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1.0    INTRODUCTION 
This study has been prepared to identify the transportation impact of developing approximately 
26 acres known as the Ballantrae Woods (formerly Liggett Tract) in Dublin, Ohio. The proposed 
development is located on the north side of Rings Road, east of Cosgray Road and along the east 
side of the existing CSX Transportation railroad tracks. The project site is planned to develop with 
a mix of condominiums and single family dwelling units with a maximum number of total units not 
to exceed 141 lots. Three access points are planned to serve the site, which will all connect along 
Churchman Road north of Rings Road. A portion of the site includes land that is needed to 
construct the new alignment of Churchman Road, including turn lanes into the proposed site 
driveways as well as for driveways serving properties opposite the site. A site location map is 
included as Figure 1 and a site plan has been included in Exhibit 1. An approved memorandum 
of understanding summarizing the methodology of this study dated on January 13, 2015 is 
included in Appendix A for reference. 
 
 
2.0 EXISTING CONDITIONS 
Existing conditions were identified in Table 1 below, which identifies the Street Network 
Characteristics for the surrounding street network.   
 

TABLE 1: Street Network Characteristics 

Street Name Cardinal Direction Posted Speed Limit 

Rings Road East/West 35 mph 

Cosgray Road North/South 45 mph 

Eiterman Road North/South 35 mph 

Avery Road North/South 45 mph 

 
 
 
3.0 DATA COLLECTED 
Manual turning movement volume counts were previously performed by EMH&T personnel at the 
Rings Road/Cosgray Road and Rings Road/Eiterman Road intersection during both peak hours, 
as well as at the Rings Road/Avery Road intersection from 7-9 AM. The City of Dublin provided 
afternoon (4-6 PM) turning movement counts at the Rings Road/Avery Road intersection. These 
turning movement counts will serve to form the basis of background traffic at those intersections. 
Previous traffic volume data will be increased to opening and horizon year conditions based on 
previously accepted growth rates discussed with Dublin personnel and documented in the Lare 
Tract MOU. Lare Tract is now referred to as Links at Ballantrae. City of Dublin provided 2030 
AM and PM peak hour plots from the City’s travel demand model so future link volumes along 
Churchman Road could be derived. Copies of all count data and model output from the Lare 
Tract TIS are included in Appendix B for reference. 
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FIGURE 1: Site Location Map 

 
 
 
4.0 STUDY PROCEDURES 
The impact of proposed development on the adjacent street network was determined by 
combining the estimated site-generated trips from the Ballantrae Woods development with 
background traffic, including Links at Ballantrae traffic, and analyzing the street system under full 
build conditions. Background traffic refers to non-site generated traffic volumes and was forecast 
for both the opening year 2015 and the horizon year 2025. Both morning and afternoon peak 
hour conditions were analyzed to determine the development impact. Analyses were performed 
at the intersections listed below: 
 

 Rings Road/Cosgray Road 

 Rings Road/Eiterman Road 

 Rings Road/Churchman Road 

 Rings Road/Avery Road 

 Churchman Road/Site Drive(s) 

 Cosgray Road/Churchman Road 
 

4.1    Traffic Volume Projections 
Detailed traffic volume calculations are attached for reference illustrating the development of 
2015 and 2025, background and full build traffic volumes. Horizon year traffic volumes were 
calculated based on the best available information for each intersection within the study area. 
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 Background horizon year (2025) traffic volumes at the Rings Road/Cosgray Road and 
Rings Road/Eiterman Road intersections, and 2015 traffic volumes on Rings Road 
intersections with Cosgray Road, Eiterman Road and Avery Road as well as Cosgray 
Road/Churchman Road intersection were developed by expanding 2013 counted traffic 
volumes with the application of a 3.3 percent growth rate. This growth rate was previously 
established for the Lare Tract TIS by comparing total entering volumes for 2008/2013 for 
the intersections of Rings Road/Cosgray Road and Rings Road/Avery Road, and is 
consistent with the Avondale and Lare Tract TIS preparations. Detailed calculations have 
been attached for reference. 
 

 For 2025 volumes at Avery Road/Rings Road intersection, the calculation of growth rate 
of each movement was based on comparison of 2030 model (plate A of Avondale Woods 
TIS) and 2013 Background traffic volumes (in 5300 Avery Road site TIS). These growth 
rates were applied to 2013 Background traffic volumes and site trips of Avondale 
Woods as well as 5300 Avery Road site trips were added to obtain 2025 Full Build 
traffic volumes. It was assumed that the site trips of Links at Ballantrae and current Liggett 
development were accounted in 2030 model for this intersection. See calculation of 
attached plates G and G1. 

