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Notice and Disclaimer 

This document is provided by Fleis & VandenBrink Engineering, Inc. for informational purposes only. No 
changes or revisions may be made to the information presented in the document without the express consent 
of Fleis & VandenBrink Engineering, Inc. The information contained in this document is as accurate and 
complete as reasonably possible. Should you find any errors or inconsistencies, we would be grateful if you 
could bring them to our attention. 

The opinions, findings, and conclusions expressed herein are those of Fleis & VandenBrink Engineering, Inc. 
and do not necessarily reflect the official views or policy of the City of Rochester Hills or the Road Commission 
for Oakland County (RCOC), which makes no warranty, either implied or expressed, for the information 
contained in this document; neither does it assume legal liability or responsibility for the accuracy, 
completeness, or usefulness of this information. Any products, manufacturers or trademarks referenced in this 
document are used solely for reference purposes. 

I hereby certify that this engineering document was prepared by me or under 
my direct personal supervision and that I am a duly licensed Professional 
Engineer under the laws of the State of Michigan. 

Agency Review Date Comments
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This report presents the results of a Traffic Impact Study (TIS) for the proposed Starbucks Coffee Shop with 
drive-through on Walton Boulevard in Rochester Hills, Michigan. The project site is located at 1360 Walton 
Boulevard, at the location of a former Pizza Hut, as shown in Figure E1. Site access is proposed via one (1) 
driveway on Walton Boulevard, which is under the jurisdiction of the Road Commission for Oakland County 
(RCOC). 

FIGURE E1: SITE LOCATION 

The scope of this study was developed based on Fleis & VandenBrink�s (F&V) knowledge of the study area, 
understanding of the development program, accepted traffic engineering practice and information published by 
the Institute of Transportation Engineers (ITE), and pursuant to the requirements of the City of Rochester Hills 
and the Road Commission for Oakland County (RCOC). 
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The existing weekday turning movement volume data were collected by F&V subconsultant Traffic Data 
Collection, Inc. (TDC) on Thursday, November 4, 2021, during the AM (7:00 AM to 9:00 AM) and PM (4:00 PM 
to 6:00 PM) peak periods. Additional data collection was performed by F&V staff on Tuesday, November 9, 
2021, at the Rochester High School driveway on Walton Boulevard. Due to the impact of COVID-19, the current 
traffic volume data is not representative of �typical� operations. Therefore, historical traffic volume data was 
obtained from SCATS for each study intersection approach and compared in order to determine COVID 
adjustment factors. Several approaches have higher volumes than the historical volumes; therefore, the 2021 
volumes were utilized at these locations. The COVID adjustment factors are summarized in Table E1 and were 
applied to the existing traffic volumes in order to determine baseline 2021 volumes for use in the study. 

Table E1: COVID Adjustment Factors 

Livernois Rd & Walton Blvd AM PM 

Livernois Road (NB) 9% 0% 
Livernois Road (SB) 31% 0% 

Walton Blvd (EB) 1% 16% 
Walton Blvd (WB) 42% 0% 

Rochdale Dr & Walton Blvd AM PM 

Rochdale Drive (NB) 15% 0% 
Rochdale Drive (SB) 0% 0% 

Walton Blvd (EB) 3% 23% 
Walton Blvd (WB) 0% 0% 

The number of peak hour (AM and PM), and daily vehicle trips that would be generated by the proposed 
development were forecast based on data published in the Institute of Transportation Engineers (ITE) Trip 
Generation Manual 11th Edition. The trip generation is summarized in Table E2. 

Table E2: Trip Generation Summary 

Land Use 
ITE 

Code Amount Units 

Average 
Daily Traffic 

(vpd) 

AM Peak Hour 
(vph) 

PM Peak Hour 
(vph) 

In Out Total In Out Total 

Coffee Shop with Drive-Through 937 2,219 SF 1,184 97 94 191 44 43 87 

Pass-By 50% AM, 55% PM 622 48 48 96 24 24 48 

New Trips 562 49 46 95 20 19 39 

The vehicular trips that would be generated by the proposed development were assigned to the study roads 
based on existing peak hour traffic patterns in the adjacent roadway network and the methodologies published 
by ITE. The trip distributions used in this study is summarized in Table E3. 

Table E3: Trip Distribution 

New Trips 
via 

Pass-By Trips 

AM PM To/From To/From AM PM 

29% 19% North Livernois Road 
  

18% 20% South Livernois Road 

30% 33% East Walton Boulevard Eastbound 39% 55% 

23% 28% West Walton Boulevard Westbound 61% 45% 

100% 100% Total 100% 100% 
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The existing peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections 
using Synchro (Version 11) traffic analysis software. The results of the analysis are summarized below. 

1. Existing Conditions: All study intersection approaches and movements currently operate acceptably at 
LOS D or better during both peak periods, with the following exceptions: 

 Rochdale Drive & Walton Boulevard: The SB left-turn movement is currently operating at LOS E 
during both peak periods. However, review of SimTraffic microsimulations indicates acceptable 
operations, with all vehicle queues observed to be serviced within each cycle length. The poor LOS 
and delay experienced at this intersection is the result of a long cycle length (120 seconds) and 
underutilization of this approach, resulting in a minimal percentage of vehicles arriving on a green. 

