
CHARTER TOWNSHIP OF ORION
PLANNING COMMISSION REGULAR MEETING AGENDA

WEDNESDAY, DECEMBER 7, 2022 - 7:00 PM
ORION TOWNSHIP MUNICIPAL COMPLEX BOARD ROOM

2323 JOSLYN ROAD
LAKE ORION, MI 48360

1. OPEN MEETING
2. ROLL CALL
3. MINUTES

A. 11-16-2022 Planning Commission Regular Meeting Minutes
B. 11-16-2022 PC Public Hearing Minutes PC-22-39, Hudson Square PUD Concept Plan

4. AGENDA REVIEW AND APPROVAL
5. BRIEF PUBLIC COMMENT - NON-AGENDA ITEMS ONLY
6. CONSENT AGENDA
7. NEW BUSINESS

A. PC-22-46, GM Orion BET 2, Site Plan & Wetland Amendment, located at 4555 Giddings Rd., 
parcel #09-34-200-006 & parcel #09-34-400-001

8. UNFINISHED BUSINESS
A. PC-2021-51, Kay Industrial Site Plan, located at 50 Kay Industrial Dr., parcel #09-35-400-033 - 
Elevations
B. PC-2021-52, Kay Industrial Site Plan, located at unaddressed parcel 09-35-400-044 (a parcel 
south of 100 Kay Industrial Dr.) - Elevations
C. PC-22-39, Hudson Square Planned Unit Development (PUD) Concept Plan, located at 3030 S. 
Lapeer Rd. (Sidwell #09-26-101-021).

9. PUBLIC COMMENT
10. COMMUNICATIONS
11. PLANNERS REPORT/EDUCATION
12. COMMITTEE REPORTS
13. FUTURE PUBLIC HEARINGS
14. CHAIRMAN'S COMMENTS
15. COMMISSIONERS' COMMENTS
16. ADJOURNMENT

In the spirit of compliance with the Americans with Disabilities Act, individuals with a disability should feel free to 
contact Penny S. Shults, Clerk, at (248) 391-0304, ext. 4001, at least seventy-two hours in advance of the meeting to 
request accommodations.
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CHARTER TOWNSHIP OF ORION PLANNING COMMISSION 
* * * * * A G E N D A * * * * * 

REGULAR MEETING – WEDNESDAY, DECEBMER 7, 2022 - 7:00 P.M. 
ORION TOWNSHIP MUNICIPAL COMPLEX BOARD ROOM 

2323 JOSLYN ROAD, LAKE ORION, MI  48360  

 
1. OPEN  MEETING 
 

2. ROLL  CALL 
 

3.  MINUTES  
A. 11-16-22, Planning Commission Regular Meeting Minutes 
B. 11-16-22, Public Hearing Minutes PC-22-39, Hudson Square PUD Concept Plan 
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5.  BRIEF  PUBLIC  COMMENT – NON-AGENDA  ITEMS ONLY 
 

6.  CONSENT AGENDA  
   
7.  NEW BUSINESS 

A. PC-22-46, GM Orion BET 2, Site Plan & Wetland Amendment, located at 4555 Giddings 
Rd., parcel #09-34-200-006 & parcel #09-34-400-011. 

 

8.  UNFINISHED BUSINESS 

A.  PC-2021-51, Kay Industrial Site Plan, located at 50 Kay Industrial Dr., parcel #09-35-400-
033 (elevations).  

B. PC-2021-52, Kay Industrial Site Plan, located at unaddressed parcel 09-35-400-044 (a 
parcel south of 100 Kay Industrial Dr.) (elevations).  

C. PC-22-39, Hudson Square Planned Unit Development (PUD) Concept Plan, located at 
3030 S. Lapeer Rd. (Sidwell #09-26-101-021).  
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14. CHAIRMAN’S COMMENTS 
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In the spirit of compliance with the Americans with Disabilities Act, individuals with a 
disability should feel free to contact the Township at least seventy-two hours in advance of 
the meeting when requesting accommodations. 
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CHARTER TOWNSHIP OF ORION PLANNING COMMISSION
****** MINUTES ******

REGULAR MEETING, WEDNESDAY, NOVEMBER 16, 2022

The Charter Township of Orion Planning Commission held a regular meeting on Wednesday, 
November 16, 2022, at 7:00 p.m. at the Orion Township Municipality Complex Board Room, 
2323 Joslyn Road, Lake Orion, Michigan 48360.

PLANNING COMMISSION MEMBERS PRESENT:
Scott Reynolds, Chairman Don Walker, PC Rep to ZBA
Derek Brackon, Commissioner Joe St. Henry, Secretary
Kim Urbanowski, BOT Rep to PC Jessica Gingell, Commissioner

PLANNING COMMISSION MEMBERS ABSENT:
Don Gross, Vice Chairman

1.  OPEN MEETING
Chairman Reynolds opened the meeting at 7:00 p.m.

2.  ROLL CALL
As noted above.

CONSULTANT’S PRESENT:
Jill Bahm, (Township Planner) of Giffels Webster
Eric Pietsch, (Township Planner) of Giffels Webster
Mark Landis (Township Engineer) of Orchard, Hiltz, and McCliment, Inc.
Lynn Harrison, Planning & Zoning Specialist

OTHERS PRESENT:
Amy Harris Scott Harris Matt Malenick
Ray Harris Greg Moran Amy Keyzer
Sherley Moran Emily Glassford David Steuer
John Slocombe Elizabeth Glassford Lorita Woznick
Diane Glassford Sydnee Keucken Mary Mansfield
Ari Geczi Jen Geczi Terry Clissold
Fred Glassford Elizabeth Fenwick Sharon McQueen
Susan Johnston Marcie Ramsey John Whittey
Alicia Lawson Matt Lawson Melissa Canelis
Giselle Graham James Graham Tracy Deuman
Kelly Mihelich Ryan Soldan Al Hassnan

3.  MINUTES
A. 10-19-22, Planning Commission Regular Meeting Minutes
B. 10-19-22, Planning Commission Public Hearing Minutes PC-22-35, Township Initiated Text 

Amendment – Performance Guarantees
Moved by Trustee Urbanowski, seconded by Commissioner Walker to approve both sets of 
minutes as presented.  Motion carried

4. AGENDA REVIEW AND APPROVAL
Moved by Trustee Urbanowski, seconded by Commissioner Jessica Gingell, to approve the 
agenda as presented.  Motion carried

5. BRIEF PUBLIC COMMENT – NON-AGENDA ITEMS ONLY
None. 3



CHARTER TOWNSHIP OF ORION PLANNING COMMISSION MINUTES
REGULAR MEETING, NOVEMBER 16, 2022
_____________________________________________________________________________________________

2

6.  CONSENT AGENDA
None.

____________________________________________________________________________
Chairman Reynolds recessed the regular meeting at 7:05 p.m. and opened the public hearing 
for PC-22-39, Hudson Square Planned Unit Development (PUD) Concept Plan, located at 3030 
S. Lapeer Rd. (Sidwell #09-26-101-021) at 7:06 p.m.

Chairman Reynolds closed the public hearing for PC-22-39 at 8:25 p.m. and reconvened the 
regular Planning Commission meeting.
____________________________________________________________________________

7.  NEW BUSINESS
A.  PC-2019-06, Silverbell Pointe PUD Site Plan Extension, located on 4 vacant parcels S. of 
Silverbell Rd. on the east side of Joslyn Rd. (Sidwell #09-33-201-001, 09-33-128-001, 09-28-
379-001, & 09-28-451-001).

Chairman Reynolds asked the applicant to state their name and address for the record.

Mr. David Steuer 30108 Orchard Lake Rd., Suite 150, Farmington Hills, MI.

Mr. Steuer said that they thought that they had the property all approved and ready to turn it 
over to start the actual physical development toward the end of June.  MDOT and CN Railroad 
wanted to come out for a final inspection and walk it and in doing so had some new 
requirements.  They have been working nonstop with RCOC, MDOT, CN Railroad, our traffic 
consultant, OHM, Professional Engineering Associates, and their engineers to get everybody 
together in agreement about how to proceed.  It is all about what is off-site, and it has nothing to 
do with the legal description.

Moved by Chairman Reynolds, seconded by Trustee Urbanowski, that the Planning 
Commission approved the site plan extension request for PC-2019-06, Silverbell Pointe PUD 
Site Plan for 1 year.  This approval is based on the following findings of facts:  that the applicant 
is still working through approvals with neighboring jurisdictions and approvals are still in process 
and there has been due diligence on the project and intent of it moving forward.

Roll call vote was as follows: St. Henry, yes; Walker, yes; Urbanowski, yes; Brackon, 
yes; Gingell, yes; Reynolds, yes.  Motion carried 6-0. (Gross absent)

B.  PC-22-16, Lava Mountain Special Land Use, and Site Plan Postponement Extension, 
located at 1472 S. Lapeer Rd. 09-14-100-074.

Chairman Reynolds said he did not believe that the applicant is present tonight he had another 
conflict.  He was familiar with this this was essentially a postponement of further deliberation on 
this topic for them to work through.  They have made some comments and suggestions on how 
to make the drive-through configuration of Lava Mountain Coffee work better.  He thought that 
they were still working through that.  He knew that there had been a conversation with OHM so 
there is some movement, and he would support further postponing this PC case.

Moved by Commissioner Walker, seconded by Commissioner Gingell, that the Planning 
Commission approves the postponement extension request for PC-2022-16, Lava Mountain 
Special Land Use, and Site Plan postponement extension request for one year.  This approval 
is based on the information received from the petitioner.   4
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Roll call vote was as follows: Urbanowski, yes; Gingell, yes; Walker, yes; Brackon, 
yes; St. Henry, yes; Reynolds, yes.  Motion carried 6-0. (Gross absent)

C. PC-22-39, Hudson Square Planned Unit Development (PUD) Concept Plan, located at 3030 
S. Lapeer Rd. (Sidwell #09-26-101-021).

Chairman Reynolds asked for the consultants to read through their reviews.

Planner Pietsch read through his review date stamped received November 11, 2022.

Engineer Landis read through his review date stamped received November 9, 2022.

Chairman Reynolds said that the Fire Marshal did review the conceptual plans and had some 
concerns about some of the turnarounds.