 

 Horizon year traffic volumes for Churchman Road were taken from the City of Dublin, 
travel demand model. 2030 travel demand model projections were reduced to 2025 
horizon year conditions assuming linear growth from 2016 to 2030. It is assumed (and 
consistent with Lare Tract study) that approximately 87 percent of traffic volumes forecast 
for Churchman Road are expected to use the Rings Road/Churchman Road intersection 
and approximately 13 percent are expected to use Cosgray Road/Churchman Road.  
 

4.2 Trip Generation 
Site generated trip ends will be forecast using data and methodology contained in Trip 
Generation 9th Edition (Institute of Transportation Engineers, 2012). Morning and afternoon peak 
hour traffic volumes will be estimated using trip generation rates for Land Use Code 210 (Single 
Family-Detached Housing). Even though the mix of residential units includes single family and 
condominium units, all trip generation will be based on the higher single family data. The 
proposed development is expected to include a combination of no more than 141 units that is 
estimated to generate 108 external trips in the morning peak hour (27 entering, 81 exiting) and 
143 external trips in the afternoon peak hour (90 entering, 53 exiting). Detailed trip generation 
calculations are shown in Table 2. 
 

TABLE 2: Trip Generation Comparison 
Square 

Feet ITE Time ITE Total Trips Trips

or Units Code Period Formula Trips Entering Exiting

Land Use

 
Single Family - Detached 141 210 ADT Ln(T)=0.92Ln(x)+2.72 1,442 721 721

units AM Peak T=0.70(x)+9.74 108 27 81

PM Peak Ln(T)=0.90Ln(x)+0.51 143 90 53  
 
4.3 Trip Distribution 
Site generated traffic volumes will be assigned to the adjacent street network according to the 
distribution used in the Lare Tract Traffic Study published in 2013. This distribution is illustrated in 
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Figure 2 below. All trips will be assigned to the adjacent street network via Churchman Road to 
the adjacent street network. Some site generated trips may use adjacent residential streets 
opposite Churchman Road but all site traffic was assigned to the gateways for simplicity in 
completing this study.  
 
In the opening year, it is assumed that Churchman Road will be available to serve the Ballantrae 
Woods site from Marmion Drive north to Cosgray Road only.  All site traffic will be assigned via 
these connections in the Opening Year only. By the 2025 Horizon Year, the full connection and 
reconstruction of Churchman Road to the south, connecting to Rings Road, is assumed to be in 
place. Consequently, the Links at Ballantrae site traffic will also be re-assigned in the Opening 
Year to only the Rings Road intersection via Churchman Road. By the Horizon Year, the full 
connections and completion of Churchman Road will allow the Links at Ballantrae site traffic to be 
fully distributed as indicated in that TIS for the Horizon Year. 
 
 

FIGURE 2: Expected Site Trip Distribution 

 
 

 
 
Site traffic was combined with background traffic volumes described above to develop 2015 and 
2025 peak hour traffic volumes for the study area. The 2015 AM/PM and 2025 AM/PM volumes 
are included in the following pages for reference: 
 
 
 
 
 
 
 
 



  

Ballantrae Woods Traffic Impact Study  emht.com | 7 

 

Figure 3: 2015 AM Peak Volumes 
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Figure 4: 2015 PM Peak Volumes 
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Figure 5: 2025 AM Peak Volumes 
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Figure 6: 2025 PM Peak Volumes 
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5.0 FINDINGS OF ANALYSES 
Opening year (2015) and horizon year (2025) volumes were used to analyze the street system 
with combinations of background traffic and site generated traffic volumes. Turn lane warrant 
criteria was reviewed and capacity analyses were completed to determine if any improvements 
are needed to mitigate site related traffic impacts. A few warranted turn lanes are not 
recommended since roundabouts are planned for those locations. 

 

 
5.1    Turn Lane Warrants/Storage Requirements 
Left and right turn lane warrants were evaluated pursuant to the requirements set forth in the 
Location and Design Manual, § 401.6 (Ohio Department of Transportation, 2013). Turn lane 
warrant results at each location are illustrated in Table 3 below: 

 
 
 

TABLE 3: Turn Lane Warrant Summary 

2015 

Background

2015 Full 

Build

2025 

Background

2025 Full 

Build

NBRT N/A YES N/A NO

SBLT N/A YES N/A YES

WBRT NO NO NO NO

EBLT NO NO YES YES

Warranted

Intersection Movement

Cosgray Rd @ Churchman Rd

Rings Rd @ Eiterman Rd
 

 
 

