
Memorandum

To: Mr. Michael Thompson

From: Michael J. Labadie, PE and Jill M. Bauer, PE, PTOE

Date: January 20, 2022

RE: Response to MDOT Review of the Bebb Oak Meadows Traffic Study

The following are our responses to the review comments received from Michigan Department of 
Transportation (MDOT) January 17, 2022.

Table 2 - Although it was mentioned by MDOT in previous meeting held in September, the 
trip generation still includes internal capture reductions Further review of TIS has not been 
conducted, please provide revised TIS and Synchro models with updated information for 
further review. 

Included as an attachment to the TIS (appendix F) and attached to this memo is an analysis of 
the study intersections using trip generation without internal capture.  This scenario also reviewed 
the site with only one driveway.  A comparison of the results is included for each intersection. The 
Synchro models have been provided and have been included in this submittal.

Synchro models does not incorporate “No Turn on Red” for right turn lanes for both 
Rochester Road and Auburn Road. Please make appropriate changes and provide 
revised models to review.

The future conditions scenario model for the above discussed scenario were edited to reflect “No 
Turn on Red” for Rochester Road and Auburn Road.  Below is a table comparing the results.  
These Synchro files have been included with this submittal.

Eastbound E 76.9 E 72.7 E 62.1 E 77.1 E 72.7 E 63.7 - 0.2 - 0.0 - 1.6
Westbound E 73.2 E 77.3 E 66.1 E 72.6 E 77.4 E 67.4 - -0.6 - 0.1 - 1.3
Northbound C 29.9 C 22.6 E 62.1 C 29.9 C 22.5 E 62.1 - 0.0 - -0.1 - 0.0
Southbound C 34.9 E 75.5 D 50.7 D 35.1 E 75.5 D 50.7 C to D 0.2 - 0.0 - 0.0

Overall D 43.4 E 57.0 E 58.5 D 43.5 E 57.0 E 59.0 - 0.1 - 0.0 - 0.5
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September 29, 2021

Mr. Michael Thompson
Stucky Vitale Architects
27172 Woodward Avenue
Royal Oak, MI 48067

RE: Addendum to the Traffic Impact Study for Proposed Bebb Oak Development in Rochester 
Hills, MI

Dear Mr. Thompson:

ROWE Professional Services Company completed a Traffic Impact Study (TIS) related to a
proposed mixed-use development located at 2800 South Rochester Road (M-150) in the City of 
Rochester Hills, MI.  Comments received from the Michigan Department of Transportation 
(MDOT), the City of Rochester Hills, and their consultants have requested additional analyses to
be included with the previously completed TIS. The following items/comments have been 
addressed:

Trip Generation should be revised, and the revised trip generation should not include 
internal capture trips

o As described in the TIS, internal capture can be included in mixed-use 
developments similar to this proposed site. However, this analysis removed the 
internal capture at the request of the reviewing agencies.

The revised future scenario should model a single, full access driveway
o The analyses in this addendum included a single, full access driveway. The TIS 

included two driveways – one with full movements, one with right in/right out 
operations

Include Non-motorized considerations
o Non-motorized trip generation and impacts are discussed in this addendum

Trip Generation
Using the information and methodologies specified in the latest version of Trip Generation (Trip 
Generation Manual, 10th Edition, 2017), ROWE forecast the weekday AM and PM peak hour 
trips associated with the proposed development.  At the request of the reviewing agencies and 
their consultants, the trip generation for the proposed “Restaurant with Drive Through” was 
calculated using a mix of two land uses. The proposed site will operate like a Fast Casual 
restaurant with Drive Through. The latest version of Trip Generation does not have a land use 
for a Fast Casual Restaurant with Drive Through. The land use for Fast Casual (LUC 930) has 
limited data in the AM peak hour. To best model the trips associated with this portion of the 
development, the trip generation for the AM peak hour was calculated using LUC 934 Fast-Food
with Drive Through Window, while the trip generation for the PM peak hour and Weekend 
midday peak was calculated using LUC 930 Fast Casual Restaurant. Pass-by rates for LUC 934 
were used in the AM and PM peak hour, and the PM peak hour rate was used during the 
Weekend Midday peak. 
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In multi-use developments, not all the trips generated are from sources outside the boundaries 
of the development but are rather trips that are “internally captured” within the site. The 
methodology presented in the Trip Generation Handbook (Trip Generation Handbook, 3rd 
Edition, 2017) was followed to determine an appropriate internal capture rate for the proposed 
development. Accepted practice allows for the inclusion of internal capture reductions for mixed-
use developments.  However, these calculations were omitted in this addendum at the request 
of the reviewing agencies.

Not all the traffic generated by the proposed development will be new traffic added onto the 
adjacent roadway network.  As with most new commercial development, a significant amount of 
the site-generated traffic is considered “pass-by” traffic.  Pass-by trips are trips already present 
on the adjacent roadway network, which are interrupted to visit the site.  Pass-by trips are
accounted for by reducing the number of forecast new trips to be added to the roadway network; 
however, actual driveway volumes are not reduced.  Pass-by trips are normally expressed as a 
percentage of trips generated by the new development. These pass-by rates are published in 
the Trip Generation Handbook.