Chairman Reynolds stated that there was a site walk completed by the Site Walk Committee 
from Vice-Chairman Gross. They have completed a site walk a few times on this parcel in the 
past.  There was also a preliminary review from WRC.  

Planner Gingell asked when they will have that traffic study to review.  Engineer Landis replied 
that they should have their review completed within about a week to a week and a half.

Commissioner Walker said he wasn’t sure if anyone on this dais or on the other dais is a more 
frequent patron of their restaurant than him.  He wanted to disclose that right up front.  He has 
no interest in their restaurant other than he really wanted them to make it happen.  Anything 
negative he says up here has nothing to do with their restaurant or with Biggby Coffee.  He did 
have some questions.  His biggest concern is the traffic.  He understands that they cannot 
control MDOT any more than they can.  Every developer that comes before them says this, it is 
only going to be 26, 37, 48, more cars, whatever the number is.  Southbound M24 in the 
morning and any time of the day now, north, and southbound M24 are hideous the traffic is 
terrible.  That stop sign at Waldon and M24 is not sufficient.  Something must be done, and he 
is not saying they can do it.  To him, if there was a light there or a light coming out at the ingress 
or egress point of their development on M24 it would make him extremely happy.  He thought 
that everybody would forget about a whole lot of other things if they could pull that off.  He knew 
they couldn’t do it, and the Township couldn’t do it.  That is his biggest concern.  The next 
concern he had was water runoff, and he is not an engineer, but he is worried about the water 
runoff, especially with the stream configuration change.  They indicated that all the water runs to 
the southeast quadrant of their development and then goes into a culvert that runs under M24.  
He asked if that was true.  Mr. Wayne replied that when the Classic Car Club plans were 
approved it was approved that that stream would get rerouted basically into that 6-ft. culvert and 
that is where all the water flows naturally.  There was already a permit from EGLE to relocate 
the stream, and they plan to copy the exact path of relocation and update the permit just to 
reflect the new design.  The stream relocation has already been through the eyes of EGLE, and 
they deemed that this path is feasible.

Commissioner Walker said he was somewhat concerned about the lighting.  They indicated that 
there are enough trees and things in the way that there is not going to be any input to the 
neighbors to the west.  Mr. Wayne said the west portion of the site is where their residential is 
located and so those have modest lighting similar lighting to what a single-family home would 
have in terms of exterior façade lighting.  The parking lot to the east would have more traditional 
parking lot lighting.  His point was that the whole tree line on Waldon is going to remain part of 5
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the nature preservation effort.  From Waldon Rd.’s point of view, they will have the tree line 
completely blocking any lights in that parking lot.  He added that the beauty of this site is there 
are some trees on property lines and in areas that are being preserved that stand 50-60 feet tall.  
Those trees will serve as a great natural buffer both for light and for the buildings themselves.  
Commissioner Walker asked if those trees are going to remain.  Mr. Wayne replied yes, they 
haven’t done a tree survey yet to tell you exactly which ones but there is a big line of trees on 
Waldon Rd., the intent is to preserve those trees, and then those other trees that are at the 
entry point and over by the wetland.

Commissioner Walker said the only other person who is a bigger tree hugger than he is, that he 
knows of is Mary Ann Ryan who was one of the people that spoke during public comment. She 
gave them their full endorsement.

Trustee Urbanowski said that Engineer Landis had said that the stream relocation will need 
wetland and or EGLE permits.  Mr. Wayne said it was previously permitted for the conditional 
rezoning for the previously approved site plan.  That same stream location design, basically the 
direction that it is moving is exactly what they copied on.  The previous site plan was approved 
with that stream location, so they are going to take the same one and place it on this site plan.

Trustee Urbanowski asked if there were any changes because that came before the change in 
the Engineering Standards.   Engineer Landis said that the stream relocation would not 
necessarily be impacted by the new standards.  The new standards would be more towards 
promoting infiltration outside of the detention area.  He didn’t recall the previous site plan 
relocating that stream, he thought the stream was being enhanced in place, but he would have 
to look and see if he can find that.  

Trustee Urbanowski stated that they have been here many times and she appreciated their 
tenacity and listening because there were three people that came up to speak tonight that had 
been here before for The Woodlands and they were not quite happy with that development.  It 
sounds like they all are ok with the development now.  Probably no small part to Sweet Amy’s 
but she also thought it was the other parts too, the car club is something that people wanted 
before, it has been approved already and it is something she thought people were looking 
forward to.  Then other people say the need for these apartments, which is something that they 
have discussed.  Mary Ann’s endorsements were huge, she was waiting to see what she was 
going to say.  

Trustee Urbanowski questioned the turnaround and the Fire Department turnaround, a cult-de-
sack or something.  Mr. Wayne said there is a proposed turnaround area.  He understood the 
concern of the turnaround configuration is that if cars were parked outside of that garage, it 
would block the firetruck from being able to pull all the way in.  They do have a little space to the 
west so he spoke with their engineers about this previously and one concept was to extend 
those driveways further to the west so that it would provide a space where the car could still be 
parked in front of the garage without blocking part of the driveway that the firetruck would use.  
He didn’t know if that was feasible yet because they are working through that, but the intent 
would be to basically configure that driveway in a way where it achieves the goal of the 
turnaround.  

Chairman Reynolds said they are at the initial step of this process, concept, and eligibility plan.  
He did think that the proposal as they see it here tonight from previous proposals on the parcel 
or adjacent parcels is much improved from density impact and it does meet a lot of the criteria in 
their Master Plan from that missing housing component.  He thought that was a great benefit.  
He stated that they heard a large outcry of support for Sweet Amy’s and essentially the coffee 
shop.  He thought that there were some positives there.  He did think there are a number of 
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technical items that still need to be addressed.  One of the things was the turnaround and 
talking about extending that.  His concern was about some of the buffer and transitional zones 
between this property and the adjacent ones.  Regarding the west, if they were to extend that 
then that essentially eliminates any natural buffer that is going to remain or any tree buffer that 
would be proposed, that was a concern of his.  It also seemed like he is in support of the coffee 
shop, he thought it was great, he knew previously when they approved the conditional rezone 
with the asterisk of no drive-through that was in relation to traffic.  His biggest concern right now 
would be that they ask for a 100-ft. setback to residential and it is significantly reduced here in 
this plan.  The building is 52 feet from the driveway it looks around 30 feet.  He felt that if there 
is indeed a hardship here because of some of the limitations of the natural features, he was in 
support of working with that but to just flat out just say it is 50-ft. without other measures being 
proposed and he thought that brings him back to the landscape discussion.  It did get brought 
up this evening about proximity and they have had other projects here straight zoned that it is a 
special land use that is something they always talk about is sound, sound transfer, and traffic 
flow.  He thought those were topics to consider in this plan.  He would like to see that drive-
through, he liked the orientation of the site, but can they shift some things down, can they start 
to make that buffer greater, if they are going to indeed decrease it?  They are not speaking 
about what remains of the natural features of trees, they are talking about preservation.  What 
does grading do to this? They know that they can love that tree but if they are bringing that 
grade up two feet that tree is never going to survive.  That was a big topic for him to discuss and 
he would like some input on the proximity of the drive-through in relationship to the site.  

Chairman Reynolds added that he knew they are talking round and round about the likelihood 
and the response and what the traffic study might bring them.  One of their measures here 
about looking at a (PUD) is the detrimental impact on surrounding areas and felt that was an 
important piece for them to at least have a formal review on or response before they further 
deliberate no matter how positive they feel about this evening.  It seemed like if that is 
something that they require of everyone else that should be some facts they have in front of 
them before they just say, yep, I agree, or hope that there isn’t.  Maybe there is something that 
they need to ask for in addition.  Going back to the conditional rezoning of the past they said 
that asterisk because of the proximity to Waldon Rd. that it probably isn’t going to get much 
better, but they also want to mitigate that risk moving forward with whatever proposed uses 
might be there.  He was in support, but they are up there to do their due diligence.

Chairman Reynolds said he knew that there were some comments on reduced setbacks of 
some of the drives.  The T-turnaround was another thing he wrote down.  He would like to move 
forward no matter what condition, they must make sure the density fits.  He thought that also the 
conditions also need to include that asterisk of making sure they are being smart with drainage 
and runoff on this parcel.  

Chairman Reynolds said he would like some discussion on the drive-through area and the 
thoughts on preceding/not preceding without having their formal review of the traffic study that 
was submitted.

Trustee Urbanowski stated that the traffic continues to be the major issue that got brought up a 
lot.  She thought that with all the positivity that has come from the changes she did agree that 
they must have the opportunity to fully review the traffic study.  Also figuring out the turn-around 
for the firetrucks is important.

Chairman Reynolds said to be perfectly clear there are usually components and items that get 
to be worked through with future steps of this.  He thought that where conditions come into the 
comment, they agree bigger picture, the final grading, and things that will come.  If it is a huge 
make or break or it is not possible that maybe break their initial thoughts.  

7
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Secretary St. Henry said he thought that this concept development is much more appealing than 
what they have seen in the past.  He did like the mixed-use nature of it.  He thought that the four 
different components of this development provide benefits.  The traffic is his biggest concern, it 
is good to see that they are not routing cars in and off Waldon.  He lives off M24 and he knows 
what M24 is like, and they are seeing a lot of proposed developments up and down M24.  It is 
bad, it is going to get bad plus with the other developments.  Recognizing that this is a 
responsible well thought-out concept plan.  In terms of the turnaround with the fire department, 
later in the process, it is his understanding that those things typically are figured out one way or 
another.  He thought that the developer and everyone recognizes that fire access and so forth is 
critical to any development and felt they would figure that out.   This is a much more appealing 
development concept than what they have seen in the past for this area.

Commissioner Walker asked if they still had the windmill.  Mr. Wayne replied that the last time 
he was there the windmill was still there about a month ago.  He jotted that down when that 
comment got made because if they could preserve and keep that water flowing.

Engineer Landis said regarding the stream relocation, the previous Classic Car Club site plan 
did show the stream relocation as included on this plan before them tonight.