 
Based on projected 2015 Build traffic volumes, a northbound right turn lane is predicted to be 
warranted at the Cosgray Road/Rings Road intersection since Churchman Drive is not yet 
connected south to Rings Road forcing site traffic to enter there, and the assumption that full site 
buildout will occur in the first year which is not expected to occur. When Churchman Road is 
extended to Rings Road shortly after Opening Year, predicted 2025 Build conditions do not 
warrant this northbound right turn lane. Consequently, a northbound right turn lane at Cosgray 
Road/Churchman Road is not recommended for the temporary opening year conditions. A 
southbound left turn lane is warranted at Cosgray Rd/Churchman Rd in the PM peak Build 
condition tied to the Build condition. Since the southbound left turn lane on Cosgray Road at 
Churchman is not needed for capacity, and that pavement would be removed when a planned 
roundabout is constructed, this improvement is not recommended at this time. In lieu of providing a 
turn lane there, the developer is planning to donate land there to assist planning efforts for the 
future roundabout.  
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At the Eiterman Road/Rings Road intersection, an eastbound left turn is potentially warranted with 
2015 background traffic volumes but is borderline for meeting the warrant. When 2015 Build 
conditions are considered, the warrant threshold is again borderline and since the site is not 
expected to reach full buildout for some time, it is unlikely that this left turn movement will be 
warranted in 2015. In our opinion, a future eastbound left turn on Rings Road at Eiterman should 
be provided at a later time when volumes actually reach warrant levels, which warrants indicate 
will be met with 2025 Background conditions. Left turn lanes on Churchman Road at each 
established site drive location should be 100 feet in length, which are planned to be 150 feet in 
length as part of the City’s Phase 1/2 plans for Churchman Road construction currently in for 
review and approval. Turn lane warrants and lane sizing data are attached in Appendix D and 
Appendix F for reference. 
 
 
5.2    Signal Warrant Analysis 
 
Traffic signal warrants were previously evaluated for the Rings Road/Cosgray Road intersection 
in the 2013 Lare Tract TIS and a traffic signal was found to be warranted based on 2013 
background traffic volumes at that time. Traffic signal warrants were completed by comparing 
current volumes at that time to minimum volume thresholds established by the Ohio Manual of 
Uniform Traffic Control Devices § 4C (Ohio Department of Transportation, 2012) (OMUTCD). 
Volumes at that intersection were found to meet volume criteria specified in Warrant 1, Eight-
Hour Warrant as well as Warrant 2, Four-Hour Warrant and Warrant 3, Peak Hour Warrant.  
 
Similarly, traffic volumes observed at the Rings Road/Avery Road intersection for the Avondale 
TIS in 2014 revealed that 2014 background traffic levels met Warrant 1 criterial for 
signalization at that time. The signal warrant worksheets for both intersections, completed in 
previous studies, are included for reference in Appendix C.  Table 4 below illustrates the results 
of the warrant analyses at these two intersections: 
 
 

TABLE 4: Signal Warrant Summary 

Warrant Type Rings Rd/Cosgray Rd 
2013 Background* 

Rings Rd/Avery Rd/Cara Rd 
2014 Background** 

Warrant 1, Eight-Hour Yes Yes 

Warrant 2, Four-Hour Yes N/A 

Warrant 3, Peak Hour Yes N/A 

*  from Lare Tract TIS,  **  from Avondale TIS 
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5.3    Intersection Sight Distance Evaluation 
The Location and Design Manual § 201.3 (Ohio Department of Transportation, 2013) provides 
recommended intersection sight distance requirements for given design speeds. These 
requirements were compared to Build conditions on Churchman Road at the three planned site 
drives. The required Intersection Sight Distance (ISD) for a 35-mph roadway is based on a 40-
mph design speed, which is 445 feet. Since the development is fairly level, only horizontal 
obstructions seem likely to limit ISD at each drive location. However, since Churchman Road nor 
the site driveways do not currently exist, exhibits identifying current sight distance based on 
survey data are based on horizontal datum, vertical issues are assumed to be addressed in the 
Churchman Road design.  
 
The sight distance exhibits identify sight triangles where future landscaping and other amenities 
should not be located. As detailed design is completed for these access connections, the sight 
triangles should be reviewed at each planned connection to Churchman Road during roadway 
plan review. Sight distance exhibits have been prepared for the three planned Churchman Road 
connections and are included at the end of this report in the Exhibit 1 section. 
 

