

E
B
T
H

E
B
R
T

W
B
L
T

W
B
T
H

W
B
R
T

N
B
L
T

N
B
T
H

N
B
R
T

S
B
L
T

S
B
T
H

S
B
R
T

T
O

T
A
L

Two-way stop- Existing lane - - - B/14.6 - B/14.6 - - - A/8.1 - - -

+NBRT & SBLT - - - B/13.3 - B/13.3 - - - A/8.1 - - -

Two-way stop- Existing lane - - - D/33.1 - D/33.1 - - - A/8.2 - - -
+NBRT & SBLT - - - D/27.2 - D/27.2 - - - A/8.2 - - -

Two-way stop- Existing lane B/11.7 B/11.7 B/11.7 B/10.8 B/10.8 B/10.8 A/7.7 A/7.7 A/7.7 A/7.7 A/7.7 A/7.7 -

+NBLT, SBLT, & SBRT B/11.7 B/11.7 B/11.7 B/10.8 B/10.8 B/10.8 A/7.7 - - A/7.7 - - -

Roundabout A/4.1 A/4.1 A/4.1 A/4.7 A/4.7 A/4.7 A/5.3 A/5.3 A/5.3 A/5.3 A/5.3 A/5.3 A/5.2

Two-way stop- Existing lane C/19.9 C/19.9 C/19.9 C/16.6 C/16.6 C/16.6 A/8.4 A/8.4 A/8.4 A/7.9 A/7.9 A/7.9 -

+NBLT, SBLT, & SBRT C/18.8 C/18.8 C/18.8 C/16.3 C/16.3 C/16.3 A/8.4 - - A/7.9 - - -

Roundabout A/5.9 A/5.9 A/5.9 A/5.4 A/5.4 A/5.4 A/6.8 A/6.8 A/6.8 A/9.7 A/9.7 A/9.7 A/8.2

Tournament +NBLT, SBLT, & SBRT F/50.0 F/50.0 F/50.0 E/42.8 E/42.8 E/42.8 A/9.2 - - A/7.9 - - -
Roundabout A/6.7 A/6.7 A/6.7 A/6.8 A/6.8 A/6.8 A/8.5 A/8.5 A/8.5 C/16.8 C/16.8 C/16.8 B/12.3

AM Peak Hour 2026 Full Build Existing Conditions - - - B/10.4 - B/10.4 - - - A/7.8 A/7.8 - -

PM Peak Hour 2026 Full Build Existing Conditions - - - B/12.7 - B/12.7 - - - A/7.9 A/7.9 - -

AM Peak Hour 2026 Full Build Existing Conditions A/9.5 C/21.7 B/10.2 B/12.0 A/6.6 A/6.6 B/15.9 B/19.0 B/19.0 C/25.6 B/14.4 B/14.4 B/17.5

PM Peak Hour 2026 Full Build Existing Conditions C/20.2 B/13.6 B/11.9 A/8.9 B/14.5 B/14.5 B/18.0 B/17.5 B/17.5 B/18.9 B/15.3 B/15.3 B/14.2

X/X = Overall LOS / Average Delay Per Vehicle

2026 Full Build

Leppert Road/Davidson Road

Leppert Road/South Drive

AM Peak Hour 2026 Full Build

Leppert Road/Hayden Run Road

Leppert Road/North Drive

PM Peak Hour

AM Peak Hour 2026 Full Build

PM Peak Hour 2026 Full Build

 
 

Turn Lane Warrants 
Turn lane warrants were evaluated at all unsignalized intersections pursuant to the requirements set forth 
in the Location and Design Manual, Volume 1 (Ohio Department of Transportation, 2012). The graphs for 
two-lane roadways with posted speed limits greater than 40 miles per hour were consulted. Results 
indicate that a southbound left turn lane is warranted at the planned South Drive intersection on Leppert 
Road when the site is built out. Additionally, a northbound left turn lane is warranted at the same 
intersection to serve ‘other development’ traffic at the soccer complex. The calculated turn lane length is 
175 feet with a 50-foot diverging taper included for the southbound left turn lane and 225 feet for the 
northbound left turn lane there. Table 4 illustrates the results of turn lane warrants at the two locations. 
Turn lane warrant graphs are attached for reference. 
 

Table 4: Turn Lane Warrant Analysis Results 

Intersection Turn lane Lengths (feet)* Year Scenario

SBRT 275 2026 No-Build

SBLT 175 2026 Build

NBLT 225 2026 No-Build

NBRT 225 2016 No-Build

SBLT 175 2026 No-Build

* A 50-foot diverging taper is included.