Mr. Wayne said they mentioned a residential setback, does that have to do with the fact that the 
north property is zoned residential?  Chairman Reynolds replied that the required setback to 
residential for a drive-through in a special land use is 100 feet.  That is kind of the key criterion 
there.  There is a 35-foot residential setback to the residential units, which is a deviation.  He 
thought that seemed like they were scrunching that up close and without understanding other 
mitigation measures it is a concern.  Mr. Wayne asked if that deviation from their own 
residential.  Chairman Reynolds replied to the north adjacent property owners.  Mr. Wayne 
asked if that parcel was zoned institution or commercial zoning, what would that setback be in 
that case.  Chairman Reynolds believed that the setback was 50-ft.  Mr. Wayne said the 
underline zoning is (R-2) the current use is the church, technically it is residential zoning 
practically speaking it is functioning as a commercial business or an institutional business he 
thought a 50-ft. requirement should be considered.  

Mr. Wayne said they would certainly like to maximize it, the challenge they have is they are 
pushing from each end to try to fit all the pieces in with the necessary setbacks, and meeting all 
the ordinances that is a challenge every developer faces.  These minor tweaks that they can 
make, he thought, could improve the overall orientation, and allow them to come closer to the 
setbacks.  One specifically that he asked for feedback on is the extra 5 feet on the residential 
being 30 feet as opposed to 35 feet.  That area behind those residences is intended to remain 
as natural and undisturbed as possible.  Their intent was to provide a 30-ft. setback there, and 
their hope is that that is sufficient.  Trustee Urbanowski asked if there was a deck or patio back 
there.  Mr. Wayne said for the first-floor units the 200-ft. outdoor patios would be between the 
buildings.
 
Chairman Reynolds said it is not that he is not open to decreasing the setback it is what other 
measures are in place to mitigate that.  They are lacking some landscaping here to just say they 
have just spoken to propose buffers between evergreens staggering between uses on the 
parcel.  They are kind of saying it is going to be maintained or proposed but thought that was 
something that would help them come to those conclusions.  At least to say that it is going to be 
a solid buffer or whatever it might have been.

Chairman Reynolds said just proceeding this evening without the formal review of the traffic 
study, in favor or not.  It would have to be their next meeting, or it seems like it could be ready 
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by their next packet.  He asked Engineer Landis if that was possible.  Engineer Landis replied 
yes.  Mr. Wayne said it will be ready and reviewed and he doesn’t want to convey that he is 
diminishing the importance of it.  It is going to say that the existing conditions warrant a traffic 
signal.  It is going to analyze the warrant signals for that and describe how each of those is met.  
It is then going to look at background conditions that add to population growth for the next two 
years.  Then it is going to look at the future conditions with their development built and will 
compare the signalization and the unsignalized.  What it shows is that even with their project 
built and the addition of signalization the then traffic conditions will then be better than they are 
today without the site built.  He would love to guarantee a light, but they don’t know that yet.  He 
thought in the Planning Commissions’ eyes to consider how to manage that situation given that 
it is not this entity that controls that.  Chairman Reynolds stated that he understood.  He thought 
what was important to them was the traffic reviews and their process.  It isn’t so much about that 
that might change it is just the opportunity for their professional review of that.  He understood 
and knew how to read a traffic study but at the same time, they have a process and a duty on 
these projects and this process.  He stated that he wouldn’t mark this plan substantially 
complete without that together.  He didn’t want to delay the process but at the same time, it is a 
pivotal piece to a (PUD).

Trustee Urbanowski agreed with Chairman Reynolds.  She stated that the need to look at traffic.  
She agrees that they should not make any decision on it until they have all of the pieces of the 
puzzle.  She asked what the hours of operation were for the car club and the restaurant.  She 
asked what the capacity was for the restaurant, and how many patrons were they expecting.  
What is the average for a Biggby drive-through?  Ms. Amy Harris replied that the restaurant 
seats about 100 people on the main floor, the patio seats about 30, and the mezzanine will 
potentially seat around 30.  The hours of operation during the week for the restaurant would 
potentially be open 4 p.m. to 10 p.m. on Fridays 4 p.m. to 11 p.m. and Saturdays and Sundays 
they would be open for brunch.  So probably 9 a.m. to 11 p.m. on Saturdays, and Sundays 
would probably be 9 a.m. to 3 p.m. or 4 p.m.  Biggby, would be open from 6 a.m. till 8 p.m. most 
days of the week, maybe on Saturdays and Sundays a little bit earlier.  Biggby would probably 
have a max of 20 seats in there.  She added because of the road that is being developed there 
will not be that backup of traffic that they see on Lapeer Rd.

Dr. John Canine 1247 Lake Shore Blvd. said the current car club they have had three inside 
parties in seven years at the current location.  The hours of operation are fully secured with 
cameras, and they give the car owners keys to the building, and security codes and they can 
come and go 24/7.   He heard one of the comments about loud cars, they leave that to Joe 
Zimmer down at Culver’s he can handle the car shows and he does a nice job with it, but they 
will not be having car shows like that.  Chairman Reynold replied so a private-based use.  
Trustee Urbanowski said she wanted to get a general idea of when the traffic was going to be 
coming and going.

Moved by Trustee Urbanowski, seconded by Commissioner Walker, that the Planning 
Commission postpones action on PC-22-39, Planned Unit Development Concept and Eligibility 
plan, located at 3030 S. Lapeer Rd. (Sidwell #09-26-101-021) for plans date stamped received 
October 20, 2022, for the following reasons:  they still have an outstanding report on the traffic 
study that they need to look at and digest; and T-turnaround for the Fire Departments’ approval. 

Discussion on the motion:

Secretary St. Henry asked when the applicant comes back before them after they have a 
chance to look at the traffic study, they will have an opportunity to make some changes 
to their concept plan.  Chairman Reynolds replied that they are not encouraging 
necessarily another submittal it would be the review of what was submitted.  If there are 
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going to be additional conditions or items that they bring forth for them to consider in 
addition to the submitted plans that would be the current thought.  There wouldn’t be 
time to recur and get resubmitted with time.  Secretary St. Henry said that their plan is to 
come back quickly.  Chairman Reynolds replied correct, with this plan with their reviews 
complete.  If there were to be additional items that maybe meet or are discussion points, 
they could present that and they could say as presented.  Secretary St. Henry said that 
was what he was getting at if they want to address any of these outstanding concerns no 
matter what it is if they think they can tweak the plan accordingly.

Mr. Wayne said he agreed with Chairman Reynolds that they would like to be back in 
two weeks, he will check with Tammy and Lynn just to see if they can be on that 
meeting.  They would like to be back as soon as possible absent of another submission.  
If they are unable to be at the next meeting, then perhaps they would just resubmit and 
be on in two meetings from now with an updated plan and traffic study.  Their preference 
is to come back as soon as they can.

Chairman Reynolds said if there are some thoughts and at least some of those items 
that they can clarify some additional information or as submitted he thought that would 
be helpful and that potentially mitigates some of the conditions that might be brought 
forth.   

Mrs. Amy Harris said regarding the hours of the restaurant they will be closed on 
Mondays and Tuesdays; it will only be Wednesdays – Fridays they will open starting at 4 
p.m.

Planning & Zoning Specialist Harrison asked if the Planning Commission would like to 
see revised plans back or not or if it is just the traffic study.  Chairman Reynolds replied 
that they are seeking the postponement for the ability for the traffic study to come forth. 
They weren’t asking for submitted plans, they were just asking if there were clarifications 
during a future presentation to address some of their concerns, they are appropriate with 
that, but they weren’t trying to get into a whole revised plan at this point.

 
Roll call vote was as follows:  Brackon, yes; St. Henry, yes; Urbanowski, yes; Gingell, 
yes; Walker, yes; Reynolds, yes.  Motion carried 6-0. (Gross absent)

D. 2023 Planning Commission Meeting Dates
Chairman Reynolds said as always, they meet on the first and third Wednesday of each 
month beginning on January 4th and ending on December 20th.  They want any dates 
potentially considered for review; they could talk about amending those if not they can 
adopt as presented.

Moved by Commissioner Gingell, seconded by Trustee Urbanowski, that the Planning 
Commission approve the 2023 PC Meeting Dates Resolution as presented and forward 
it to the Board of Trustees for adoption.

Roll call vote was as follows:  Gingell, yes; Brackon, yes; St. Henry, yes; Urbanowski, 
yes; Walker, yes; Reynolds, yes.  Motion carried 6-0. (Gross absent)
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8.  UNFINISHED BUSINESS
None.

9.  PUBLIC COMMENTS
None.

10.  COMMUNICATIONS
None.

11.  PLANNERS REPORTS
A. The Future of Transportation – Electric Vehicles Part 2

Planner Pietsch said the last report was also regarding transportation and so this is just a 
continuation of that, to talk about the importance of the evolution of electronic vehicles and how 
they are being implemented throughout the country and world.  There were some points about 
getting incentives for those.  One of the main points of the report is talking about implementing 
those into the Capital Improvement Project (CIP) which just helps to encourage the community 
that the commission and community leadership is interested in at least keeping on the radar of 
the community to implement electronic vehicles and electronic vehicle infrastructure and to 
explore by the of (CIP).

Planner Pietsch introduced Planner Jill Bahn with Giffels Webster.

Planner Bahn stated that she was a partner in charge of the Planner Group at Giffels Webster. 
Planner Arroyo is still working with their team, but he will not be attending any more night 
meetings.  Their team is shifting and adjusting to meet that little bit of workload for them.  Her 
background she has over 25 years of planning experience and she has been a planning 
consultant for 14 years.  Working with a variety of communities of different shapes and sizes, 
from small towns to townships.  She has been sort of in the background hearing a lot of what 
has been going on in Orion and it is very exciting.  She loves bringing her dog out to the dog 
park here, so she does come out quite a bit for that.  She thought that was a fantastic amenity 
for the whole area.

12.  COMMITTEE REPORTS
None.

13.  PUBLIC HEARINGS
None.

14.  CHAIRMAN’S COMMENTS
Chairman Reynolds welcomed Planner Jill Bahn to the team.

15.  COMMISSIONERS’ COMMENTS

Commissioner Gingell welcomed Planner Bahn.
Commissioner Walker welcomed Planner Bahn.  He added that the library silent auction holiday 
auction basket ends this Saturday.  If you haven’t been there to put a bid on 58 baskets all 
profits, go to support the library.  Tomorrow is the Orion Art Center holiday market running from 
6 p.m. to 9 p.m., and they are all welcome to stop by there for holiday gifts.