 
5.4    Intersection Capacity Analysis 
Highway Capacity Software and Synchro were used to evaluate operational characteristics of 
traditional study area intersections and SIDRA was used to model modern roundabout 
intersections. Intersections are graded using a level of service designation. Levels of Service (LOS) 
are expressed in terms of letter grades with LOS A representing the highest quality traffic flow 
and minimal delay, and LOS F representing poor traffic operations and significant delay. LOS D 
or better for each approach at an intersection is desirable. Capacity results are summarized and 
in Table 5. Output reports of capacity analysis are attached in Appendix E for reference. 
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TABLE 5: Capacity Analysis Summary 

Time Period Year Scenario Conditions

EB
LT

EB
TH

EB
R
T

A
P
P
R
O

A
C

H

W
B
LT

W
B
TH

W
B
R
T

A
P
P
R
O

A
C

H

N
B
LT

N
B
TH

N
B
R
T

A
P
P
R
O

A
C

H

S
B
LT

S
B
TH

S
B
R
T

A
P
P
R
O

A
C

H

TO
TA

L

Background Existing Condition - - - - C/19.0 - C/19.0 C/19.0 - - - - A/9.5 A/9.5 - - -

Full Build Existing Condition - - - - C/23.3 - C/23.3 C/23.3 - - - - A/9.8 A/9.8 - - -

Background Existing Condition - - - - E/39.5 - E/39.5 E/39.5 - - - - B/11.2 B/11.2 - - -

Full Build Existing Condition - - - - E/45.6 - E/45.6 E/45.6 - - - - B/11.3 B/11.3 - - -

Background Existing Condition - - - - F/73.6 - F/73.6 F/73.6 - - - - A/7.9 A/7.9 - - -

Full Build Existing Condition - - - - F/143.5 - F/143.5 F/143.5 - - - - A/8.0 A/8.0 - - -

Background Existing Condition - - - - F/636.1 - F/636.1 F/636.1 - - - - A/8.2 A/8.2 - - -

Full Build Existing Condition - - - - F/701.2 - F/701.2 F/701.2 - - - - A/8.3 A/8.3 - - -

Background Existing Condition C/24.1 - C/24.1 C/24.1 - - - - A/7.8 A/7.8 - - - - - - -

Full Build Existing Condition C/24.7 - C/24.7 C/24.7 - - - - A/7.8 A/7.8 - - - - - - -

Background Existing Condition F/162.0 - F/162.0 F/162.0 - - - - A/8.0 A/8.0 - - - - - - -

Full Build Existing Condition F/166.8 - F/166.8 F/166.8 - - - - A/8.1 A/8.1 - - - - - - -

Background Existing Condition C/24.3 - C/24.3 C/24.3 - - - - B/10.5 B/10.5 - - - - - - -

Full Build Existing Condition D/25.5 - D/25.5 D/25.5 - - - - B/10.5 B/10.5 - - - - - - -

Background Existing Condition F/86.9 - F/86.9 F/86.9 - - - - B/13.5 B/13.5 - - - - - - -

Full Build Existing Condition F/98.3 - F/98.3 F/98.3 - - - - B/13.6 B/13.6 - - - - - - -

Signalized B/12.8 B/12.8 B/12.8 B/12.8 B/11.6 B/11.6 B/11.6 B/11.6 A/5.1 A/5.1 A/5.1 A/5.1 A/3.0 A/3.0 A/3.0 A/3.0 A/6.2

Roundabout w/ 1 SB through lane B/13.9 A/3.7 A/6.4 A/6.8 B/13.9 A/4.6 A/6.3 B/11.2 B/13.3 A/6.1 A/7.0 A/6.6 B/11.0 A/5.5 A/6.2 A/5.7 A/6.7

Signalized B/13.4 B/13.4 B/13.4 B/13.4 B/12.5 B/12.5 B/12.5 B/12.5 A/5.1 A/5.1 A/5.1 A/5.1 A/3.2 A/3.2 A/3.2 A/3.2 A/6.3

Roundabout w/ 1 SB through lane B/14.3 A/4.1 A/6.8 A/7.2 B/14.0 A/4.7 A/6.5 B/10.2 B/14.1 A/6.9 A/7.8 A/7.3 B/11.0 A/5.5 A/6.2 A/7.0 A/7.4

Signalized C/22.8 C/22.8 C/22.8 C/22.8 C/20.3 C/20.3 C/20.3 C/20.3 B/12.2 B/12.2 B/12.2 B/12.2 A/3.6 A/3.6 A/3.6 A/3.6 B/12.7

Roundabout w/ 1 SB through lane B/14.6 A/4.5 A/7.2 A/7.4 B/16.3 A/7.0 A/8.7 B/13.6 C/20.4 B/13.3 B/14.2 B/13.7 B/11.3 A/5.7 A/6.5 A/6.0 B/11.6

Roundabout w/ 2 SB through lane B/14.3 A/4.1 A/6.6 A/7.0 B/16.3 A/7.0 A/8.7 B/13.6 C/20.2 B/13.1 B/14.0 B/13.5 B/11.0 A/5.8 A/6.4 A/6.0 B/11.5