Leppert Road/South Drive

Leppert Road/Davidson Road
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Roundabout Analysis at Leppert Road/South Drive/Soccer Complex Entrance 
A potential traffic control option at the planned South Drive intersection with Leppert Road is the 
installation of a modern, single lane roundabout to better facilitate daily and peak hour traffic at that 
location. A roundabout is perceived to better handle peak soccer tournament traffic entering the planned 
soccer complex on the west side of Leppert Road there and could also benefit pedestrians and bicyclists 
traversing Leppert Road between the Carr Farms subdivision to/from the soccer complex, as well as 
those trying to reach the Heritage Trail from areas east of Carr Farms. This analysis evaluated the 
benefit of providing a single lane roundabout in lieu of traditional turn lane widening on Leppert Road to 
provide left turn lanes there. Turn lane warrants and lane sizing for peak soccer tournament times 
indicated that the northbound left turn lane should be 225 feet and even the southbound left turn lane 
would need to be 175 feet to enter Carr Farms.  
 
A roundabout at this location would require more right of way compared to traditional turn lane 
widening that would typically be constructed at this location. Analyses indicate a single lane roundabout 
would operate at an efficient LOS A or better during the average AM Peak Hour PM Peak Hour and 
overall LOS B when soccer tournaments occur. Based on these results, a single lane roundabout seems like 
a favorable traffic control option in lieu of providing warranted left turn lanes at the Leppert 
Road/South Drive intersection. The roundabout option with pedestrian and bicycle paths with 
appropriate signage should be considered at the South Drive intersection in lieu of turn lane widening on 
Leppert Road.    
 
 
Pedestrian Path Treatment 
The City of Hilliard requested this study include an evaluation of the likelihood for pedestrian activity 
between the existing subdivisions to the east, proposed Carr Farms patrons, and the planned soccer 
complex directly across Leppert Road.  In addition, close proximity to Homestead Park and the Heritage 
Trail farther west of Carr Farms caused us to review planned pedestrian path treatments through and 
within the Carr Farms site.  It should be noted, however, that no traffic signal along Leppert Road has 
been anticipated as part of this study to provide for a signalized pedestrian crossing of Leppert Road. 
The potential South Drive location appears to be a logical location for a marked/signed pedestrian 
crossing since that location generally aligns with the anticipated main entrance to the soccer complex 
across Leppert Road.  Pedestrian paths/treatments within Carr Farms should ultimately funnel pedestrian 
traffic from subdivisions east of Carr Farms to this point to encourage a consolidated crossing location 
near the planned South Drive. Pedestrian treatments here could also be adjusted to incorporate within a 
roundabout if preferred by the City.  
 
Planned paths within the site do provide connectivity for Carr Farms residents and some minor 
modification to the site plan could incorporate pedestrian connectivity for adjacent subdivision residents. 
A focus to direct pedestrians to the planned South Drive intersection at Leppert Road is a logical manner 
to facilitate future connections farther west to the Heritage Trail and Homestead Park. Once the traffic 
control treatment at Leppert Road/South Drive/Park Drive is determined, a mid-block crossing should be 
planned at this location. 
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Conclusions and Recommendations 
Turn lane warrants indicate a southbound left turn lane is warranted on Leppert Road at the planned 
South Drive intersection with a required length of 175 feet that includes the 50-foot taper. To address 
the potential development on the west side of Leppert Road, a 225-foot northbound left turn lane and 
275-foot southbound right turn lane should be constructed by others to address the future soccer complex 
development there.  In lieu of turn lane widening at the South Drive for the proposed development and 
the soccer complex, a single lane roundabout could be provided which would result in better level of 
service during peak soccer tournament times and a slight improvement during weekday peak hour 
conditions. 
 
Provision of a marked pedestrian crossing on Leppert Road at the South Drive intersection with 
appropriate signage should be planned at that location to link Carr Farms and subdivisions to the east 
with the soccer complex, the Heritage Trail and Homestead Park farther west. Pedestrian treatments and 
paths within the subdivision should funnel pedestrian traffic to this crossing location at the South Drive 
which is the preferred location to cross Leppert Road.   
 
 
If you have questions during your review, please contact me directly at (614) 775-4650 at your 
convenience. 
 
Sincerely, 

 
Douglas A. Bender, PE, PTOE 
Senior Traffic Engineer 
 
Attachments   
Copies:  Brent Welch, Franklin County Engineers Office (w/att) 

   Jim Lipnos, Homewood Corporation (w/att) 
   Linda Menery, EMH&T (w/at) 
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