2. Background (2022) Conditions: The proposed development is planned to be open and operational within 
a year; therefore, a growth rate was not applied to the 2021 volumes to reflect the buildout 2022 volumes. 
However, the following background developments were identified and included in the background volumes:

 Andover Woods (Rochdale Drive) � 42 duplex units 

 MediLodge (Walton Boulevard) � 126-bed nursing home 

3. Background (2022) Conditions: All study intersection approaches and movements are expected to 
operate acceptably, in a manner similar to existing conditions. SimTraffic network simulations also indicate 
acceptable operations, similar to those observed under the existing conditions analysis. 

4. Future Conditions: The results of the future conditions analysis indicates that all study intersection 
approaches and movements are expected to continue operating acceptably, in a manner similar to existing 
and background conditions. 

5. Rochester HS Drive / Proposed Site Drive Back-to-Back Left-Turns: The results of the analysis indicate 
that the proposed Site Drive location has adequate spacing from the Rochester High School driveway to 
allow back-to-back left turn operations. However, the vehicles will decelerate in the through lane during the 
peak periods for the High School, as there is not expected to be adequate storage length to accommodate 
deceleration in the center lane without potential overlap. During the average peak hour operations, there 
will be adequate storage and deceleration for both uses.  

6. Auxiliary Turn Lane Analysis: The results of the auxiliary turn lane analysis indicates that a westbound 
right-turn deceleration taper is recommended on Walton Boulevard at the proposed site driveway. 

7. Site Circulation: The vehicle queueing analysis indicates that there is adequate vehicle storage length to 
accommodate the projected operations.  

8. Crash Analysis: The results of the crash analysis at the study intersections indicates a pattern of red-light 
running crashes are present. Therefore, mitigation measures were evaluated and indicate that increasing 
the yellow and all-red clearance intervals would help reduce this crash occurrence. 

The recommendations of this TIS are summarized below. 

Recommended Improvements 

 Construct a westbound right-turn deceleration taper on Walton Boulevard at the 
proposed site driveway 

  
    

 RCOC to consider increasing the clearance intervals at the signalized 
intersection of Walton Boulevard & Livernois Road to reduce red-light crashes.   
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This report presents the results of a Traffic Impact Study (TIS) for the proposed Starbucks restaurant with drive-
through in Rochester Hills, Michigan, as shown in Figure 1. The proposed development is located at 1360 
Walton Boulevard, at the location of a former Pizza Hut. Site access is proposed via one (1) driveway on Walton 
Boulevard, which is under the jurisdiction of the Road Commission for Oakland County (RCOC). 

The City of Rochester Hills and RCOC has required a Traffic Impact Study (TIS) for the project as part of the 
site plan approval process. The purpose of this study is to identify the traffic related impacts, if any, from the 
proposed development project on the adjacent road network. F&V proposes to complete the scope of services 
for this project consistent with accepted traffic engineering practice and pursuant to the requirements of the City 
of Rochester Hills and RCOC. Specific tasks undertaken for this study include the following: 

1. Study Area  
a. Provide a description of the study area including: intersection and roadway geometries, speed limits, 

functional classifications and traffic volume data (where available). In addition, a study area site map 
showing the site location and the study intersections will also be provided. 

2. Proposed Land Use 
a. Obtain and review the proposed site plan which includes the proposed land uses, densities, and desired 

site access locations. A description of the current and proposed land use will be accompanied with a 
complete project site plan (with buildings identified as to proposed use). A schedule for construction of 
the development and proposed development stages (if any) will also be provided. 

3. Existing Conditions  
a. Provide an analysis of the traffic-related impacts of the proposed development at the following study 

intersections: 

 Walton Blvd. & Livernois Rd. 

 Walton Blvd. & Rochdale Dr. 

 Walton Blvd. & Rochester High School Dr. 

 Walton Blvd. & Site Drive (proposed) 

b. Due to the impact of COVID-19, current traffic volume data is not representative of �typical� operations. 
Therefore, the data collection necessary for this study is proposed as follows: 

 Collect existing AM (7:00AM to 9:00 AM) and PM (4:00 to 6:00 PM) peak period turning 
movement count data at the study intersections. 

 Obtain existing available traffic count data from the Southeast Michigan Council of 
Governments (SEMCOG), Road Commission for Oakland County (RCOC), and Michigan 
Department of Transportation (MDOT) Traffic Data Management System (TDMS). 

 Review available historical traffic count data at the study intersections and adjacent roadways 
previously performed by MDOT, SEMCOG, RCOC, and others. 

 Compare the existing turning movement count data to historical traffic volumes collected in the 
area to determine the adjusted 2021 turning movement counts at the study intersections. 

 Existing traffic volumes at the proposed site driveways will be determined through balancing 
traffic volumes through the study network. 

c. Calculate the Existing vehicle delays, LOS, and vehicle queues at the study intersections during the 
AM and PM peak hours. Intersection analysis shall include LOS determination for all approaches and 
movements. The LOS will be based on the procedures outlined in the HCM 6th Edition, the latest edition 
of Transportation Research Board�s Highway Capacity Manual. 

4. Background Conditions  
a. Calculate the future background traffic volumes based on an appropriate traffic growth determined from 

local or statewide data to the project build-out year and/or any applicable background developments in 
the vicinity of this project as identified by the City of Rochester Hills. 