Secretary St. Henry said welcome to Planner Bahn.
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Trustee Urbanowski thanked Planner Arroyo, for the two years she had been there he has been 
a pleasure to work with.  She welcomed Planner Bahn.

16.  ADJOURNMENT
Moved by Trustee Urbanowski, seconded by Commissioner Gingell, to adjourn the meeting at 
9:25 p.m.  Motion carried.

Respectfully submitted,

 

Debra Walton  
PC/ZBA Recording Secretary ___________________________________
Charter Township of Orion Planning Commission Approval Date
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 CHARTER TOWNSHIP OF ORION PLANNING COMMISSION MINUTES
PC-22-39, HUDSON SQUARE PLANNED UNIT DEVELOPMENT (PUD) CONCEPT PLAN

JOINT PUBLIC HEARING – WEDNESDAY, NOVEMBER 16, 2022

The Charter Township of Orion Planning Commission held a Public Hearing on Wednesday, November 16, 2022, at 
7:05 p.m. at the Orion Township Municipal Complex Board Room 2323 Joslyn Road, Lake Orion, MI  48360.

PLANNING COMMISSION MEMBERS PRESENT:
Scott Reynolds, Chairman Don Walker, PC Rep to ZBA
Derek Brackon, Commissioner Joe St. Henry, Secretary
Kim Urbanowski, BOT Rep to PC Jessica Gingell, Commissioner
          
PLANNING COMMISSION MEMBERS ABSENT:
Don Gross, Vice Chairman

CONSULTANTS PRESENT:
Jill Bahm, (Township Planner) of Giffels Webster
Eric Pietsch, (Township Planner) of Giffels Webster
Mark Landis (Township Engineer) of Orchard, Hiltz, and McCliment, Inc.
Lynn Harrison, Planning & Zoning Specialist

OTHERS PRESENT:  
Amy Harris Scott Harris Matt Malenich
Ray Harris Greg Moran Amy Keyzer
Sherley Moran Emily Glassford David Steuer
John Slocombe Elizabeth Glassford Lorita Woznick
Diane Glassford Sydnee Keucken Mary Mansfield
Ari Geczi Jen Geczi Terry Clissold
Fred Glassford Elizabeth Fenwick Sharon McQueen
Susan Johnston Marcie Ramsey John Whitley
Alicia Lawson Matt Lawson Melissa Canelis
Giselle Graham James Graham Tracy Deuman
Kelly Mihelich Ryan Soldan Al Hassnan

PC-22-39, Hudson Square Planned Unit Development (PUD) Concept Plan, located at 3030 S. Lapeer 
Rd. (Sidwell #09-26-101-021).

Chairman Reynolds asked the petitioner to make a presentation.  

Mr. Michael Wayne with Detroit Riverside Capital located at 3250 Auburn Rd., Auburn Hills, MI presented.

Mr. Wayne stated that they were there to share with them a proposal that cultivates the vision of the Orion 
Township Master Plan and practices responsible development on a currently underutilized parcel.

Mr. Wayne said that this project is not The Woodlands.  This proposal has nothing to do with The 
Woodlands and it is a completely separate project.  He added that the adjoining 20 acres that were 
previously part of The Woodlands proposal is not a part of this proposal, and they have no intention to 
combine this with the adjacent parcels.

Mr. Wayne stated that the history of this site is interesting because following The Woodlands proposal Dr. 
Canine was left with a choice of what to do with his land.  He met with various members of the Township 
and through those meetings created some ideas, and the output of those ideas is what they have here 
tonight.

Mr. Wayne said the existing subject parcel is 7.07 acres.  It is located on the northwest corner of Lapeer 
and Waldon, and the address is 3030 S. Lapeer Rd.  The current zoning of the parcel is split between 
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General Business (GB), and (R-2) single-family.  They are bordered to the south by (OP-1) to the east by 
(RM-1) and to the north, by (R-2) although the current land use is institutional a church being built there 
and then north of that is (RM-1), to the west is (R-2) residential.  

Mr. Wayne said that as of today there is a project that is currently approved on this site.  This project 
features 26,000 total square feet of office space as well as a 4,000 square foot free-standing restaurant.  
He added that the majority of the office space was being built on spec to complement the car club.  But, in 
a post-pandemic environment, the demand for office space has completely fallen off a cliff.  As an 
example, in Oakland County there are 54 million square feet of office space in total, currently, 24% of that 
office space is vacant.  That leaves 12 million square feet of office space in Oakland County currently 
vacant.  Not a good time to build spec office space.

Mr. Wayne stated that there was another challenge facing this site and that was the adjacent three acres 
that by building the subject parcel really limited the future development potential of the property to the 
west.  When faced with the economic challenges of office space, as well as the underutilized land, Dr. 
Canine knew that he had to rethink his approach to this site.  So, they collaborated with Dr. Canine and 
created Hudson Square.  They feel that Hudson Square is a tremendous project that meets the relevant 
needs of the community today as compared to what is currently approved.

Mr. Wayne said that Hudson Square site plan has four main components.  On the southeast is the 
restaurant which is also attached to the car club.  The northeast is the drive-through Biggby Coffee and to 
the west is the for-lease residential.  Now, of all of these uses, they need a total of 128 parking spaces of 
which they provide 130, so parking is not an issue.  

Mr. Wayne stated that every (PUD) must bring along with it public benefits, and Hudson Square has 
numerous.  Many of those were mentioned by the Giffels Webster review, which they will hear about later 
tonight.  A couple of those benefits include the preservation of natural features. On the southwest portion 
of the site, they have a beautiful water feature and that was certainly key in their site design to preserve 
and not disturb that wetland area.  Furthermore, Waldon Rd. features a beautiful tree line as they are 
driving toward Lapeer and it was really important to them to preserve that tree line, in doing so they did not 
create any access from the property to Waldon Rd.  

Mr. Wayne said that Hudson Square also brings improvements in public safety through the additional 
construction of safety paths.  Of course, this is beneficial just for their site alone, but when they look at the 
macro situation there is an existing safety path that runs about 3,000-ft. north to south just south of 
Summerfield Condo community all the way up to the Home Depot.  That stretch of safety path doesn’t 
currently connect with the existing three-mile path that is to the west along Waldon Rd. in between Lapeer 
Rd. and Baldwin.  Hudson Square will provide for the connection of almost four miles worth of safety paths 
which currently are inaccessible to one another.   

Mr. Wayne stated that open space and nature preservation were important to them so open space was 
another public benefit.  They have been able to generate 40% of the site to remain as open space, and 
this is more than double what the ordinance requires.

Mr. Wayne noted that high-quality architectural design is another public benefit listed in the (PUD) 
application and it is certainly applicable to Hudson Square.  Between the commercial and residential uses 
they have identified façade materials that are not only high quality and durable, but also very aesthetically 
pleasing and that is represented in some of the elevations and renderings that they will see tonight.

Mr. Wayne said that his favorite public benefit is the public art feature which is proposed at the southeast 
corner of the site.  This is a 10-acre patio space that will be centered by public art piece.  He will 
collaborate with some of the various art institutions, perhaps the DIA to come up with a sculpture design 
and then propose that for approval to the necessary township boards.  They feel that this is a really great 14
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way to accent a popular corner and display a cornerstone piece that can be representative of Orion 
Township.

Mr. Wayne stated that accessing (PUD) compliance with the Master Plan is critical.  One of the ways to do 
that is to look at the Future Land Use designation.  This site on the west portion is high-density residential 
in the Master Plan and on the east portion is General Business (GB).  The Master Plan also calls for 
higher density residential near commercial thoroughfares, of course, that applies here.  It looks like they 
are missing middle housing types that specifically name quadplexes as one of those and that is what they 
were presenting tonight.

Mr. Wayne said it calls for the clustering of residential units around natural features and open space, he 
explained how that was achieved by this site plan.  Lastly, it mentions that commercial corridors should be 
placed along major thoroughfares, of course, they are the most major thoroughfare in the Township.  

Mr. Wayne stated that the Giffels Webster review letter notes a number of these, and they stated that the 
project was generally consistent with the Master Plan and the Future Land Use, and they agreed.

Mr. Wayne said with this project there are four key components; the first is Sweet Amy’s Eating House.  
This is a 4,000-square-foot upscale restaurant that has over 1,000 square feet of outdoor dining space.  
Then they have Biggby Coffee which is a 1,700-square-foot drive-through, quick-service restaurant.  They 
have the Orion Classic Car Club, which is 3,000 square feet and again is connected to the restaurant.  
And lastly the 24 residential for lease units.  They are going to break down each of these components.  He 
asked Amy Harris the owner of Sweet Amy’s and Biggby Coffee to come up and share a few words.

Mrs. Amy Harris 943 Watersmeet Dr., Oxford, MI presented.

