
Memo 

Arcadis U.S., Inc., 4665 Cornell Road, Suite 200, Cincinnati, Ohio, 513 860 8700, www.arcadis.com

Roundabout Performance Memo.docx 

1/8 

SUBJECT TO 

Clermont County TID Jeremy Evans, PE, PS 
Bach Buxton Road Roundabouts  Clermont County Engineer 

DATE OUR REF 

May 9, 2025 Bach Buxton Road and Shayler Road

DEPARTMENT PROJECT NUMBER 

Infrastructure 30255380 

COPIES TO NAME 

JK Jeff Koehn, PE, CPESC, ENV SP 
513.317.3331 

1. Introduction 

The Clermont County Transportation Improvement District (TID) and the Clermont County Engineer’s office 

retained Arcadis U.S., Inc. (Arcadis) to evaluate converting the signalized intersection of Bach Buxton Road and 

Shayler Road to a four-leg roundabout and converting the unsignalized intersection of Bach Buxton Road and the 

northern driveway to Provision Living at West Clermont to a five-leg roundabout. 

2. Study Area 

Bach Buxton Road is a north-south minor arterial with a posted of 45 miles per hour (mph) and an average daily 

traffic (ADT) volume of 12,700 vehicles per day (vpd) of which 4 percent is truck traffic. There is one 12-foot-wide 

lane in each direction with a 1-foot-wide asphalt shoulder. The road is striped with a double yellow centerline and 

edge lines. 

Shayler Road is an east-west major collector with a posted speed limit of 45 mph and an ADT volume of 6,300 

vpd of which 2 percent is truck traffic. There is one 12-foot-wide lane in each direction with a 1-foot-wide asphalt 

shoulder. The road is striped with a double yellow centerline and edge lines. 

The northern driveway to Provision Living at West Clermont has one 12-foot-wide lane in each direction. 

The intersection of Bach Buxton Road and Shayler Road is signalized. There are left turn lanes on all four 

approaches. There is lighting. There are no pedestrian accommodations. 

The intersection of Bach Buxton Road and the northern driveway to Provision Living at West Clermont is 

unsignalized. There are no turn lanes, no lighting, and no pedestrian accommodations. 

3. Adjacent Development 

There are two proposed developments along Bach Buxton Road. To understand how these two developments 

may impact traffic operations on Bach Buxton Road the Clermont County Engineer provided the following two 

studies: 

 The Ohio Multifamily Traffic Access Study was completed in February 2022 to develop a multifamily housing 

development on 22 acres in the northwest corner of the intersection of Bach Buxton Road and Clepper Lane. 

Access to the proposed development includes two driveways on Clepper Lane, a commercial right-in/right-out 

(RIRO) driveway on Bach Buxton Road, and a full access driveway to Bach Buxton Road through the planned 

roundabout at the northern driveway to Provision Living at West Clermont. 
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 The Mixed-Use Development Traffic Impact Study (TIS) was completed in July 2024 to develop 59 single 

family homes, two sit down restaurants, a coffee shop with a drive through, a brewery, and 175 multi-family 

homes in the northwest corner of the intersection of Bach Buxton Road and Clepper Lane. Access to the 

proposed development includes a RIRO driveway on Bach Buxton Road, a full access driveway to Bach 

Buxton Road next to the planned roundabout at the northern driveway to Provision Living at West Clermont, 

and a full access driveway to Bach Buxton Road through the existing southern driveway to Provision Living at 

West Clermont.  

A copy of the Ohio Multifamily Traffic Access Study and a copy of the Mixed-Use Development TIS is included in 

Attachment A. 