 Andover Woods - Rochdale Drive 

 Medilodge - Waldon Blvd. 
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b. Calculate the Background (without the proposed development) vehicle delays, LOS, and vehicle 
queues at the study intersections during the AM and PM peak periods. Intersection analysis shall 
include LOS determination for all approaches and movements. The LOS will be based on the 
procedures outlined in the HCM 6th Edition, the latest edition of Transportation Research Board�s 
Highway Capacity Manual. 

c. Any state, local, or private transportation improvement projects in the project study area that will be 
underway in the build-out year as identified by the City of Rochester Hills or RCOC will be included as 
background conditions. 

5. Trip Generation  

a. Forecast the number of Weekday AM and PM peak hour trips and daily trips that would be generated 
by the proposed development based on data published by the Institute of Transportation Engineers 
(ITE) in Trip Generation, 11th Edition and the ITE Trip Generation Handbook, 3rd Edition.  

b. A table will be provided in the report outlining the categories and quantities of land uses, with the 
corresponding trip generation rates or equations, and the resulting number of trips.  

6. Trip Distribution and Traffic Assignment 

a. Assign the trips that would be generated by the proposed development to the adjacent road network 
based on the existing traffic patterns and methodologies outlined in the ITE Transportation and Land 
Development, 2nd Edition. Pass-by trips will be considered.  

b. The distribution percentages with the corresponding volumes will be provided in a graphical format to 
include in the report and the basis will be explained.  

c. Combine the site-generated traffic assignments with the background traffic forecasts to establish the 
Future AM and PM peak hour traffic volumes.  

7. Future Conditions  

a. Calculate the Future (with the proposed development) vehicle delays, LOS, and vehicle queues at 
the study intersections. Intersection analysis shall include LOS determination for all approaches and 
movements. The LOS will be based on the procedures outlined in the HCM 6th Edition, the latest edition 
of Transportation Research Board�s Highway Capacity Manual. 

b. Identify improvements (if any) for the study road network that would be required to accommodate the 
site-generated traffic volumes. 

8. Access Management 

a. Evaluate the RCOC auxiliary lane criteria at the proposed site driveway location to determine the need 
for a right-turn lane at the site access driveway on Waldon Blvd. 

9. Site Circulation 

a. Calculate the projected vehicle queue length for the site based on the peak operations of the site. 

10. Crash Analysis 

a. Provide crash analysis for the most recent 3 years of available data at the study intersections. 

b. Perform a crash analysis in accordance with SEMCOG Crash Analysis Process. 

c. Provide recommendations for crash mitigation measures, as necessary. 

The scope of this study was developed based on Fleis & VandenBrink�s (F&V) knowledge of the study area, 
understanding of the development program, accepted traffic engineering practices and information published 
by the Institute of Transportation Engineers (ITE). The study analyses were completed using 
Synchro/SimTraffic (Version 11). Sources of data for this study include F&V subconsultant Traffic Data 
Collection, Inc. (TDC), Michigan Department of Transportation (MDOT), the Southeast Michigan Council of 
Governments (SEMCOG), and ITE. All background information is provided in Appendix A.  

 



Traffic Impact Study Starbucks Restaurant | February 10, 2022 
Rochester Hills, Michigan 

852740 - Starbucks Rochester Hills - FINAL TIS 2-10-22 7  

Vehicle transportation for the study area is provided via Walton Boulevard and Livernois Road. The lane uses 
and traffic control at the study intersections are shown on Figure 2 and the study roadways are further described 
below. For the purposes of this study, all minor streets and driveways are assumed to have an operating speed 
of 25 miles per hour (mph), unless noted otherwise. 

Walton Boulevard generally runs in the east and west directions, adjacent to the south side of the project site. 
The roadway is classified as Other Principal Arterial to the west of Livernois Road and classified as a Minor 
Arterial to the east of Livernois Road. Walton Boulevard is under the jurisdiction of the Road Commission for 
Oakland County (RCOC), has a posted speed limit of 40 mph, and has an Average Annual Daily Traffic (AADT) 
volume of approximately 24,800 vehicles per day (SEMCOG 2018). Walton Boulevard has a typical five-lane 
cross-section, with two lanes in each direction and a center two-way left-turn lane. Walton Blvd. widens to 
provide exclusive right-turn lanes at Livernois Road, however left-turns are prohibited at the intersection and 
are facilitated via median U-turns on Livernois Road both north and south of Walton Blvd. 

Livernois Road generally runs in the north and south directions, approximately 500 feet east of the project site. 
The roadway is classified as Other Principal Arterial to the south of Walton Boulevard and classified as a Minor 
Arterial to the north of Walton Boulevard. Livernois Road is under the jurisdiction of the RCOC, has a posted 
speed limit of 40 mph, and an AADT volume of approximately 25,200 vehicles per day (SEMCOG 2018). 
Livernois Road has a median divided, four-lane cross-section with two lanes in each direction. At the 
intersection with Walton Boulevard, northbound Livernois Road widens to provide dual left-turn lanes and an 
exclusive right-turn lane. Southbound Livernois Road widens to provide an exclusive right-turn lane, however 
left-turns are prohibited and are facilitated via the median U-turn south of Walton Blvd. 