The Trip Generation Handbook suggests a 34 percent PM pass-by rate for the Shopping Center 
and a 49 percent AM and 50 percent PM pass-by rate for the Fast-Food Restaurant with Drive-
Through Window.  

With the application of the pass-by trip factors, the site-generated trips can be classified as 
“pass-by” and “new” trips.  The proposed development is expected to generate 185 total trips 
during the AM peak hour, 224 total trips during the PM peak hour, and 304 total trips during the 
Weekend midday peak hour. However, only 116 of the AM peak hour trips, 149 of the PM peak 
hour trips, and 199 of the Weekend midday peak hour trips will be new traffic not currently 
using the adjacent street network, whose primary purpose is to visit the new development.

The results of the trip generation forecasts are provided below in Table 1.

Table 1: Trip Generation for Proposed Development
Land Use Land Use 

Code Units AM Peak Hour PM Peak Hour Sat. Midday Peak Week
DayIn Out Total In Out Total In Out Total

Multifamily Housing (Mid-Rise) 221 94 DU 9 25 34 25 16 41 22 24 46 511
Retail - Shopping Center 820 10,245 SF 6 4 10 48 53 101 53 49 102 1,277
Fast-Food with Drive Through Window 934 3,503 SF 72 69 141 43 39 82 82 74 156 1,650

Total - - 87 98 185 116 108 224 157 147 304 3,438
Pass-By Rates, LUC 820: 34% PM - - - 16 18 34 14 13 27 -

Pass-By Rates, LUC 934: 49% AM; 50% PM 35 34 69 22 19 41 41 37 78 -
Total New Trips 52 64 116 78 71 149 102 97 199 3,438
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Future Conditions
The results of the LOS analysis for future conditions reveals that several movements and 
approaches of the studied intersections would continue to operate at LOS D or better during the 
AM and PM peak hours, with the following exceptions:

Rochester Road (M-150) & Auburn Road
o LOS E

AM Peak Hour Movements: EBT, WBT, WBR
AM Peak Hour Approaches: EB, WB
PM Peak Hour Movements: EBT, EBR, WBT, WBR, SBT
PM Peak Hour Approaches: EB, WB, SB
PM Peak Hour Overall Intersection
Saturday Peak Hour Movements: EBL, EBR, WBR, NBL, SBL
Saturday Peak Hour Approaches: EB, WB, NB
Saturday Peak Hour Overall Intersection

o LOS F
AM Peak Hour Movements: EBL, EBR, WBL, NBL, SBL
PM Peak Hour Movements: EBL, WBL, NBL, SBL
Saturday Peak Hour Movements: WBL, NBT, SBT

Rochester Road (M-150) & Wabash Road/Barclay Circle
o LOS E

AM Peak Hour Movements: EBL, WBL, WBL/T, WBR, NBL, SBL
AM Peak Hour Approaches: EB, WB
PM Peak Hour Movements: EBL, EBT/R, WBL, WBT/R, WBR, SBL
PM Peak Hour Approaches: EB, WB
Saturday Peak Hour Movements: NBL

o LOS F
AM Peak Hour Movements: EBT/R
PM Peak Hour Movements: NBL

Rochester Road (M-150) & South Site Driveway
o LOS F

AM Peak Hour Movements: EBL
AM Peak Hour Approaches: EB
PM Peak Hour Movements: EBL
PM Peak Hour Approaches: EB
Saturday Peak Hour Movements: EBL
Saturday Peak Hour Approaches: EB

95th percentile queue lengths were reviewed at the site driveways. Queue lengths for left turning 
vehicles entering at the south site driveway do not exceed 65 feet (3 vehicles) in the AM peak 
hour, 73 feet (3 vehicles) in the PM peak hour, and 69 feet (3 vehicles) in the Saturday Midday 
peak hour. Queue lengths for vehicles exiting the south site driveway towards the north will not 
exceed 171 feet (7 vehicles) in the AM peak hour, 104 feet (4 vehicles) in the PM peak hour, 
and 289 feet (12 vehicles) in the Saturday Midday peak hour. Queue lengths for vehicles exiting 
the site driveway towards the south will not exceed 91 feet (4 vehicles) in the AM peak hour, 81
feet (3 vehicles) in the PM peak hour, and 333 feet (13 vehicles) in the Saturday Midday peak 
hour.
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The following observations were made, and improvements were recommended, if applicable, at 
the following intersections due to future traffic conditions:

Rochester Road (M-150) & Auburn Road
o Southbound Rochester Road (M-150) operates at poor LOS due to the lack of

progression caused by the split signal phasing at Rochester Road (M-150) &
Wabash Road/Barclay Circle. It is understood that improvements are planned for
this intersection which will result in the removal of this split phasing, cycle length
optimization, and coordination with the Rochester Road (M-150) corridor and will
improve intersection operations.

Rochester Road (M-150) & Wabash Road/Barclay Circle
o This signal currently operates with split signal phasing for Wabash Road and

Barclay Circle. It is understood that improvements are planned for this
intersection which will result in the removal of this split phasing, cycle length
optimization, and coordination with the Rochester Road (M-150) corridor and will
improve intersection operations.