Signalized C/22.9 C/22.9 C/22.9 C/22.9 C/20.7 C/20.7 C/20.7 C/20.7 B/12.4 B/12.4 B/12.4 B/12.4 A/3.7 A/3.7 A/3.7 A/3.7 B/12.9

Roundabout w/ 1 SB through lane B/14.8 A/4.6 A/7.3 A/7.5 B/16.4 A/7.0 A/8.8 B/13.6 C/22.2 B/15.1 B/16.0 B/15.6 B/11.3 A/5.8 A/6.5 A/6.2 B/12.8

Roundabout w/ 2 SB through lane B/14.4 A/4.2 A/6.7 A/7.1 B/16.4 A/7.0 A/8.8 B/13.6 C/22.0 B/14.9 B/15.7 B/15.3 B/11.0 A/5.8 A/6.5 A/6.2 B/12.6

Signalized B/10.4 B/10.4 B/10.4 B/10.4 B/13.0 B/13.0 B/13.0 B/13.0 A/5.8 A/5.8 A/5.8 A/5.8 A/7.3 A/7.3 A/7.3 A/7.3 A/8.3

Roundabout w/ 1 SB through lane B/18.7 A/8.5 B/11.3 B/12.6 B/12.5 A/3.2 A/4.9 A/9.7 B/12.3 A/5.1 A/6.0 A/7.0 B/17.7 B/12.1 B/12.9 B/12.3 B/10.3

Signalized B/11.3 B/11.3 B/11.3 B/11.3 B/15.1 B/15.1 B/15.1 B/15.1 A/6.9 A/6.9 A/6.9 A/6.9 A/9.2 A/9.2 A/9.2 A/9.2 B/10.1

Roundabout w/ 1 SB through lane B/19.4 A/9.2 B/11.9 B/13.4 B/12.8 A/3.5 A/5.2 A/9.2 B/12.6 A/5.4 A/6.3 A/7.2 B/19.1 B/13.5 B/14.3 B/14.0 B/11.1

Signalized B/15.8 B/15.8 B/15.8 B/15.8 C/25.0 C/25.0 C/25.0 C/25.0 B/15.2 B/15.2 B/15.2 B/15.2 B/17.7 B/17.7 B/17.7 B/17.7 B/18.6

Roundabout w/ 1 SB through lane C/22.1 B/11.9 B/14.7 B/16.1 B/15.8 A/6.5 A/8.2 B/13.2 B/12.4 A/5.2 A/6.1 A/7.0 F/118.4 F/112.9 F/113.6 F/113.0 E/56.6

Roundabout w/ 2 SB through lane B/17.9 A/7.7 B/10.3 B/11.7 B/15.8 A/6.5 A/8.2 B/13.2 B/12.4 A/5.2 A/6.1 A/7.0 B/15.7 B/10.0 B/10.2 B/10.1 B/10.1

Signalized B/16.7 B/16.7 B/16.7 B/16.7 C/28.5 C/28.5 C/28.5 C/28.5 B/17.7 B/17.7 B/17.7 B/17.7 B/19.0 B/19.0 B/19.0 B/19.0 C/20.8

Roundabout w/ 1 SB through lane C/22.1 B/11.9 B/14.6 B/16.1 B/16.3 A/6.9 A/8.7 B/13.6 B/12.4 A/5.3 A/6.2 A/7.0 F/128.6 F/123.1 F/123.8 F/123.2 E/60.9

Roundabout w/ 2 SB through lane B/18.0 A/7.8 B/10.4 B/11.9 B/16.3 A/6.9 A/8.7 B/13.6 B/12.5 A/5.3 A/6.2 A/7.1 B/16.0 B/10.2 B/10.4 B/10.4 B/10.3

2015 Full Build Stop controlled "tee" - - - - C/16.9 - C/16.9 C/16.9 - - - - A/8.7 - - - -

Background Stop controlled "tee" - - - - C/17.9 - C/17.9 C/17.9 - - - - A/9.3 - - - -

Full Build Stop controlled "tee" - - - - C/19.4 - C/19.4 C/19.4 - - - - A/9.3 - - - -

2015 Full Build Stop controlled "tee" - - - - C/19.1 - C/19.1 C/19.1 - - - - A/8.0 - - - -

Background Stop controlled "tee" - - - - C/15.1 - C/15.1 C/15.1 - - - - A/8.1 - - - -

Full Build Stop controlled "tee" - - - - C/16.5 - C/16.5 C/16.5 - - - - A/8.2 - - - -

AM Peak Hour 2025 Full Build Stop controlled "tee" A/8.5 - A/8.5 A/8.5 - - - - A/7.2 - - - - - - - -