Rochdale Drive generally runs in the north and south directions, approximately 900 feet west of the project 
site. The roadway is classified as a Local Road and is under the jurisdiction of the City of Rochester Hills. 
Rochdale Drive has a posted speed limit of 25 mph and an AADT volume of approximately 2,000 vehicles per 
day (SEMCOG 2018). Rochdale Drive has a typical two-lane cross-section, with one lane in each direction. At 
the intersection with Walton Boulevard, northbound Rochdale Drive widens to provide an exclusive left-turn 
lane and southbound Rochdale Drive widens to provide a median divided four-lane cross-section, with two 
lanes in each direction and an exclusive left-turn lane. 

Existing traffic volume data at the study intersections were collected by F&V subconsultant Traffic Data 
Collection, Inc. (TDC) on Thursday, November 4, 2021 and by F&V staff on Tuesday, November 9, 2021, during 
the weekday AM (7:00 AM to 9:00 AM) and PM (4:00 PM to 6:00 PM) peak periods. The data collection included 
Peak Hour Factors (PHFs), pedestrian volumes, and commercial truck percentages, which were used in the 
analysis in accordance with the MDOT Electronic Traffic Control Devices guidelines.  

Due to the impact of COVID-19, current traffic volume data is not representative of �typical� operations. 
Therefore, historical traffic volume data collected by SCATS for each approach was reviewed, and adjustment 
factors were determined to calculate baseline existing 2021 traffic volumes. Several approaches has higher 
volumes than the historical volumes; therefore, the 2021 volumes were utilized. The COVID adjustment factors 
are summarized in Table 1 and were applied to the study roadways; volumes were balanced upwards at the 
proposed site driveways and throughout the study intersections. The traffic volume data is included in Appendix 
A and the COVID adjusted baseline 2021 peak hour traffic volumes are shown on Figure 3. 

Table 1: COVID Adjustment Factors 

Livernois Road & Walton Boulevard AM PM Rochdale Drive & Walton Boulevard AM PM 

Livernois Road (NB) 9% 0% Rochdale Drive (NB) 15% 0% 

Livernois Road (SB) 31% 0% Rochdale Drive (SB) 0% 0% 

Walton Boulevard (EB) 1% 16% Walton Boulevard (EB) 3% 23% 

Walton Boulevard (WB) 42% 0% Walton Boulevard (WB) 0% 0% 
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The existing AM and PM peak hour vehicle delays and Levels of Service (LOS) were calculated at the study 
intersections using Synchro (Version 11) traffic analysis software. The results of the analysis of existing 
conditions were based on the existing lane use and traffic control shown on Figure 2, the existing traffic volumes 
shown on Figure 3, and the methodologies presented in the Highway Capacity Manual 6th Edition (HCM6). 

Descriptions of LOS �A� through �F�, as defined in the HCM, are provided in Appendix B for signalized and 
unsignalized intersections. Typically, LOS D is considered acceptable, with LOS A representing minimal delay, 
and LOS F indicating failing conditions. The results of the analysis of existing conditions are presented in 
Appendix B and are summarized in Table 2. Microsimulation was also conducted at the study intersections 
using SimTraffic to further evaluate the network performance. 

Table 2: Existing Intersection Operations 

Intersection Control Approach 

Existing Conditions 

AM Peak PM Peak 

Delay 
(s/veh) LOS Delay 

(s/veh) LOS 

1 
Rochdale Drive 

& 
Walton Boulevard 

Signalized 

EBL 3.5 A 4.0 A 

EBT 5.8 A 9.6 A 

EBTR 5.8 A 9.6 A 

WBL 4.1 A 6.8 A 

WBT 1.3 A 1.4 A 

WBTR 1.3 A 1.4 A 

NBL 53.7 D 54.1 D 

NBTR 51.5 D 50.4 D 

SBL 56.8 E 56.5 E 

SBTR 52.8 D 52.0 D 

Overall 6.4 A 8.7 A 

2 
Rochester HS Drive 

& 
Walton Boulevard 

Stop  
(Minor) 

EB Free 

WBL 12.0 B 11.0 B 

NBL 30.3 D 19.9 C 

NBR 12.5 B 14.0 B 

3 
Livernois Road 

& 
Walton Boulevard 

Signalized 

EBT 27.1 C 47.1 D 

EBTR 17.2 B 19.2 B 

WBT 46.3 D 29.7 C 

WBR 30.1 C 24.2 C 

NBL 51.7 D 48.3 D 

NBT 13.4 B 20.4 C 

NBR 13.4 B 21.2 C 

SBT 39.6 D 41.8 D 

SBR 28.6 C 35.9 D 

Overall 34.5 C 34.2 C 
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The results of the existing conditions analysis indicates that all study intersection approaches and movements 
currently operate acceptably, at LOS D or better during both peak periods, with the following exceptions: 

Rochdale Drive & Walton Boulevard 

 During both peak periods: The SB left-turn movement is currently operating at LOS E. 

Although the intersection LOS indicates poor operations for the southbound left-turn movement, review of 
SimTraffic network simulations indicate a 95th percentile queue length of approximately 120-feet (4-5 vehicles) 
or less during both peak periods, which is not significant. Additionally, microsimulation reviews indicate 
acceptable operations, with all vehicle queues observed to be service within each cycle length. 