4. Traffic Volumes 

Design hourly traffic volumes (DHVs) were developed for the intersection of Bach Buxton Road and Shayler Road 

and the intersection of Bach Buxton Road and the northern driveway to Provision Living at West Clermont. 

a. DHVs – Bach Buxton Road and Shayler Road 

To develop DHVs at the intersection of Bach Buxton Road and Shayler Road the Clermont County Engineer 

provided peak hour turning movement count (TMC) data collected on Wednesday September 9, 2024. The TMC 

data included traffic volumes from 6:00 a.m. to 9:00 a.m. and 3:00 p.m. to 6:00 p.m. to capture the a.m. and p.m. 

peak periods. The weekday a.m. peak hour begins at 7:00 a.m. and the weekday p.m. peak hour begins at 5:00 

p.m. 

The traffic volume forecast was completed by following ODOT’s Low Risk Design Traffic Forecasting Procedure. 

The process includes applying a 0.31 percent background linear annual growth rate (provided by the Clermont 

County Engineer from the Ohio-Kentucky-Indiana Regional Council of Governments [OKI]) to the TMC data, 

rounding the result up to the nearest 10 vehicles, and adding the trips generated by the Mixed-Use Development 

TIS. 

b. DHVs – Bach Buxton Road and the northern driveway to Provision Living at West 

Clermont 

To develop DHVs at the intersection of Bach Buxton Road and the northern driveway to Provision Living at West 

Clermont the Clermont County Engineer provided the Ohio Multifamily Traffic Access Study and the Mixed-Use 

Development TIS.  

The Ohio Multifamily Traffic Access Study documented a commercial RIRO driveway on Bach Buxton Road and a 

full access driveway to Bach Buxton Road through the planned roundabout at the northern driveway to Provision 

Living at West Clermont. The study did not assign trips to these two access points. Therefore, no trips generated 

by the Ohio Multifamily Traffic Access Study were included in the DHVs for the intersection of Bach Buxton Road 

and the northern driveway to Provision Living at West Clermont. 

The Mixed-Use Development TIS included peak hour TMC data at the intersection of Bach Buxton Road and the 

northern driveway to Provision Living at West Clermont along with trips generated by the Mixed-Use Development 

TIS that would have access to Bach Buxton Road at the full access driveway to Bach Buxton Road next to the 

planned roundabout at the northern driveway to Provision Living at West Clermont. 

The Mixed-Use Development TIS provided no trips generated for the vacant parcel on the south side of Bach-

Buxton Road across from the northern driveway to Provision Living at West Clermont. A minimum DHV of 10 

vehicles was assigned to the movements into and out of the vacant parcel. 
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The traffic volume forecast was completed by following ODOT’s Low Risk Design Traffic Forecasting Procedure. 

The process includes applying a 0.31 percent background linear annual growth rate to the TMC data, rounding 

the result up to the nearest 10 vehicles, and adding the trips generated by the Mixed-Use Development TIS. 

A copy of the peak hour TMC data, the trips generated by the Mixed-Use Development TIS, and the DHVs are 

included in in Attachment B. 

5. HCS Capacity Analysis 

A capacity analysis is the primary method for evaluating the efficiency of an intersection as it relates to vehicular 

traffic. The Highway Capacity Manual version 6 (HCM), published by the Transportation Research Board, outlines 

capacity analysis procedures and the level of service (LOS) criteria used as a qualitive measure to describe 

operational conditions. The HCM defines six levels of service, designated by the letters A through F. For 

roundabouts, LOS is estimated by measuring the control delay per vehicle. The traffic density and vehicular delay 

conditions for each LOS are defined in Table 2. 

Table Error! No text of specified style in document.. Level of Service and Delay Thresholds for Unsignalized Intersections 

and Roundabouts 

Level of Service 
Unsignalized Intersection and Roundabout Delay 

(seconds) 

A ≤ 10 

B > 10 - 15 

C > 15 - 25 

D > 25 - 35 

E > 35- 60 

F > 60 or V/C ratio > 1 

The capacity analyses for the roundabout at Bach Buxton Road and Shayler Road and for the roundabout at 

Bach Buxton Road and the northern driveway to Provision Living at West Clermont were conducted using 

Highway Capacity Software (HCS). 

a. HCS Capacity Analysis – Bach Buxton Road and Shayler Road 

The capacity analysis results for a single lane roundabout at the intersection of Bach Buxton Road and Shayler 

Road in 2030 are presented in Table 2. A southbound right-turn bypass lane is included in the analysis. 