PM Peak Hour 2025 Full Build Stop controlled "tee" A/8.7 - A/8.7 A/8.7 - - - - A/7.4 - - - - - - - -

AM Peak Hour 2025 Full Build Stop controlled  A/9.0 - A/9.0 A/9.0 A/9.4 - A/9.4 A/9.4 A/7.3 - - - A/7.7 - - - -

PM Peak Hour 2025 Full Build Stop controlled  A/9.0 - A/9.0 A/9.0 B/11.2 - B/11.2 B/11.2 A/7.3 - - - A/7.4 - - - -

AM Peak Hour 2025 Full Build Stop controlled  A/9.6 - A/9.6 A/9.6 B/10.9 - B/10.9 B/10.9 A/7.3 - - - A/8.2 - - - -

PM Peak Hour 2025 Full Build Stop controlled  A/9.9 - A/9.9 A/9.9 B/13.9 - B/13.9 B/13.9 A/7.6 - - - A/7.5 - - - -

X/X = Overall LOS / Average Delay Per Vehicle

Background

Full Build

Background

Full Build

Full Build

Background

Background

Full Build

2015

PM Peak Hour

2025

2015

Churchman Road/Drive A

Churchman Road/Drive B/Marmion Dr

Rings Road/Cosgray Road

2025
PM Peak Hour

2025

AM Peak Hour

AM Peak Hour
2025

Cosgray Road/Churchman Road

Churchman Road/Drive C/Montridge Ln

AM Peak Hour

2015

2025

Rings Road North/Cosgray Road

PM Peak Hour

2015

2025

Rings Road South/Cosgray Road

AM Peak Hour

2015

2025

PM Peak Hour

2015

2025
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TABLE 5: Capacity Analysis Summary, cont. 

 

Time Period Year Scenario Conditions

E
B
L
T

E
B
T
H

E
B
R
T

A
P
P
R
O

A
C

H

W
B
L
T

W
B
T
H

W
B
R
T

A
P
P
R
O

A
C

H

N
B
L
T

N
B
T
H

N
B
R
T

A
P
P
R
O

A
C

H

S
B
L
T

S
B
T
H

S
B
R
T

A
P
P
R
O

A
C

H

T
O

T
A

L

2015 Full Build Stop controlled "tee" A/7.4 - - - - - - - - - - - B/10.4 - B/10.4 B/10.4 -

Background Roundabout A/7.6 A/2.6 - A/3.4 - A/3.0 A/3.5 A/3.3 - - - - A/8.9 - A/2.3 A/7.7 A/3.5

Full Build Roundabout A/8.0 A/3.0 - A/3.8 - A/3.0 A/3.5 A/3.4 - - - - A/8.9 - A/2.3 A/7.7 A/4.0

2015 Full Build Stop controlled "tee" A/8.0 - - - - - - - - - - - B//11.0 - B//11.0 B//11.0 -

Background Roundabout A/8.9 A/3.8 - A/4.5 - A/2.4 A/2.9 A/2.5 - - - - B/11.2 - A/4.6 A/9.9 A/5.3

Full Build Roundabout A/9.31 A/4.1 - A/5.2 - A/2.5 A/3.0 A/2.6 - - - - B/11.4 - A/4.8 B/10.1 A/5.6

Background Existing condition A/7.6 A/7.6 - - - - - - - - - - B/13.2 - A/8.8 B/11.7 -

Full Build Existing condition A/7.7 A/7.7 - - - - - - - - - - B/14.2 - A/8.9 B/12.3 -

Background +EBLT A/8.9 - - - - - - - - - - - D/27.0 - B/11.3 C/21.4 -

Full Build +EBLT A/9.0 - - - - - - - - - - - D/30.4 - B/11.5 C/23.6 -

Background Existing condition A/7.9 - - - - - - - - - - - B/11.1 - B/10.0 B/10.4 -

Full Build Existing condition A/8.0 - - - - - - - - - - - B/12.0 - B/10.5 B/11.0 -

Backgound +EBLT A/8.3 - - - - - - - - - - - C/16.7 - B/11.4 B/13.3 -

Full Build +EBLT A/8.5 - - - - - - - - - - - C/18.7 - B/12.0 B/14.4 -

Existing condition F/124.6 F/124.6 F/124.6 F/124.6 C/18.6 C/18.6 C/18.6 C/18.6 A/8.2 A/8.2 A/8.2 - A/8.9 A/8.9 A/8.9 - -

Signalized C/26.1 C/26.1 C/26.1 C/26.1 C/20.5 C/20.5 C/20.5 C/20.5 A/7.0 A/7.0 A/7.0 A/7.0 A/4.9 A/4.9 A/4.9 A/4.9 A/9.9