The poor LOS and delay at this intersection are due to an underutilization of this southbound left-turn movement. 
Low vehicle volumes for this approach and the random arrival of vehicles, in conjunction with the long cycle 
length (120 seconds) results in vehicles that will often arrive at the intersection on a red signal and have to wait 
throughout the majority of the cycle length to receive a green signal. Additionally, because the movement has 
a low volume of vehicles, each cycle may only serve a few vehicles, which does not facilitate efficient operations. 
It should be noted that this intersection runs on SCATS and performs real time optimizations for the cycle length 
and phase splits; therefore, during the off-peak periods, the cycle lengths (and subsequently the minor street 
delays) are likely reduced. A reduction of cycle length at this intersection during the peak periods would improve 
operations on this approach; however, this would impact the other movements at this intersection and other 
intersections along the corridor. Therefore, no improvements are recommended at this intersection. 

 

The proposed development is planned to be open and operational within the next year; therefore, the baseline 
2021 volumes were assumed equal to 2022 volumes. Additionally, the City of Rochester Hills identified the 
following developments that are proposed to be completed within the next year and were included as 
background traffic volumes: 

 Andover Woods (Rochdale Drive) � 42 duplex units 

 MediLodge (Walton Boulevard) � 126-bed assisted living facility 

In order to determine the traffic volumes for the buildout year of 2022, the trip generation from the background 
developments were projected and distributed onto the roadway network during the AM and PM peak periods. 
The background development trip generation was then added to the baseline 2021 traffic volumes; the 
background (2022) traffic volume without the proposed development is shown in Figure 4. 

The background peak hour vehicle delays and LOS without the proposed development were calculated 
based on the existing lane use and traffic control shown on Figure 2, the background traffic volumes shown on 
Figure 4, and the methodologies presented in the HCM6.  The results of the analysis of background conditions 
are presented in Appendix C and are summarized in Table 3.   

The results of the background conditions analysis indicates that all of the study intersection approaches and 
movements will continue to operate acceptably, in a manner similar to existing conditions analysis. Review of 
SimTraffic microsimulations also indicates acceptable operations for all study intersection approaches and 
movements similar to those observed under the existing conditions analysis. Note: Several of the intersection 
movements improved with the addition of background traffic. This is due to the optimization of signal splits and 
increased lane utilization which decreased the delay on certain movements. 
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Table 3: Background Intersection Operations 

Intersection Control Approach 

Existing Conditions Background Conditions Difference 

AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak 

Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS 

1 

Rochdale Drive 
& 

Walton 
Boulevard 

Signalized 

EBL 3.5 A 4 A 3.8 A 4.2 A 0.3 0.2 

EBT 5.8 A 9.6 A 6.2 A 10.0 B 0.4 0.4 A B

EBTR 5.8 A 9.6 A 6.2 A 10.0 A 0.4 0.4 

WBL 4.1 A 6.8 A 4.4 A 7.1 A 0.3 0.3 

WBT 1.3 A 1.4 A 1.4 A 1.5 A 0.1 0.1 

WBTR 1.3 A 1.4 A 1.4 A 1.4 A 0.1 0.0 

NBL 53.7 D 54.1 D 53.2 D 53.7 D -0.5 -0.4 

NBTR 51.5 D 50.4 D 50.5 D 49.7 D -1.0 -0.7 

SBL 56.8 E 56.5 E 56.5 E 56.2 E -0.3 -0.3 

SBTR 52.8 D 52 D 52.1 D 51.5 D -0.7 -0.5 

Overall 6.4 A 8.7 A 6.8 A 9.0 A 0.4 0.3 

2 

Rochester HS 
Drive 

& 
Walton 

Boulevard 

Stop  
(Minor) 

EB Free Free - 

WBL 12.0 B 11.0 B 12.2 B 11.4 B 0.2 0.4 

NBL 30.3 D 19.9 C 23.3 C 20.8 C -7.0 D C 0.9 

NBR 12.5 B 14.0 B 12.5 B 14.6 B 0.0 0.6 

3 

Livernois Road 
& 

Walton 
Boulevard 

Signalized 

EBT 27.1 C 47.1 D 27.0 C 47.2 D -0.1 0.1 

EBTR 17.2 B 19.2 B 17.3 B 19.4 B 0.1 0.2 

WBT 46.3 D 29.7 C 46.4 D 29.7 C 0.1 0.0 

WBR 30.1 C 24.2 C 30.0 C 24.1 C -0.1 -0.1 

NBL 51.7 D 48.3 D 52.2 D 48.7 D 0.5 0.4 

NBT 13.4 B 20.4 C 13.4 B 20.5 C 0.0 0.1 

NBR 13.4 B 21.2 C 13.5 B 21.2 C 0.1 0.0 

SBT 39.6 D 41.8 D 39.6 D 41.8 D 0.0 0.0 

SBR 28.6 C 35.9 D 28.7 C 36.0 D 0.1 0.1 

Overall 34.5 C 34.2 C 34.6 C 34.3 C 0.1 0.1 
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The number of peak hour (AM and PM), and daily vehicle trips that would be generated by the proposed 
development were forecast based on data published in the Institute of Transportation Engineers (ITE) Trip 
Generation Manual 11th Edition. The trip generation is summarized in Table 4. 