Mrs. Harris said that she has lived in the area for ten years.  All four of their adult children went to Lake 
Orion High School.  They are affiliated with Lake Orion although they technically are in Oxford.  She stated 
that she owned Sweet Amy’s Eating House in Lake Orion for six years.  She said she worked in 
restaurants for seven years throughout high school and college.  She then went into advertising and 
worked 18 years at a larger advertising agency managing a multimillion-dollar automotive, casino, and 
healthcare accounts.  After those 18 years, she got burnt out in corporate America and she always had the 
desire to open a healthy restaurant.  Her family eats very healthy and clean, and her daughter has 10 plus 
anaphylactic food allergies.  No restaurants in the area can truly accommodate her allergies.  They did 
some research and found there was a need for a healthy primarily non-GMO restaurant in the area that 
does accommodate individuals with special dietary restrictions.  They decided to open an Honest to 
Goodness Breakfast & Smoothies in May of 2016.  That evolved into Sweet Amy’s Eating House during 
COVID as people were not so apt to go out for breakfast.  They had to pivot and change their primary 
focus to lunches and dinners, and still served the breakfast that they were known for.  They were an 
award-winning restaurant for six years; they won various awards, everything from best breakfast to best 
lunch in the local advertiser and as well as the Oakland Press.  They were consistently rated 4.5 and 
higher on all social media.  With heavy hearts, they had to make a decision to close their doors on January 
30, 2022, due to the everlasting effects of COVID.  They were not able to maintain a kitchen crew, they 
tried for over 6 months to no avail.  They had to make a hard decision and take a break and close at that 
location.  However, the intent was always to open in a better location.  They have been interested in 
partnering with Dr. John Canine for years.  It just recently came to the realization that they were going to 
be part of this Hudson Square plan, within the last year.  She added that two years ago she was 
diagnosed with celiac.  Between herself and her daughter’s allergies, they understand the challenges that 
the community and people with special dietary restrictions go through on a daily basis.  There is literally 
nowhere in town where she can feel comfortable dining, or her daughter, that she won’t have a severe 
allergic reaction and end up in the hospital.  Restaurants say they can accommodate but the reality is 
most can’t.  Therefore, she always felt Sweet Amy’s was her way of giving back and helping others in the 
community that goes through similar challenges. 15
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Mrs. Harris added that they did previously own Sweet Amy’s Eating House located at 1166 S. Lapeer Rd. 
in Orion Township.  It was located in the Sherman Williams Plaza just north of OSB across from Planet 
Fitness.  They developed quite a following as they were a scratch kitchen 90% non-GMO and 
accommodated special diets such as celiac, vegetarians, and vegans, and did their best to accommodate 
those with anaphylactic food allergies.  In her kitchen, they would utilize only the highest ingredients such 
as nitrate-free breakfast meats, cage-free eggs, grass-fed beef, wild-caught salmon, and as much organic 
dairy and produce as they could.  All of their sauces, pancake mixes, and salad dressings, were made 
from scratch, handmade.  Just as an example they had three varieties of their pancake mix, organic 
buttermilk, gluten-free dairy free, and a vegan mix made without eggs and dairy.  They take their allergies 
very seriously.  On that note, they had a separate gluten-free griddle, gluten-free fryer, that only touched 
potatoes, gluten-free toaster, and a gluten-free prep area to avoid contamination with gluten and other 
major allergens.  Many of their breakfast, lunch, and dinner options are naturally gluten-free since they are 
making items from scratch.  Some of their local favorites were gluten-free dairy-free carrot cake pancakes, 
gluten-free eggs over ham hash, gluten-free vegan hash, grass-fed burger slider that had an option for 
gluten-free slider bun, and 100% gluten-free fried varieties.  

Mrs. Harris noted that this new Sweet Amy’s Restaurant would follow suit with the same scratch kitchen 
model that accommodates special diets, however, this restaurant will be primarily focused on dinners with 
a brunch offering on the weekends.  In the renderings, it displays that they are proposing a 4,000-square- 
foot building with a 1,000-square-foot mezzanine above it for VIP social gathering space.  It would have a 
minimum of 1,000 square foot patio surrounded by beautiful foliage that overlooks the pond.  There would 
be lots of glass so even those dining from inside would be able to enjoy the beautiful scenery.  The overall 
look will be upscale in nature, two unique aspects of their restaurants to the area would be the fact that 
they would have a private dining room fishbowl style, so it would be open surrounded by wine on the walls.  
They are going to have soft seating in the front all the way to the middle of the restaurant where there will 
be sofas, tables, and chairs so people can come and socialize over appetizers and hors d’oeuvres.  In 
addition, they are going to have a window that showcases and displays one of those luxury classic cars 
that Dr. John Canine would have in his car club.  Truly nothing like it from an ambiance perspective along 
with food offerings in their area.  They would need to drive to southern Oakland County or Detroit to find 
something comparable.  They are excited to bring the second rendition of Sweet Amy’s to Lake Orion.  
There is a need for Sweet Amy’s number two in Lake Orion, additionally, there is a need for another coffee 
venue in Lake Orion.  They would like to bring a Biggby Coffee to the area.  There are currently no Biggby 
Coffee locations in Lake Orion.  The closest Biggby Cafes are in Metamora, which is 16.3 miles away, 27 
minutes north, and in Auburn Hills 4.5 miles away, 9 minutes southwest.  Additionally, there is no coffee 
venue with a drive-through once you pass Tim Hortons on Lapeer Rd.  Tim Hortons is 2.6 miles away.  
The closest non-drive-through coffee shop is Lava Mountain which is 1.7 miles away.  Their new big café 
will fill the void of a somewhat coffee dessert area for morning commuters.  Especially for those moms 
with young children or those in a hurry looking for a quick convenient drive-through venue.  For those who 
drive Lapeer Rd. every day you can’t help but notice the backed-up traffic at Starbucks and Tim Hortons 
where the traffic wraps around the road.  This would help alleviate that backup by providing another coffee 
venue.  For those looking for a place for a business meeting, or to work remotely, there will be a café 
available for them.  Biggby offers a wide array of unique coffee drinks and hot and cold beverages such as 
Biggby Blast energy drinks.  Biggby also serves items such as bragel sandwiches and baked goods.  
Because of her personal issue with celiac, she is passionate about adding a gluten-free component to 
Biggby’s model.   They are currently working with a local baker that can potentially produce mass 
quantities to see if they can make this happen.  Biggby is a Michigan-based company.  The first Biggby 
Café originated in Lansing, MI in 1955, and its headquarters is based there to this day.  The rendering is of 
an existing Biggby Café that resides in Allegan County, and theirs will look very similar to that.  For all of 
these reasons and more, they feel the addition of this Biggby Café with a drive-through will be a positive 
addition to the community.

Mr. Wayne said that the third component is the Orion Classic Car Club.  This was a concept that was 
approved by this Commission previously.  What is most critical about it is that it is really a one-of-a-kind 
destination, it is about more than storing cars, this is really a community in that these gentlemen and 
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ladies share a love for cars over and use it to create that community and socialize.  Nothing like this in the 
Township currently and certainly creates a unique asset.  

Mr. Wayne stated that for the fourth component they are presenting Hudson Valley which is six individual 
buildings with four homes in each.  These are two-story structures, and the maximum height measured to 
the midpoint of the roofline is about 27-ft. They know that height is critical and that was a key element to 
this design.  Each building has two, two-bedroom units on the first floor, over 1,100 square feet of living 
space plus a 420 square foot garage area, and a 200 square foot outdoor patio.  A short trip up the steps 
and they will arrive at the three-bedroom units located on the second floor.  Those enjoy 1,600 square feet 
of living space plus a 420 square foot garage, and over a 400 square foot rooftop patio.  The variation 
between the two and three bedrooms allows them to attract a wide range of demographics in terms of the 
renter base.  They really envision two primary demographics with these homes.  First, it would be young 
families, a married couple with a dog and a kid on the way might be in between housing options, maybe 
not quite ready to buy a home.  This serves as a perfect way to keep those people in the community and 
give them a housing type that is conducive to their needs.  The second would be the late baby boomer 
generation so perhaps empty nesters free of kids looking for a hassle-free, maintenance-free, living 
environment.  This serves perfectly for those demographics.  Keep in mind that these residential dwellings 
are very high-end.  The rental rates on these drawings will be comparable to the monthly mortgage 
payments of many homes in the surrounding areas.  This demonstrates that the demographic will blend 
nicely with the existing landscape.  Another feature of the Hudson Valley design is that all garages are 
side entry.  This means that from the front façade view as they walk down the street no garages are 
visible, which gives it a quant neighborhood feel.  One other item of note would be that half of the homes 
are handicap accessible.

Mr. Wayne said when they compared this product type to others in the area and they found a very similar 
example and that would be in the Summerfield Condo community.  This property is just to the north of the 
proposed site, and these are two-story condos that were built in the early 2000s.  The similarities are 
strong between the two structures both from a height perspective as well as a general overall architecture 
mass and scale.  They blend nicely with the existing landscape in the area, they do not immediately abut 
the Summerfield Condo community so it is an example of a similar product type in the surrounding area 
but there is no visual connection between the properties.

Mr. Wayne stated that there is a tremendous need for residential housing options in the community and 
the existing ones are at their capacity.  In order for the Township to continue to grow responsibly it must 
add housing options of this type to support this need.  Since 2000 they have only seen 353 for-lease 
residential dwellings built in the Township.  Despite the 15% population growth over that same period, so 
clearly a big need in the community today.  Mr. Wayne said when apartments are built in Orion Township, 
they lease out immediately.  

Mr. Wayne said regarding density and public resources.  From a commercial density perspective, their 
proposal is 21,000 square feet less of total commercial space as compared to the already approved site 
plan.  They reduced that density by 71% in this proposal.  From a residential perspective, the Future Land 
Use on the parcel is high-density residential, which means 3-5 dwelling units per acre, they are proposing 
6.  This meets the intent of the Future Land Use of high-density residential.  One extra unit per acre on a 
4-acre site they are only asking for a total of 4 additional units compared to the underlining future land use 
permitted density.  If they take that a step further and assume that there are two people per one of those 
dwelling units that is a total of 8 additional heartbeats for public resources like police, fire, and EMS 
demand.  The (RM-1) density category of 6 units per acre is what they are proposing.  This exact zoning 
designation exists to the east, north, and also partially to the south.  He thought they were in good 
company as far as the (RM-1) category is concerned.

Mr. Wayne stated in terms of Stormwater Management one of the most critical aspects of every 
development is to effectively manage that stormwater and ensure that it has no negative effects on 
surrounding properties.  They will show this through an underground series of catch basins with 
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underground storage on site.  He added that they are going to work with OHM to ensure that their design 
meets the ordinance.  This is the same ordinance that of course is designed to prevent this exact issue 
from happening.  So, trusting with collaboration with OHM they will develop a design that has been 
thoroughly reviewed and confirmed that it meets the standards of the ordinance. 

Mr. Wayne said that OHM acknowledges in their review letter that the stormwater on this site flows to the 
southeast.  The southeast corner of the Hudson’s proposal is at the corner of Waldon and Lapeer Roads.  
There are no properties to the east for any of their stormwater to flow onto.  On the contrary, all of the 
properties surrounding them are flowing toward their property.  This really eliminates the potential of their 
site depositing any stormwater or disturbing any surrounding property as a result.  