Full Build Signalized C/24.6 C/24.6 C/24.6 C/24.6 B/18.3 B/18.3 B/18.3 B/18.3 A/9.0 A/9.0 A/9.0 A/9.0 A/6.4 A/6.4 A/6.4 A/6.4 B/11.6

Background Roundabout B/15.7 A/5.5 B/10.0 B/13.3 E/58.1 D/49.2 D/50.8 D/52.4 F/89.4 F/82.8 F/83.0 F/83.6 B/12.5 A/7.8 A/8.0 A/7.9 E/55.9

Full Build Roundabout B/16.1 A/5.9 B/10.0 B/13.7 D/39.2 C/30.3 C/31.9 C/33.4 F/153.1 F/146.9 F/147.3 F/147.6 B/12.3 A/7.6 A/7.8 A/7.7 F/92.7

Existing condition F/100.6 F/100.6 F/100.6 F/100.6 F/56.5 F/56.5 F/56.5 F/56.5 B/11.6 B/11.6 B/11.6 - A/8.3 A/8.3 A/8.3 - -

Signalized C/26.0 C/26.0 C/26.0 C/26.0 C/24.1 C/24.1 C/24.1 C/24.1 A/2.7 A/2.7 A/2.7 A/2.7 B/10.2 B/10.2 B/10.2 B/10.2 A/9.3

Full Build Signalized C/27.5 C/27.5 C/27.5 C/27.5 C/24.6 C/24.6 C/24.6 C/24.6 A/4.0 A/4.0 A/4.0 A/4.0 B/15.1 B/15.1 B/15.1 B/15.1 B/13.2

Background Roundabout C/26.8 B/16.6 B/16.2 C/20.4 B/16.2 A/7.3 A/9.0 B/11.6 B/14.2 A/7.9 A/8.3 A/8.5 B/13.4 A/8.5 A/8.6 A/8.6 B/10.1

Full Build Roundabout C/32.5 C/22.4 B/18.5 C/24.7 B/16.6 A/7.7 A/9.3 B/12.0 B/14.8 A/8.5 A/8.8 A/9.2 B/14.7 A/9.8 A/9.9 A/10.0 B/11.7

X/X = Overall LOS / Average Delay Per Vehicle

Background

Background

2025

2025

PM Peak Hour

Rings Road/Churchman Road

PM Peak Hour

2025

2015

2015

Rings Road/Avery Road/Cara Road

AM Peak Hour

2015

2015

AM Peak Hour

2025

2025

PM Peak Hour

2025

Rings Road/Eiterman Road

AM Peak Hour
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5.4.1   Rings Road at Cosgray Road 
This intersection was previously evaluated for signal warrants in the 2013 Lare Tract TIS. Those 
results showed that Warrant 1 (eight hour), Warrant 2 (four hour), and Warrant 3 (peak hour) 
were warranted in year 2013 under background conditions. Copies of traffic signal warrant 
worksheets from the Lare Tract TIS are included in Appendix B for reference. The methodology of 
the evaluation was in accordance with Ohio Manual of Uniform Traffic Control Devices 4c (Ohio 
Department of Transportation, 2013). Therefore, it is assumed that this intersection is signalized in 
2015 under background conditions for the purpose of this study. The intersection is expected to 
operate at acceptable levels of service (LOS C or better) in the opening and horizon years with a 
traffic signal. The need for a traffic signal here is due to current/background traffic volumes.  
 
5.4.2   Cosgray Road at Churchman Road 
This intersection is predicted to operate at LOS C or better for each movement through the 2025 
Horizon Year with two-way stop control. These acceptable results are based on utilizing only the 
existing single lane approaches on Cosgray Road and do not include added turn lanes. A 
warranted southbound left turn lane due to added site traffic is not expected to be needed to 
obtain good LOS here. Results predict good level of service until the planned single lane 
roundabout is constructed in the City’s Phase III plan. The developer has already made available 
needed right of way from this site property to help in the provision of the roundabout there. The 
developer will continue to work with the City to coordinate the dedication of right of way at this 
location for the future roundabout. No improvements are needed to provide the expected 
acceptable level of service. 
 
5.4.3   Churchman Road at Site Drives 
Each of the three proposed site drive intersections along Churchman Road are predicted to 
operate at LOS B or better in the 2015 Opening and 2025 Horizon Year with two-way stop 
control. Plans to construct Churchman Road along the north site frontage already include the left 
turn lane to enter Downan Drive there (Phase I plan). The middle portion of Churchman (Phase II 
plan) that will be constructed on this site property also includes these planned turn lanes as part 
of the roadway plans. Phase II Churchman Road plans are currently submitted for Stage I review. 