Table 4: Trip Generation Summary 

Land Use 
ITE 

Code Amount Units 

Average 
Daily Traffic 

(vpd) 

AM Peak Hour 
(vph) 

PM Peak Hour 
(vph) 

In Out Total In Out Total 

Coffee Shop with Drive-Through 937 2,219 SF 1,184 97 94 191 44 43 87 

Pass-By 50% AM, 55% PM 622 48 48 96 24 24 48 

New Trips 562 49 46 95 20 19 39 

As is typical of commercial developments, a portion of the trips generated are from vehicles on the adjacent 
roadway and will pass the site on the way from an origin to an ultimate destination. Therefore, not all traffic at 
the site driveways are necessarily new traffic added to the street system. This percentage of the trips generated 
by the development are considered �pass-by� trips and do not add new traffic to the adjacent street system. 
These trips are therefore reduced from the total external trips generated by a study site. The percentage of 
pass-by trips used in this analysis was determined based on the rates published by ITE in the Trip Generation 
Manual, 11th Edition.  

 

The vehicular trips that would be generated by the proposed development were assigned to the study roads 
based on the proposed site access plan, the existing peak hour traffic patterns in the adjacent roadway network, 
and the methodologies published by ITE. The adjacent street traffic volumes were used to develop the vehicular 
trip distribution; it was assumed that the traffic in the AM are home-to-work based trips and are work-to-home 
based trips in the PM. Therefore, the global trip distribution is based on vehicles entering the study network in 
the AM and exiting the study network in the PM. Additionally, ITE trip distribution methodology assumes that 
�new trips� will return to their direction of origin, whereas pass-by trips will enter and exit the development in 
their original direction of travel. The site trip distributions used in the analysis are summarized in Table 5. 

Table 5: Site Trip Distribution 

New Trips 
via 

Pass-By Trips 

AM PM To/From To/From AM PM 
29% 19% North Livernois Road 

  
18% 20% South Livernois Road 
30% 33% East Walton Boulevard Eastbound 39% 55% 
23% 28% West Walton Boulevard Westbound 61% 45% 

100% 100% Total 100% 100% 

The vehicular traffic volumes shown in Table 4 were distributed to the roadway network according to the 
distribution shown in Table 5. The site generated trips are shown on Figure 5 and were added to the 
background traffic volumes shown on Figure 4, in order to calculate the future peak hour traffic volumes with 
the proposed development, as shown on Figure 6. 
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Future peak hour vehicle delays and LOS with the proposed development were calculated based on the 
future lane use shown on Figure 2, the proposed site access plan, the future traffic volumes shown on Figure 
6, and the methodologies presented in the HCM6. The results of the future conditions analysis are presented 
in Appendix D and are summarized in Table 6. 

Table 6: Future Intersection Operations 

Intersection Control Approach 

Background Conditions Future Conditions Difference 

AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak 

Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS 

1 

Rochdale Drive 
& 

Walton 
Boulevard 

Signalized 

EBL 3.8 A 4.2 A 3.8 A 4.2 A 0.0 0.0 

EBT 6.2 A 10.0 B 6.2 A 10.1 B 0.0 0.1 

EBTR 6.2 A 10.0 A 6.2 A 10.0 A 0.0 0.0 

WBL 4.4 A 7.1 A 4.4 A 7.1 A 0.0 0.0 

WBT 1.4 A 1.5 A 1.4 A 1.5 A 0.0 0.0 

WBTR 1.4 A 1.4 A 1.4 A 1.5 A 0.0 0.1 

NBL 53.2 D 53.7 D 53.2 D 53.7 D 0.0 0.0 

NBTR 50.5 D 49.7 D 50.5 D 49.7 D 0.0 0.0 

SBL 56.5 E 56.2 E 56.5 E 56.2 E 0.0 0.0 

SBTR 52.1 D 51.5 D 52.1 D 51.5 D 0.0 0.0 

Overall 6.8 A 9.0 A 6.8 A 9.1 A 0.0 0.1 

2 

Rochester HS 
Drive 

& 
Walton 

Boulevard 

Stop  
(Minor) 

EB Free Free Free

WBL 12.2 B 11.4 B 12.5 B 11.4 B 0.3 0.0 

NBL 23.3 C 20.8 C 23.5 C 21.3 C 0.2 0.5 

NBR 12.5 B 14.6 B 12.5 B 14.6 B 0.0 0.0 

3 

Livernois Road 
& 

Walton 
Boulevard 

Signalized 

EBT 27.0 C 47.2 D 27.0 C 47.3 D 0.0 0.1 

EBTR 17.3 B 19.4 B 17.6 B 19.6 B 0.3 0.2 

WBT 46.4 D 29.7 C 47.0 D 29.7 C 0.6 0.0 

WBR 30.0 C 24.1 C 29.8 C 24.1 C -0.2 0.0 

NBL 52.2 D 48.7 D 53.7 D 49.0 D 1.5 0.3 

NBT 13.4 B 20.5 C 13.6 B 20.6 C 0.2 0.1 

NBR 13.5 B 21.2 C 13.6 B 21.3 C 0.1 0.1 

SBT 39.6 D 41.8 D 39.6 D 41.8 D 0.0 0.0 

SBR 28.7 C 36.0 D 29.1 C 36.2 D 0.4 0.2 

Overall 34.6 C 34.3 C 34.8 C 34.4 C 0.2 0.1 

4 

Site Drive 
& 

Walton 
Boulevard 

Stop 
(Minor) 

EBL 

N/A 

10.1 B 9.8 A 

N/A
WB Free 

SBL 17.6 C 22.2 C 

SBR 12.6 B 12.3 B 
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The results of the future conditions analysis indicates that, with the addition of site generated traffic, all study 
intersection approaches and movements will continue to operate acceptably, in a manner similar to existing 
and background conditions. Review of the proposed site driveway indicates that all movements are expected 
to operate at LOS D or better during both peak periods. Additionally, review of microsimulations indicates 
acceptable operations at all study intersections within the roadway network. 