The table shows that, overall, the roundabout operates at LOS C during the a.m. peak hour. The northbound 

approach operates at LOS C with a 95th percentile queue that is 9 to 10 vehicles long. The southbound 

through/left movement operates at LOS C with 95th percentile queue that is 6 to 7 vehicles long and the 

southbound right turn movement operates at LOS A with a 95th percentile queue that is 1 vehicle long. The 

eastbound approach operates at LOS B with a 95th percentile queue that is 2 to 3 vehicles long. The westbound 

approach operates at LOS E with 95th percentile queue that is 9 vehicles long. 
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The table shows that, overall, the roundabout operates at LOS C during the p.m. peak hour. The northbound 

approach operates at LOS C with a 95th percentile queue that is 6 to 7 vehicles long. The southbound through/left 

movement operates at LOS C with 95th percentile queue that is 6 to 7 vehicles long and the southbound right turn 

movement operates at LOS A with a 95th percentile queue that is 1 vehicle long. The eastbound approach 

operates at LOS C with a 95th percentile queue that is 5 to 6 vehicles long. The westbound approach operates at 

LOS B with 95th percentile queue that is 2 to 3 vehicles long. 

Table 2. Single Lane Roundabout with SBR Bypass Lane (2030) – Bach Buxton Road and Shayler Road – HCS Capacity 

Analysis Results 

Direction Movement 

A.M. Peak Hour P.M. Peak Hour 

LOS 
Delay 

(seconds) 

95th % Queue 

(vehicles) 
LOS 

Delay 

(seconds) 

95th % Queue 

(vehicles) 

Northbound LTR C 19.7 9.1 C 16.2 6.1 

Southbound 
LT C 20.7 6.9 C 15.9 6.4 

R A 6.1 0.7 A 4.7 0.5 

Eastbound LTR B 13.2 2.8 C 23.0 5.7 

Westbound LTR E 39.3 9.0 B 12.9 2.5 

Overall C 21.8 C 16.1 

The results for the roundabout at Bach Buxton Road and Shayler Road in 2050 are presented in Table 3. 

The table shows that, overall, the roundabout with a southbound right-turn bypass lane operates at LOS D during 

the a.m. peak hour. The northbound approach operates at LOS D with a 95th percentile queue that is 13 to 14 

vehicles long. The southbound through/left movement operates at LOS D with 95th percentile queue that is 10 to 

11 vehicles long and the southbound right turn movement operates at LOS A with a 95th percentile queue that is 1 

vehicle long. The eastbound approach operates at LOS C with a 95th percentile queue that is 3 to 4 vehicles long. 

The westbound approach operates at LOS F with a 95th percentile queue that is 11 to 12 vehicles long. Adding a 

westbound right-turn bypass lane improves traffic operations to LOS C with a 95th percentile queue that is 3 to 4 

vehicles long. Therefore, a westbound right-turn bypass lane may be added in the future if the background linear 

growth rate predicted by OKI comes to fruition. 

The table shows that, overall, the roundabout with a southbound right-turn bypass lane operates at LOS D during 

the p.m. peak hour. The northbound approach operates at LOS D with a 95th percentile queue that is 10 to 11 

vehicles long. The southbound through/left movement operates at LOS D with 95th percentile queue that is 12 to 

13 vehicles long and the southbound right turn movement operates at LOS A with a 95th percentile queue that is 1 

vehicle long. The eastbound approach operates at LOS E with a 95th percentile queue that is 9 to 10 vehicles 

long. The westbound approach operates at LOS B with 95th percentile queue that is 2 to 3 vehicles long. 
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Table 3. Single Lane Roundabout with SBR Bypass Lane (2050) – Bach Buxton Road and Shayler Road – HCS Capacity 

Analysis Results 

Direction Movement 

A.M. Peak Hour P.M. Peak Hour 

LOS 
Delay 

(seconds) 