 
5.4.4   Rings Road at Churchman Road 
Per City of Dublin, up to 10 lots of Links at Ballantrae could be built in year 2015 and generate 
Opening Year traffic. Since Churchman Road will not connect north to the Liggett site in year 
2015, it will only serve Ballantrae traffic at the Rings Road intersection. The Churchman/Rings 
intersection is expected to operate at LOS B or better in 2015 under two-way stop control. The 
City of Dublin has plans to convert this intersection to roundabout operation by 2025 in Phase II 
Churchman Road, which is predicted to operate acceptably with LOS B or better under 2025 
conditions as a one-lane roundabout. 
 
5.4.5   Rings Road at Eiterman Road 
The Rings Road/Eiterman Road intersection is expected to operate at an acceptable level (LOS C 
or better) under AM and PM peak hour traffic volumes with existing conditions through the 2025 
Horizon Year with the addition of site generated traffic volumes. 
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5.4.6   Rings Road/Cara Road at Avery Road 
As a signalized intersection in 2015, as warranted in the Avondale Woods Site TIS, the Rings 
Road/Avery Road/Cara Road intersection is predicted to operate at LOS C or better for each 
movement under AM/PM peak background and full build conditions.  
 
 
Per the City’s direction, 2025 analyses were completed under assumed roundabout control at the 
Rings Road/Avery Road intersection. With a roundabout, the intersection is expected to operate 
at LOS F overall in the AM Peak and LOS C overall in the PM Peak, with or without added site 
traffic. It appears that Avery Road will need to be widened to a 4 or 5 lane roadway by 2025 
based on travel demand volumes suggested by the City model. For this study, one likely lane 
configuration was assumed throughout all conditions to evaluate the impact of added site traffic. 
Table 4 above indicates that with the addition of site traffic, no degradation is expected in terms 
of LOS. Therefore, no site-related improvements are identified for this intersection.  
 
 
5.5    Percentage of Site Traffic 
The percent of both AM and PM peak hour site traffic contribution to the total combined AM/PM 
Peak hour traffic has been calculated at each of the following study area intersections and 
attached in Appendix G for reference:  
 

 Rings Road/Cosgray Road – 1.8%  (59 veh/3324 veh) 

 Cosgray Road/Churchman Road  – 3.2%  (71 veh/2241 veh) 

 Rings Road/Churchman Road – 9.9%  (192 veh/1948 veh) 

 Rings Road/Avery Road – 2.3%   (159 veh/6972 veh) 
 

 
 
6.0 CONCLUSION AND RECOMMENDATIONS 
The access plan for Ballantrae Woods provides efficient access for the planned development. Left 
turn lanes are included in Phase I/II Churchman Road plans by the City at each planned site drive 
that are 150 feet long, including a 50-foot drop taper. Intersection sight distance criteria should 
be evaluated at each proposed site drive location when roadway plans are being finalized there. 
No interim turn lanes are recommended at Cosgray Road/Churchman Road since Opening Year 
conditions are expected to last briefly. Additionally, southbound left turn lane construction is not 
recommended there since the intersection is predicted to operate acceptably without the added 
lane, which would be removed anyway when the planned roundabout is constructed there. The 
Churchman Road/Rings Road and Eiterman Road/Rings Road intersections are expected to have 
reserve capacity to serve traffic levels through the 2025 Horizon Year Build conditions. 
 
The Rings Road/Cosgray Road intersection is expected to operate acceptably under 2015 and 
2025 background and Build conditions with traffic signal control that is currently warranted on 
background traffic levels. Without the warranted signal, previous analyses from the Lare Tract 
study suggest poor level of service due to side street delay not related to the addition of site 
traffic. A background improvement to install a traffic signal or roundabout there will improve the 
background side street delay. Addition of site traffic at this intersection is temporary until 
Churchman is connected to Rings Road and will be 1.8% once the Rings Road connection is made. 
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Added site traffic does not significantly alter the overall operating level-of-service. As a result, 
site related improvements at Rings Road/Cosgray Road are not recommended.  
 
The Rings Road/Avery Road intersection is expected to operate at an acceptable level of service 
as a signalized intersection in the 2015 Opening Year. Signalized control in the opening year has 
been warranted in a previous study based on background traffic and is not triggered by the 
Ballantrae Woods development. In the horizon year, the Rings Road/Avery Road intersection is 
predicted to operate with an overall failed level of service in the AM Peak under roundabout 
control unless additional lanes are added on Avery Road to provide sufficient capacity. The 
lacking capacity is considered a background need and not site-related. Site related 
improvements are not recommended at this intersection.  
 

Figure 7: Recommended 2015 Improvements 
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Figure 8: Recommended 2025 Improvements 
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