Mr. Wayne stated that as it relates to site circulation and traffic this was a key component of their site 
design.  They did not provide access through Waldon Rd.  This was deliberate for two reasons, the first 
was to preserve the tree line, and the second was to not deposit any new traffic volume onto Waldon Rd. 
roadway.  They understood that there are some existing concerns over traffic at this intersection and they 
believe that Hudson Square could potentially be the impetus to solve this problem through collaborating 
with MDOT.  They have submitted a traffic study to the Township. It is currently in review, and they also 
submitted the study to MDOT.  They look forward to working with MDOT to develop whatever mitigation 
requirements MDOT deems necessary, they are willing to provide.  They look forward to that process to 
ensure that they are mitigating traffic congestion to the fullest extent.  

Mr. Wayne said that nature preservation was a really critical piece of their design.  The large part of the 
natural water feature but also the buffering surrounding the site gets them to the 40% open space.  Of that 
total ruffly 30% will be completely preserved in its natural habitat.  

Mr. Wayne said lastly, they are bringing walking trails to the natural features so existing they are 
completely inaccessible.  Through the construction of both the safety paths as well as their interior site 
circulation these natural features will be able to be enjoyed by residents, customers and businesses in the 
community alike.  

Mr. Wayne stated that they are at a public hearing, so they wanted to share some feedback that they got 
from the virtual town square, Facebook.  Their proposal was posted on the Orion Township Facebook 
group as well as a couple of various other groups within the community.  The results were overwhelmingly 
positive.  Almost 500 total likes between the posts, and over 250 total comments, and when they 
compared the positive comments to the negative comments, they saw about 96% positivity for the project.  
Clearly, hundreds of their community members have spoken and 96% of them were supportive of this 
project.

Chairman Reynolds asked if there were any public comments.  He asked them to limit themselves to 3 
minutes.  He added that they were taking notes so if something was mentioned previously, they will have 
that in their notes when they further deliberate on the project.

Ms. Tracy Deuman 270 Waldon Rd.  She is the west property adjacent to the proposed property.  She 
really appreciated Mr. Wayne’s how he addressed a lot of their concerns.  The three main points that she 
heard were that there was no intent to combine the adjacent parcel behind her property, so she was very 
impressed by that and hoped that stood true.  The next one is that there is no access off of Waldon Rd.  
Currently, there is an unofficial driveway on Waldon Rd. already and there is a mailbox there.  She asked 
if that would be blocked.  She appreciated the preservation of the tree line on Waldon Rd.  Her personal 
concern for her property was she hoped they could keep the tree line and the berm that is on the west side 
of the property, so adjacent to her property.  I would provide light pollution coverage, so it would block the 
light and privacy from the apartments.  Also, there is a big fence there that was put up intentionally and 
she wanted to make sure that they keep that fence.  She has a half-acre pond, and it could be a liability 
problem with her with an apartment next to her.  She was worried about the traffic, and the water runoff.  18
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Al Hassinger 1600 S. Baldwin Rd., Brandon Twp., is a property owner in Lake Orion Village.  He wanted to 
say that getting to know Amy and Scott and really admiring their entrepreneurial spirit, wanting to pick up 
again where they had to leave off through no fault of their own and bring a fantastic business to Lake 
Orion.  He thought it would be a tremendous addition and a great gateway into and out of the town.

Matt Malenich 4014 Sunfish Dr., Lapeer, was there to speak on behalf of Scott and Amy Harris.  First, he 
would like to say that he wholeheartedly supports the business ventures that Scott and Amy are taking.  
His wife and he are regular patrons of the Lake Orion community and would love to see an upscale 
restaurant added to their dining community.  As a patron of Scott and Amy’s previous restaurant, he can 
speak from experience about the quality of food and service that was provided.  Everything was created 
with the highest standards in terms of the foods that were used, the presentation of the food, the taste of 
the food, which for him is the most important, and the service in which it was provided.  He truly believed 
that adding an upscale restaurant to their community run by Scott and Amy would be beneficial to all and 
would run successfully.  He also believed that adding another coffee venue to the Lake Orion community 
would be beneficial as well.  He knew that there are plenty of places to get coffee in Lake Orion, but to his 
knowledge, there are only two venues with drive-through services.  He believed that adding another coffee 
place with a drive-through would benefit the members of their community and those who travel through 
their city every day simply due to convenience.  He has known Scott his entire life and his wife for many 
years.  In terms of Scott, he didn’t think there was anyone who could talk about his character better than 
him, except for his parents or his wife.  Scott is the most dedicated hard-working person that he knows.  It 
doesn’t matter if it is in his professional or his personal life, if there is something that needs to be done 
there is nothing that would stop Scott from doing it.  He also saw the driving dedication that Scott and Amy 
put into their previous business venture.  The amount of sacrifice and time they put into their restaurant 
shows they are willing to do whatever it takes to be successful in their ventures.  There is no doubt in his 
mind that approving these two venues would be beneficial to the Lake Orion community.

Mr. John Slocombe 3066 Waldon Meadows Dr. said that a personal friend got killed on Lapeer Rd. last 
year and he lost a very dear friend from England, it is a very dangerous road.  He has nothing against the 
project, he hopes it works.  He hoped the city would do something about the traffic situation because more 
traffic would mean it is harder to get off Waldon.   He goes out onto Waldon Rd. sometimes and some 
people are frozen in terror, they just sit there.  There are 14-18 people trying to get out.  He knew it had 
nothing to do with the development, but they already have a dangerous situation, he has lost a personal 
friend and he will never be the same after it.  He hoped in partnership with these people that they put a 
traffic light in.  He would like to know what the details were and that they can make it all work and make it 
less dangerous for people.

Ms. Elizabeth Glassford 389 Hunters Rill, Oxford, MI, said she has been in the food industry for 10 years 
and an operating partner for 6 years.  What she has noticed is it is impossible to fully accommodate 
severe allergies.  The model she has can suffice multiple allergies, and felt it would really create a positive 
buzz for the community because it is something that not everybody offers.  She also does drive down 
Lapeer Rd. southbound toward 75.  The few coffee places that do have drive-throughs are very busy in 
the morning and she felt that adding the Biggby would be great, a great spot, a great location, and 
definitely the customers to pull from.  She moved out to Lake Orion a couple of years ago.  When she was 
looking, she was looking for 2-3 bedrooms with 2 baths, with amenities such as a washer and dryer, and it 
was very difficult to find availability in the area.  It actually took her over six months, and she had to pay 
double rent for 4 of those months just to ensure that she had a place locked in.  She felt that adding those 
residential properties to the community would definitely be a positive for the community as well.  As far as 
ownership, great customer service, and having owners that live in the community are very positive when it 
comes to retention, profitability, and just maintenance, maintaining the area as well.

Ms. Emily Glassford 24 Leslie Lane, Waterford, MI, said she has a lot of family in the Lake Orion/Oxford 
area, so she is frequently out here.  She was a patron often at Sweet Amy’s restaurant and since they 
have had a shutdown it has been hard.  A lot of her family does have very severe food allergies.  It is hard 
going to restaurants and feeling safe enough to have them eat there without wondering if they are going to 
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end up in the hospital because of an anaphylactic issue.  She is extremely happy to hear that Amy and 
Scott Harris are trying to make another location, their family has really missed it.

Ms. Linda Martin-Seng 6625 Shelley Dr., Clarkston, MI, said both she and her husband both have food 
allergies, especially her husband, his are pretty severe.  They have been patrons of Sweet Amy’s for many 
years, and they really trust the owners to take the care that is necessary to make food that is safe for them 
to eat, and her husband won’t be sick for a week after eating there.  Their food is delicious and well-
presented and the owners and the people that work there are all wonderful.  They have really missed it 
since they have been gone.  Also, as for Biggby Coffee, she is not a Starbucks fan she likes Biggby way 
better and there is always a line at the Starbucks on Lapeer Rd.  You can’t get in it backs up onto Lapeer 
Rd.   She thought another coffee shop with a drive-through would be a real benefit to the area.  They also 
bring lots of family members to their facility. They celebrated their Mother’s Day there one year.  They then 
go into Lake Orion and do shopping, so they bring business to the area as well.  She did know a lot of 
other people, her friend from Rochester loves their restaurant.  Her friend from Royal Oak drives up here 
and eats at their restaurant.  She thought it would be a benefit to the community overall.  She loves them 
as people and also their food.

Ms. Kelly Mihelich 275 Waldon Rd. said over the last few months their neighborhood has been here quite 
often because of the proposed Woodlands development.  Once again, she wanted to reiterate that her 
neighborhood on Waldon Rd. does not come out and fight against development.  She lives right next door 
to the Orion Kennel Club and the new Vet Clinic; they are wonderful neighbors.  She has the driving range 
directly behind her, they are also wonderful neighbors.  She knows that Sweet Amy’s restaurant obviously 
everybody loves, its wonderful food, and there is a need for it in their Township.  Biggby Coffee is 
wonderful.  Her only concern is the apartments and where they are going to be located.  She was 
concerned that even though they have a dense tree line on Waldon Rd. she was concerned that they are 
going to see a lot of rooftops and a lot of light pollution, flood lights, that type of thing.  They did have to go 
to the Kennel Club and the Vet and ask them to please tone down their night security cameras because 
their house was lit up at night, and they had to put extra shades up, it was not good.  They cooperated and 
it is wonderful.  So far, she was impressed with what she has seen, she doesn’t have any objections, her 
only concern is the traffic because it is already terrible for them to get out of Waldon Rd.  She hoped that 
they could get a traffic light, the noise pollution, and she is worried about the ponds.  The owner of that 
property used to have a running windmill that he used to keep his pond full.  That has not been in 
operation since he passed away a number of years ago.  His pond is way down, and Tracy’s Pond at 270 
Waldon is way down.  She was concerned that the ponds were going to get dried up.  Are they going to 
bring the windmill, which was beautiful, or are they going to put that back into operation to help the ponds 
and keep everything healthy?  Other than that, she really can’t see anything to object to at this point.  She 
asked if anyone addressed getting a liquor license for the restaurant.  She might have a concern about 
that, other than that she was impressed with what she saw.