95th % Queue 

(vehicles) 
LOS 

Delay 

(seconds) 

95th % Queue 

(vehicles) 

Northbound LTR D 31.2 13.6 D 30.1 10.5 

Southbound 
LT D 31.7 10.7 D 29.8 12.8 

R A 6.4 0.7 A 4.8 0.6 

Eastbound LTR C 16.6 3.7 E 45.6 9.8 

Westbound LTR F 58.5 11.9 B 14.1 2.8 

Overall D 32.7 D 29.0 

The results of the capacity analysis indicate a single lane roundabout at Bach Buxton Road and Shayler Road will 

operate efficiently. If the growth predicted by OKI comes to fruition a westbound right-turn bypass lane may be 

necessary by 2050 to maintain efficient traffic flow. 

b. HCS Capacity Analysis – Bach Buxton Road and Provision Living at West Clermont 

The results for the single lane roundabout at Bach Buxton Road and the northern driveway to Provision Living at 

West Clermont in 2030 are presented in Table 4. 

The table shows that, overall, the single lane roundabout operates at LOS B during the a.m. peak hour. The 

northbound approach operates at LOS C with a 95th percentile queue that is 7 to 8 vehicles long. The southbound 

approach operates at LOS B with 95th percentile queue that is 5 to 6 vehicles long. The eastbound approach 

operates at LOS B with a 95th percentile queue that is 1 to 2 vehicles long. The westbound approach operates at 

LOS A with a 95th percentile queue that is 1 vehicle long. 

The table shows that, overall, the single lane roundabout operates at LOS C during the p.m. peak hour. The 

northbound approach operates at LOS B with a 95th percentile queue that is 4 to 5 vehicles long. The southbound 

approach operates at LOS C with 95th percentile queue that is 11 to 12 vehicles long. The eastbound approach 

operates at LOS B with a 95th percentile queue that is 1 to 2 vehicles long. The westbound approach operates at 

LOS A with a 95th percentile queue that is 1 vehicle long. 
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Table 4. Single Lane Roundabout (2030) – Bach Buxton Road and Northern Driveway to Provision Living at West Clermont – 

HCS Capacity Analysis Results 

Direction Movement 

A.M. Peak Hour P.M. Peak Hour 

LOS 
Delay 

(seconds) 

95th % Queue 

(vehicles) 
LOS 

Delay 

(seconds) 

95th % Queue 

(vehicles) 

Northbound LTR C 16.0 7.5 B 11.8 4.9 

Southbound LTR B 12.4 5.6 C 21.3 11.6 

Eastbound LTR B 10.2 1.4 B 12.9 1.4 

Westbound LTR A 8.3 0.2 A 7.2 0.2 

Overall B 13.7 C 16.9 

The results for the single lane roundabout at Bach Buxton Road and the northern driveway to Provision Living at 

West Clermont in 2050 are presented in Table 5. 

The table shows that, overall, the single lane roundabout operates at LOS C during the a.m. peak hour. The 

northbound approach operates at LOS C with a 95th percentile queue that is 8 to 9 vehicles long. The southbound 

approach operates at LOS B with 95th percentile queue that is 6 to 7 vehicles long. The eastbound approach 

operates at LOS B with a 95th percentile queue that is 1 to 2 vehicles long. The westbound approach operates at 

LOS A with a 95th percentile queue that is 1 vehicle long. 

The table shows that, overall, the single lane roundabout operates at LOS C during the p.m. peak hour. The 

northbound approach operates at LOS B with a 95th percentile queue that is 5 to 6 vehicles long. The southbound 

approach operates at LOS D with 95th percentile queue that is 14 to 15 vehicles long. The eastbound approach 

operates at LOS B with a 95th percentile queue that is 1 to 2 vehicles long. The westbound approach operates at 

LOS A with a 95th percentile queue that is 1 vehicle long. 