7.1.1 Rochester HS Drive / Proposed Site Drive Back-to-Back Left-Turns 

The proposed site driveway is located east of the existing Rochester High School Drive, with an effective back-
to-back left-turn storage length of approximately 150 feet. A review of the eastbound left-turn ingress traffic 
indicates that vehicles entering the proposed development have the potential to conflict with westbound left-
turn ingress traffic entering the Rochester High School. Therefore, the potential for back-to-back left-turn 
conflicts exists and was further investigated to identify whether operational and safety concerns would arise 
from the proposed development. The SimTraffic microsimulation vehicle queueing reports are summarized in 
Table 7. 

Table 7: Rochester HS Drive / Proposed Site Drive Back-to-Back Left-Turns 

Peak 
Period 

Rochester HS 
Ingress Left-turn 

Site Drive  
Ingress Left-turn Total Effective 

Queue 
Length (ft) 

Exceeds 
Queue 
Length Avg. 

Queue (ft) 
95th % 

Queue (ft) 
Avg. 

Queue (ft) 
95th % 

Queue (ft) 
Avg. 

Queue (ft) 
95th % 

Queue (ft) 

AM 42 82 17 49 59 131 150 No 

PM 14 41 13 44 27 85 150 No 

The results of the analysis indicate that the proposed Site Drive location has adequate spacing from the 
Rochester High School driveway to allow back-to-back left turn operations. However, the vehicles will 
decelerate in the through lane during the peak periods for the High School, as there is not expected to be 
adequate storage length to accommodate deceleration in the center lane without potential overlap. During the 
average peak hour operations, there will be adequate storage and deceleration for both uses.  

 

In order to determine the configuration of the proposed site driveway on Walton Boulevard, RCOC criteria for a 
right-turn treatments was evaluated. Walton Boulevard currently has an existing center two-way left-turn lane; 
therefore, the left-turn warrants were not evaluated. The results of the analysis are summarized in Table 8 and 
presented in Appendix E. The results of the analysis indicate that a westbound right-turn deceleration taper is 
warranted on Walton Boulevard at the proposed site driveway. 

Table 7: Auxiliary Lane Analysis Summary  

Intersection Movement 
2022 Build-out 

AM Peak PM Peak Recommendation 

Site Drive & Walton Boulevard WB Right-Turn RT Taper RT Taper RT Taper 

 

The projected drive-through vehicle queuing was reviewed to determine if the proposed on-site queue length 
for the drive-through is adequate to accommodate the projected operations. National data for Starbucks 
indicates a maximum service rate of 67 vehicle/hour. It is estimated by national restaurant consultants that 
approximately 70% of customers at Starbucks will utilize a drive-through. Therefore, it is estimated that 
approximately 68 vehicles per hour will use the Starbucks during the peak hour (AM) of operation. A queuing 
analysis was performed to determine if the demand exceeds the service rate and calculate the projected 
queuing as summarized in Table 9.  
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Table 9: Vehicle Queuing Analysis 

STARBUCKS DRIVE-THROUGH 
STACKING SPACE CALCULATOR 

 
Number of Arrivals 68  

Time per Vehicle (s) 54  

Service Rate (veh/hr) 67  

Peak Arrival (veh) 7  

Vehicle Length 20  

ORDER BOARD 
TOTAL QUEUE (ft) 

140  

The result of the analysis indicates that with a random arrival of 7 vehicles, the proposed development will 
require a total 12 stacking spaces (5 from the window to the order board and 7 past the order board). The 
proposed site plan provides storage for a total of 15 vehicles which will accommodate the projected vehicle 
queuing for this site without extending into the adjacent roadway. 

Exhibit 1: Vehicle Queuing 
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A crash analysis was performed for the study intersections of Rochdale Drive & Walton Boulevard and Livernois 
Road & Walton Boulevard using the latest three (3) years of available data (2018-2020) obtained from the 
Michigan Traffic Crash Facts (MTCF) website. The crash results are summarized in Table 10 and the detailed 
crash reports (UD-10s) are attached in Appendix A. 

Table 10: Intersection Crash Summary 

Crash Type 

Livernois Road 
& 

Walton Boulevard 

Rochdale Drive 
& 

Walton Boulevard 

Crashes Percentage Crashes Percentage 

Single Motor Vehicle Crash 6 10.0% 2 10.5% 

Head On Left-Turn 5 8.3% 1 5.3% 

Angle 16 26.7% 5 26.3% 

Rear End  25 41.7% 11 57.9% 

Sideswipe-Same 8 13.3% 0 0.0% 

Total 60 100% 19 100% 

Rear-end crashes represented the majority of crashes at both intersections. This type of crash is typical for 
signalized intersections. Further analysis showed that, at the Livernois Road & Walton Boulevard intersection, 
a large number of the head-on left-turn and angle crashes were caused by drivers running through a red light 
and colliding with other drivers who had the right of way. 