Ms. Elizabeth Fenwick 1133 Devon St. stated she thought that his project would be a great asset to the 
community.  She enjoyed hearing more about it, but she was excited about it already.  Seeing it broken 
down was a lot more exciting.  Ever since Sweet Amy’s closed, she hasn’t been able to find a restaurant 
that can meet her dietary needs.  She works in Rochester and has sent a lot of the Rochester community 
here too and they are eagerly awaiting their reopening also for the same reason, you can really find a 
place like that.  She felt for them as people and their businesses were a great asset to the community 
when they were in business and is eager to see them reopen.

Ms. Melisa Canelis,  986 Maloney Ave., Oxford, MI, said she was a resident and a business owner in 
northern Lake Orion (Oxford).  She wanted to be here in support of Amy and Scott Harris today.  They did 
buy a home this last year, having a boy and a girl there was nowhere they could live without a three-
bedroom.  Fortunately, they found a house they could buy but there were not a lot of options when it came 
to apartments with three bedrooms, so she really liked and appreciated that.  Anybody that drives south on 
M24 does see a backup, and as an insurance agent she is terrified that her insurers are going to get rear-
ended or rear-end someone else on a daily basis, hopefully, that would cause a little less panic attack.  
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She liked the idea in general of having the drive-through with the convenience and everything else.  She 
did like the idea of a stoplight because she used to live at Joslyn and Silverbell and anytime, they took that 
way down it was terrible.  Outside of the consumers’ side, she was there as personal support for Scott and 
Amy.  Her husband was a chef at their restaurant for multiple years.  Not only was he a chef at their 
restaurant but they also became close friends with them.  On top of that anything that they did, they took 
more care than many other business owners she had ever seen.  They were much more thorough than 
many other business owners, herself included and she is a crazy analytical person.  They were genuine 
anytime from the pandemic to struggles with seating, or anything to do with the restaurant, loss of 
business, closing down, reopening, and shutting down officially, every step along the way they 
communicated with the staff, they were incredibly professional and organized.  Genuinely as humans they 
are amazing people, and she would love to see them own another restaurant in the area and more.

Ms. Jen Gaczi 776 Fairledge, Lake Orion said the coffee shop would be amazing.  She lives off of Heights 
Rd., so they get stuck by all the traffic-stopping for Starbucks and blocking all the traffic.  That would be a 
phenomenal idea to have another option.  As for Sweet Amy’s, her family of seven has multiple food 
allergies and it has been missed greatly.  She really appreciated it when they went into the restaurant, it 
wasn’t just a restaurant it was like a family, they were very kind and considerate, they knew them.  
Whether you had not been in for a while or you were there all the time, they knew them.  They recognized 
them tonight and she hasn’t seen them in probably 9 months.  She really would appreciate this being 
approved.

Ms. Susan Johnson 348 Four Seasons Dr., which is the condo development north of the church.  It 
doesn’t sound like it, but she was wondering if there were plans for outdoor car shows like Culvers with 
music and people showing off their vehicles.  She didn’t want to listen to 50’s music which she would hear 
if there were something like that planned in the works once a week, or even once a month might be too 
much.  The other concern she had was the traffic.  For them to go north on 24 and to have to use the 
turnaround, people are afraid to go they sit there forever, or other people go when they shouldn’t, it is 
dangerous already, and this is going to add a lot to it.  She was also wondering about air quality there will 
be a lot of idling vehicles maybe only morning and night but in that line for the coffee shop where is all that 
exhaust, is it going to concentrate in her backyard, she is on the south side of her condo development.  
Having a coffee shop with high-calorie sweet drinks within walking distance is going to be dangerous for 
her.

Mr. John Whitley 6581 Eastlawn Ave., Clarkston, MI, is a former resident of Lake Orion.  He has known 
Scott for 25 years and Amy for about 10 years.  He is a small business owner as well in the area, they are 
very fortunate to have small business owners like Scott and Amy, very high-integrity people.  His wife and 
he are both vegans, so they appreciate the ability to have vegan alternative and was a big fan of Biggby 
as well.

Ms. Mary Ann Ryan, 301 Waldon Rd., lives across the street from this development.  The parcel of 
property that sits on the corner of M24 and Waldon Rd. was previously owned by Tim Jones.  People 
might remember the flower shop that existed there, but she was a guest that was frequently invited to the 
rest of the property.  Tim had done landscaping, but that doesn’t adequately describe what he really did, 
he was an artist.  Flower trees and bushes planted on this piece of heaven are beyond description.  The 
number of annuals, biannuals, and perennials that bloomed throughout the year was stunning.  He would 
sit on his patio which overlooked the pond and bask in the peace and tranquility of the place.  She can’t 
think of a better use for this property than a restaurant with a patio overlooking that pond.  She was sure 
that the vegetation that he planted remained to some degree.  She believed that the citizens of Orion 
Township deserve to experience the solemn beauty of the place.  It would honor Tim if others could enjoy 
the environment he sought to create.  She and the neighborhood have been expecting the antique car 
club to appear for a very long time now, they have no idea why it hasn’t.  As for the apartment density, she 
leaves that to the Zoning Board to sort out.  

21



PC-22-39, Hudson Square PUD Concept Plan, November 16, 2022, Joint Public Hearing
`

10

Mr. Ryan Soldan 4124 Calumet Dr., Oakland Twp., was there to support Scott Harris and his wife Amy.  
He has known Scott for over 15 years echoing some of the people that have spoken before him.  Scott is a 
very passionate individual and anything he commits to is in it 110%.  What he has seen and heard tonight 
about their plans and their development is very impressive.  He is a big dog owner so his route is right 
there on Waldon and a Biggby would be awesome because he would go there and get his coffee and then 
take his dogs and life would be good.

Ms. Shirley Moran said that Scott Harris was her son, and Amy was her daughter-in-law.  They live at 
9257 Monica Dr., Davison, MI.  They frequent their restaurant at least two times a month.  They have to 
drive 40 minutes to get there but they appreciate the quality of the food.  She is also a Naturopathic Doctor 
so the types of food that her family eats are very important to her.  She appreciates going to a restaurant 
and she knows that the quality of the food is there, and it is what they say it is.  It always tastes very good 
no matter what they eat.  She thought that the addition of this restaurant would be a great addition to Lake 
Orion and for health reasons too.

Ms. Marcie Ramsey 335 Waldon Rd. said it was her understanding that the restaurant, the car club, and a 
coffee shop were already approved so it was just the four-family housing that was what this meeting was 
really about.  She would really love to have the restaurant, the car club, and all of it approved as long as 
they can somehow get that traffic light in at Waldon and Lapeer because it is a traffic nightmare, pretty 
constant to get off Waldon onto Lapeer Rd.  If there are accidents somewhere in the area, they take off 
and come back down Waldon Rd. and sometimes it is a mile backup.  That is her only concern.  She was 
concerned about the wildlife, but it sounded like that is kind of being addressed so she appreciated it.

Mr. Scott Harris 947 Watersmeet Dr., Oxford, MI stated that the thought that came to his mind was the 
conversation he had with his wife in late summer or early fall of 2015.  He got a different rendition than a 
burnout on marketing, she was actually in a company where they lost two major accounts back-to-back 
and was caught up in a riff.  They lost the Greek Town Casino account and the Blue Cross Michigan 
account.  They had been talking about this restaurant concept for some time and her desire to do 
something special.  They talked about creating this little brunch/breakfast spot where she would know 
everyone’s name like Cheers, and it was a common conversation in their house.  For those who know him, 
he was a former commercial banker turned insurance consultant, pretty conservative by nature.  When 
she asked to turn this from something that they were just talking about to something that they actually 
might do the thing he told her was you don’t start a restaurant or business because it would be cute or 
nice, you do it because there is a business need.  Her due diligence literally went from the top of Oxford 
when the Palace was still standing to where the Palace was, and they did the same thing on Baldwin Rd.  
They got the menus from every single restaurant and evaluated them, dined in many of them, and 
determined that nobody was doing what she envisioned.  Nobody was doing upscale in Lake Orion, so 
they started just two years into their marriage and blended family they said they are going to do this crazy 
restaurant thing.  For those of you who have patronized her restaurant you know the rest of the story.  It 
was a great business not because they made a lot of money because it was always a challenge for those 
who knew the location was at but because they put every ounce of everything into this restaurant in order 
to build something that helped the community.  Fast forward to today, with the absence of her restaurant 
there is still no one doing what she and her team did, the way they did it.  By this time division is even 
grander.  For the same reasons that Honest to Goodness became a reality in May of 2016, they are 
hopeful that once again this will become a reality sometime around the summer of 2024.  Just like there is 
a business case for Amy’s Restaurant there is also a business case for all of the other components of this 
development.  The car club, the Biggby, and the new luxury dwelling units, all have a need for a purpose 
that will provide value and benefit to his Lake Orion community.  Hence, he enthusiastically supports this 
project and respectfully requests the Planning Commission to also share in his excitement by providing 
conceptual approval this evening.

Chairman Reynolds asked Secretary St. Henry to read the citizens that they received into the record.  
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Secretary St. Henry said they received a total of 10 letters, 6 were in favor of the development, and 4 were 
opposed.  The residents that sent letters were Cheryl Querro, Michael Caldwell, Beverly Walton, Linda 
and Michael Seng, Amy Harris, Rilee Harris, Giselle Graham, Carlee Hass, and Jessica Williams.  For 
those that supported the development, the overall general theme was how much they enjoy Sweet Amy’s 
restaurant and recognizing the need for additional dining options in the community.  Those that were 
against it had concerns about traffic and the size/footprint of the development.  The applicant covered 
some of the statistical bullet points that came from Facebook.  Amy Harris provided a letter that reiterated 
those in terms of general feedback that resulted from the Facebook postings:  they had 494 overall like 
posts, 151 overall love posts, 8 overall wow faces, 1 sad face, 2 overall care faces emojis with hearts, 249 
positive comments, 11 negative comments, 191 positive likes to the comments, 17 positive loves to the 
comments, 3 positive care to the comments, 8 negative likes to the comments, it was shared 27 times, 
and there were 6 individuals provide negative comments.

Chairman Reynolds turned it over to the Planning Commissioners for any comments or questions they 
would like to add during the public hearing portion of this evening.  No comments.

Chairman Reynolds turned it over to the Board of Trustees.

Supervisor Barnett asked if there were any comments or questions from the Board of Trustees.