The operational results for future conditions are presented in Table 2.

Table 2: LOS Analysis for Future Conditions

Intersection Control 
Type Approach

LOS Results Change from Previous Study

AM Peak PM Peak Sat. Peak AM
Peak PM Peak Sat. Peak

Rochester Road (M-150)
&

Auburn Road
Signalized

Eastbound E 76.9 E 72.7 E 62.1 - - - +0.5 - +1.0
Westbound E 73.2 E 77.3 E 66.1 - +0.1 - +0.6 - +1.3
Northbound C 29.9 C 22.6 E 62.1 - +0.1 - +0.5 D to E +7.5
Southbound C 34.9 E 75.5 D 50.7 - +0.2 - +2.8 C to D +17.0

Overall D 43.4 E 57.0 E 58.5 - +0.1 - +1.3 D to E +9.0

Rochester Road (M-150)
&

Wabash Road/Barclay 
Circle

Signalized

Eastbound E 79.5 E 64.6 D 47.2 - - - - - -
Westbound E 63.3 E 63.9 D 46.1 - - - +0.5 - +0.4
Northbound B 15.7 B 16.4 C 29.9 - +0.1 - +0.7 - +0.2
Southbound C 23.4 C 29.1 C 26.6 - - - +0.3 - +0.7

Overall C 26.5 C 30.2 C - - - +0.4 - +0.5

Rochester Road (M-150)
&

South Site Driveway

Stop Eastbound F 76.1 E 68.7 F - +6.0 - +19.1 - +59.7

Free Northbound A 0.7 A 0.7 A 1.1 - - - +0.3 - +0.6
Southbound A 0.0 A 0.0 A 0.0 - - - - - -

TWSC Overall A 3.8 A 2.9 A 7.8 - +2.1 - +2.0 - +5.9
XX.X Average seconds of delay per vehicle

Turn Lane, Passing Lane, and Taper Warrants
An evaluation was performed in accordance with MDOT requirements to determine if right turn 
deceleration lanes are required at the site driveways.  The results of the analysis indicated that 
a right turn taper is warranted at the south site driveway.  All turn lane warrant charts are 
attached to this memorandum.

The results of the analysis are presented in Table 3.

Table 3: Turn Lane Warrants
Intersection Movement Result

Rochester Road (M-150) & South Site Driveway NB LT Existing Two-Way Left Turn Lane
SB RT Turn Lane Warranted
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Non-motorized Impacts
Reviewing pedestrian data from latest version of the Trip Generation Manual, shows that this 
proposed development will generate an additional two pedestrians in the AM peak hour and 
three additional pedestrians in the PM peak hour. The reviewing agencies expressed concern 
for non-motorized traffic at the intersection of Rochester Road (M-150) and Wabash 
Road/Barclay Circle, due to the lack of a pedestrian crossing on the south side of the 
intersection (running parallel to EB traffic). There are existing pedestrian signals on all other 
approaches of this signal. The addition of a pedestrian signal on the south side of the 
intersection would have a significant negative impact on the operations of the signal, given the 
significant number of WB to SB left turning vehicles. 

Conclusions and Recommendations
The proposed project consists of 94 units of multifamily residential, 10,245 square feet of retail, 
and 3,503 square feet of fast-food restaurant with a drive-through with a build-out year of 
approximately 2022. The proposed development will have access to Rochester Road (M-150) 
via one existing driveway. The existing north driveway was removed at the request of MDOT, 
the City of Rochester Hills, and their consultants. The eastbound approach of the south site 
driveway will be widened to allow for a dedicated left turn lane and a dedicated right turn lane, 
which would replace the existing shared left/right turn lane. A Southbound right turn lane would 
be warranted with the removal of the north driveway.

The previously completed TIA was completed with the inclusion of internal capture reductions, 
in accordance with accepted practice for estimating the trip generation of a mixed-use
development. MDOT, the City of Rochester Hills, and their consultants have requested that 
internal capture reductions should not be included in this analysis. 

With the revised trip generation calculations requested by MDOT, the City of Rochester Hills, 
and their consultants, the proposed site is forecast to generate 116 new trips during the AM 
peak hour (52 inbound and 64 outbound from the site), 149 new trips during the PM peak hour 
(78 inbound and 71 outbound from the site), and 197 new trips during Saturday peak hour (102 
inbound and 97 outbound from the site).

An operational analysis was performed for existing, background, and total future (build) 
conditions for the intersections of:

Rochester Road (M-150) & Wabash Road/Barclay Circle
Rochester Road (M-150) & Auburn Road
Rochester Road (M-150) & South Site Driveway  

The operational analysis indicated that several movements and approaches of the study 
intersections would operate at acceptable levels during the AM, PM, and Saturday peak hours. 
While several movements and approaches operate at typically unacceptable levels in all of the 
studied peak hours, these are existing conditions and require analysis of the entire Rochester 
Road (M-150) corridor to optimize the signal cycle length, splits, and coordination, which it 
outside the scope of this study. The addition of traffic from the proposed development does not 
significantly impact the operations of the studied intersections. 
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