Table 5. Single Lane Roundabout (2050) – Bach Buxton Road and Northern Driveway to Provision Living at West Clermont – 

HCS Capacity Analysis Results 

Direction Movement 

A.M. Peak Hour P.M. Peak Hour 

LOS 
Delay 

(seconds) 

95th % Queue 

(vehicles) 
LOS 

Delay 

(seconds) 

95th % Queue 

(vehicles) 

Northbound LTR C 18.2 8.8 B 12.6 5.5 

Southbound LTR B 13.6 6.5 D 26.7 14.4 

Eastbound LTR B 10.8 1.5 B 14.2 1.6 

Westbound LTR A 8.7 0.2 A 7.5 0.2 

Overall C 15.3 C 20.2 
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The results of the capacity analysis indicate a single lane roundabout at Bach Buxton Road and the northern 

driveway to Provision Living at West Clermont will operate efficiently. Even if the growth predicted by OKI comes 

to fruition a single lane roundabout will operate efficiently in 2050. 

However, the Mixed-Use Development Traffic Impact Study (TIS) completed in July 2024 included no trips 

generated for the vacant parcel on the south side of Bach-Buxton Road across from the northern driveway to 

Provision Living at West Clermont. Development on that vacant parcel may impact the operation of the proposed 

single lane roundabout at Bach Buxton Road and the northern driveway to Provision Living at West Clermont.

6. Conceptual Schematic 

A conceptual schematic was developed for the roundabout at Bach Buxton Road and Shayler Road and for the 

roundabout at Bach Buxton Road and the northern driveway to Provision Living at West Clermont. Each 

roundabout design was developed in coordination with the Clermont County Engineer’s Office and adjacent 

property stakeholders to minimize impacts and accommodate design vehicle requirements. 

a. Bach Buxton Road and Shayler Road 

The single lane roundabout at Bach Buxton Road and Shayler Road was designed to avoid impacting the above-

ground utility bank along the western leg while also minimizing effects on the Kindercare facility located at the 

northwest corner. An additional southbound right-turn lane with a minimum storage length of 300 feet is required, 

allowing right-turning vehicles to bypass the southbound thru-left queue. A single-lane roundabout with an 

inscribed diameter of 140 feet was selected to maintain entry speeds below 25 mph. Per direction from the 

Clermont County Engineer’s Office, Arcadis utilized a WB-50 design vehicle for evaluating truck turning 

movements. 

b. Bach Buxton Road and the northern driveway to Provision Living at West Clermont 

The single-lane roundabout at Bach Buxton Road and the northern driveway to Provision Living at West Clermont 

was strategically located to minimize right-of-way impacts. Its placement was coordinated with both the western 

developer and Provision Living to support their preferred site access. A roundabout with an inscribed diameter of 

140 feet was selected to maintain entry speeds below 25 mph. As approved by the Clermont County Engineer’s 

Office, a mountable splitter island is proposed on the eastern leg to provide additional clearance for truck turning 

movements. Per direction from the Clermont County Engineer’s Office, Arcadis utilized a WB-50 design vehicle 

for evaluating truck turning movements. 

7. Included Items for Both Roundabouts 

The following items were included for both roundabout locations.

 ODOT Critical Design Parameters Worksheets

Documentation verifying compliance with ODOT standards for geometric and operational elements. 

 Roundabout Layouts

Plan view layouts illustrating lane configurations, inscribed diameter, entry/exit geometry, and splitter island 

design. 

 Fastest Path Analyses

Display and analysis of vehicle travel paths through each roundabout, confirming entry speeds remain below 

25 mph per design intent. 
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 WB-50 Design Vehicle Turning Movements

Diagrams demonstrating that a WB-50 truck can safely navigate each roundabout, including mountable curb 

provisions where required. 

8. Conclusion 

A single lane roundabout with a southbound right-turn bypass lane will operate efficiently at the intersection of 

Bach Buxton Road and Shayler Road. 

A single lane roundabout will operate efficiently at the intersection of Bach Buxton Road and the northern 

driveway to Provision Living at West Clermont. 