Mitigation measures were investigated in order to account for red light runners and the result of the evaluation 
indicates that increasing the yellow and all-red clearance phases on all approaches would help reduce red-light 
running. Therefore, it is recommended that RCOC consider increasing the clearance intervals at the signalized 
study intersections. 
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The conclusions of this TIS are as follows: 

9. Existing Conditions: All study intersection approaches and movements currently operate acceptably at 
LOS D or better during both peak periods, with the following exceptions:

 Rochdale Drive & Walton Boulevard: The SB left-turn movement is currently operating at LOS E 
during both peak periods. However, review of SimTraffic microsimulations indicates acceptable 
operations, with all vehicle queues observed to be serviced within each cycle length. The poor LOS 
and delay experienced at this intersection is the result of a long cycle length (120 seconds) and 
underutilization of this approach, resulting in a minimal percentage of vehicles arriving on a green. 

10. Background (2022) Conditions: The proposed development is planned to be open and operational within 
a year; therefore, a growth rate was not applied to the 2021 volumes to reflect the buildout 2022 volumes. 
However, the following background developments were identified and included in the background volumes: 

 Andover Woods (Rochdale Drive) � 42 duplex units 

 MediLodge (Walton Boulevard) � 126-bed nursing home 

11. Background (2022) Conditions: All study intersection approaches and movements are expected to 
operate acceptably, in a manner similar to existing conditions. SimTraffic network simulations also indicate 
acceptable operations, similar to those observed under the existing conditions analysis. 

12. Future Conditions: The results of the future conditions analysis indicates that all study intersection 
approaches and movements are expected to continue operating acceptably, in a manner similar to existing 
and background conditions. 

13. Rochester HS Drive / Proposed Site Drive Back-to-Back Left-Turns: The results of the analysis indicate 
that the proposed Site Drive location has adequate spacing from the Rochester High School driveway to 
allow back-to-back left turn operations. However, the vehicles will decelerate in the through lane during the 
peak periods for the High School, as there is not expected to be adequate storage length to accommodate 
deceleration in the center lane without potential overlap. During the average peak hour operations, there 
will be adequate storage and deceleration for both uses.  

14. Auxiliary Turn Lane Analysis: The results of the auxiliary turn lane analysis indicates that a westbound 
right-turn deceleration taper is recommended on Walton Boulevard at the proposed site driveway. 

15. Site Circulation: The vehicle queueing analysis indicates that there is adequate vehicle storage length to 
accommodate the projected operations.  

16. Crash Analysis: The results of the crash analysis at the study intersections indicates a pattern of red-light 
running crashes are present. Therefore, mitigation measures were evaluated and indicate that increasing 
the yellow and all-red clearance intervals would help reduce this crash occurrence. 

 

The recommendations of this TIS are as follows: 

Recommended Improvements 

 Construct a westbound right-turn deceleration taper on Walton Boulevard at the 
proposed site driveway 

  
    

 RCOC to consider increasing the clearance intervals at the signalized 
intersection of Walton Boulevard & Livernois Road to reduce red-light crashes.   
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Appendix A 

BACKGROUND INFORMATION  
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Appendix B 

EXISTING TRAFFIC CONDITIONS 



Level of Service Criteria for Stop Sign Controlled Intersections

controlled three (capacity) factors: 
distribution of gaps in the major-street traffic stream, driver judgment in selecting gaps through which to 
execute the desired maneuvers, and the follow-up headways required by each driver in a queue. 

The basic capacity model assumes gaps in the conflicting movements are randomly distributed.  When 
traffic 

LEVEL OF SERVICE
AVERAGE CONTROL DELAY 

(sec/veh)

The LOS criteria for TWSC intersections differ somewhat from the criteria used in Chapter 19 for 
signalized intersections, primarily because user perceptions differ among transportation facility types.  The 
expectation is that a signalized intersection is designed to carry higher traffic volumes and will present 
greater delay than an unsignalized intersection.  A



Level of Service for Signalized Intersections

LEVEL OF SERVICE STOPPED DELAY PER VEHICLE (SEC)

LOS C

LOS D

LOS E

LOS F
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Appendix C 

BACKGROUND TRAFFIC CONDITIONS 
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Appendix D 

FUTURE TRAFFIC CONDITIONS  
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Appendix E 

WARRANT SUMMARIES 
 



73



Starbuck's Walton Blvd
95th Percentile Probability Drive Through Queue Length (# of Vehicles)

Volume = 68 vph
service rate = 67 veh/hr

1.014925

1 2 3 4 5 6 7 8 9

^x
No Veh in
Cycle

X X! P = (e^( ))( ^x)/X! P
P* # Cycle
containing
Volume in 1

Cycles
in 6

Volume in
Cycle
(1*6)

volume

1.0000 0 0 1 36.24% 36.24% 24 24 0 0
1.0149 1 1 1 36.78% 73.03% 25 49 25 25
1.0301 2 2 2 18.67% 91.69% 13 11 25 50
1.0454 3 3 6 6.32% 98.01% 4 15 13 62
1.0611 4 4 24 1.60% 99.61% 1 16 4 67
1.0769 5 5 120 0.33% 99.94% 0 17 1 68
1.0930 6 6 720 0.06% 99.99% 0 17 0 68
1.1093 7 7 5040 0.01% 100.00% 0 17 0 68
1.1258 8 8 40320 0.00% 100.00% 0 17 0 68
1.1426 9 9 362880 0.00% 100.00% 0 17 0 68
1.1597 10 10 3628800 0.00% 100.00% 0 17 0 68
1.1770 11 11 39916800 0.00% 100.00% 0 17 0 68