Trustee Flood said he thought people liked the restaurant.  He counted 18 folks coming to that podium and 
75% 12 out of 18 were good.  Usually, they come to these, and they hear the opposite, displeasure, not 
pleasure.  This is not their first rodeo on this parcel.  Compared to what they had before he likes to see the 
open space and all that property along Waldon Rd. preserved, especially those pine trees.  He liked the 
concept of not having an entrance on Waldon Rd.  He understood the need for a traffic light, he had lived 
out here all his life and agreed it was not going to get any better.  If they didn’t have all the development to 
the north of them keep those people from northern Orion otherwise known as Oxford coming down 
through there, they would probably have a lot more space.  The Planning Commission is going to have a 
lot of work to do; he has read all of the review letters from the Planner, OHM Engineering, and the Fire 
Marshal.  He was very confident that the men and women that represent the Planning Commission would 
do their due diligence along with our consultants and go through this diligently.  As has been previously 
stated in the past, someday somehow somewhere this property will be developed.  The property owner 
has the right on private property to come forward to this body and go with (PUD), it is part of our 
ordinance, our zoning, and our Master Plan.  Looking forward to the Planning Commission doing their due 
diligence and finding out what recommendation is to the Township Board.

Trustee Steele thanked everyone for coming. She always appreciates community involvement because 
that is what makes a good project a good project.  She thanked the developer and felt they had been very 
diligent and patient.  She asked regarding the community benefit and wanted to see if the water feature 
and the tree line features were just actually part of the green space and the water retention and not 
necessarily additional green space and water space.  The safety path connection yes connects safety 
paths, but what is the actual contribution that they are making, in addition to what is already required for 
that development?  She knew there was a gap on M24 because the land was never equaled out very well 
and so there is a big gap on M24 if that is what they were referring to.  Height of the design, she knew that 
height was an issue on the other development and didn’t know if they were in the guidelines of where it 
needed to be or if it higher than normal.  She knew that single ownership was one of the criteria and it 
seemed to her there might be two or three, she wasn’t sure how that was going to work.  Regarding 
the drive-through use with the coffee, she asked if that was a Special Use, or if it is allowed because it is a 
(PUD).  The price point of the apartments and to just verify that they are looking at the water drainage 
because she knew that had been an issue from day one.  She asked if that back lot is back up for sale or 
is that a development that is going to come down at a different time.

Supervisor Barnett thanked everyone for coming.  He said if he thought you ever wanted to have anything 
positive done, he is going to call Scott and Amy to run PR.  He thought that this was a tough site, and they 
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knew the issues.  When he reviewed the notes this afternoon from the last couple of times, they were in 
front of them and the notes he had was the main concerns were traffic, preservation of wetlands, and 
natural resources, the height, and the general fit of the building for the area, and the storm drainages 
came up over and over in that area.  They have had lots of conversations to the credit of the Detroit 
Riverside Capitol, and they have been extremely diligent working with our consultants, OHM, and our 
team to try to do the best they could to take the feedback they received over the last few opportunities that 
they presented in front of them and put all that together.  He thanked them because they don’t always get 
that.  A lot of times when people don’t get their way, we get lawsuits and so thank you for not doing that.  
That doesn’t always bode well for the Township, unfortunately.  He agreed with what Trustee Flood said, 
he generally sits at these meetings because a lot of times this is the only time, they see some of them 
when something is going to be built in their backyard and they want to come to tell them how they feel 
about it.  They want to see them but are happy to see them anytime.  It is a challenge because as Trustee 
Flood said this is the busiest road in northern Oakland County, and it is not a park.  He appreciated Mary 
Ann’s comments because he didn’t know the previous owner, but he got to know her 10 years ago when 
he was first running for this job.  There is a lot of history on this site, he used to buy flowers there too.  It 
was a very unique piece.  People get very passionate about these things, they know it is not a park, and 
the Township doesn’t own it, so unless they decide to do that it will never be a park.  It is nice when they 
do have developers that do want to work with them and property owners as Dr. Canine to his credit have 
really come to them multiple times and asked what he thought the Township would want to see there.  Not 
everyone is going to be happy with what goes on this corner, but he personally thinks this is a lot better 
than what they have seen in the past.  He felt that they have addressed a lot of the issues that have been 
brought up by the people that live around there.  The one thing that he told them all about is the traffic and 
the traffic lights.  He and Jim Stevens from OHM met with MDOT the director of MDOT for their region a 
couple of months ago, on a few areas on Lapeer Rd.  They are under their jurisdiction the Township owns 
no roads.  Waldon is the Road Commission, but MDOT is the organization that they would work with on 
this project.  He stated that they specifically asked about a light at this intersection, will they require it, and 
will they put the light in because there is a ton of traffic there.  This is generally considered a small-scale 
development a drop in the ocean, and to require this developer to bear the cost of that traffic light which 
would be very costly is a challenge as well, probably making it a no go.  They are working with MDOT and 
ultimately, they are going to be the ones what improvements will be required there. Their conversations 
with the developer have been really positive, and MDOT.  Once MDOT reviews all of these things they will 
be able to make those determinations as to what improvements will be needed if any.  There are lots of 
places that need traffic improvements. The challenge is they have no jurisdiction except they can 
sometimes be a squeaky enough wheel to force improvements.  He thought it was great to see positive 
support.  They worked a lot together on their first site, the food was amazing, parking was tough, and the 
location was you drove by it before you saw it, it was a tough spot for a restaurant.  Obviously, they have a 
great following and great food.  He did think it was the first time they had emojis read into the record.  He 
explained that they will close their Board of Trustees public hearing and the three of them will leave.  This 
is a multi-step process so he was sure he would be watching the rest of this meeting as well as his 
colleagues, but they were not leaving because they were not interested.  

Chairman Reynolds said he wanted to address some of the comments from the petitioner.  Supervisor 
Barnett talked a little bit about it, but can they just touch base on traffic mitigation, runoff, and drainage 
those were a couple of topics here, and then they have a few more.

Mr. Wayne said the traffic topic as the Supervisor outlined is an MDOT-controlled road.  No one in this 
room has any authority on whether or not they could put a traffic light there.  All they can be is the squeaky 
wheel.  In this case, they might be the only wheel because absent of another development proposal that 
produces a traffic impact study and hands it to MDOT they are never going to look at this intersection.  
Really by proposing this and submitting this traffic study they are forcing them to identify the problem.  
What they decide to do about the problem is completely up to them.  There are a lot of variables that they 
have to consider.  There is a lot of traffic volume on Lapeer Rd. as they know.  The idea of stopping it at a 
traffic light may not be their first reaction.  Certainly, their job in this state is to ensure that they have 
drivable, functioning, hopefully, well-operating roads.  They trust that they will do this for this project.  As 
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far as their current process with them they have completed the TIS they have submitted to them, they 
have also submitted it to the Township.  It didn’t get fully reviewed before the meeting because they were 
late on the submission of that.  What that traffic study basically says is that the existing conditions warrant 
a stop light at that intersection, today without their project warranting that stop light, it recommends the 
mitigation of that stop light.  The determination on how or if that can happen is not theirs.  They will 
certainly be the biggest cheerleader and be adequately working with MDOT to try to deliver that solution.

Mr. Wayne said regarding drainage the best way he can describe this is that the whole corner drains to 
that southeast corner of the site.  If they drew a 45-degree line that hit that corner that basically is where 
all the flow of water is going.  Notice none of the surrounding properties that have a concern about 
stormwater are in that flow, the water is flowing from the surrounding properties onto their site into the 
culvert that goes under M24.  It would completely have to reverse stream and go in the opposite direction 
from the way that gravity is pulling it in order for the water to move in that direction.  That is just a general 
concept, but on top of that of course they have to manage the stormwater from their site and make sure 
that despite any of their developments that it doesn’t now all of a sudden go to a neighboring property and 
that is what their stormwater management system will do.  That underground detention, they will go 
through the ordinance, and they are aware of what those requirements are.  They briefly designed a 
system with their civil team. At this stage in the process, it is a little too early to get tremendously detailed 
about that.  They understand it will be a thoroughly reviewed system and it will meet the ordinance.  They 
have faith in satisfying that and eliminating stormwater concerns.  

Mr. Wayne stated that there would be no connection to the adjoining 20-acre parcel and no intent to 
connect.  There is a road on Waldon Rd. existing, it was an old service drive, and their plan calls for it to 
be turned into a pathway, so just a walking path, not a driveway, it will be eliminated there is no chance of 
a car coming by.  He added as far as the fence he was not aware of where that was but will make himself 
aware of it and will make sure that they do what they can to mitigate that.

Mr. Wayne said as far as the apartment themselves and light pollution, one thing they have going for them 
just on their apartments themselves which of course is the furthest west is that because of the residential 
character they would have similar lighting to what a single-family home would have.  It would likely have a 
couple of garage lights adjacent to the entry point of the garage, then a couple of lights along the front 
façade.  They are not talking about huge parking lot lights lighting up a big sea of parking for the 
apartments.  The commercial lights will be blocked from those houses by the apartments as they sit in 
between them but even still those lights will point in the direction of the light down to mitigate light pollution 
as much as possible, and that is also covered in the ordinance so they will achieve that.

Mr. Wayne stated as far as noise is concerned these are residential dwellings there are only 24 of them, 
he didn’t think that they would create any kind of noise above and beyond what typical single-family 
homes would do, the garage door opens, and dog barking but that is about it.

Mr. Wayne said as far as ponds not remaining full as he had mentioned the water all does drain there.  
Not being a civil engineer himself he doesn’t have a hypothesis as to why that is, but he understands the 
general flow is to that southeast corner.

Mr. Wayne stated regarding the outdoor car shows he can’t speak for Dr. Canine he was sure he could 
answer that question but that is not an intent of the development, the goal is to be able to store the cars 
inside the structure and that is what the building is there for.  

Chairman Reynolds asked about control and ownership.  Mr. Wayne replied that the site is currently 
controlled solely by Dr. Canine.  There are agreements that are formulated for each of their respective 
parties DRC, Scott, Amy, and Dr. Canine being one of them to purchase these individual parcels following 
the approval process, but for the sake of this application, the land is currently owned by one individual.

Chairman Reynolds closed the public hearing at 8:24 p.m.
25
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Moved by the Trustee Flood, seconded Trustee Steele by that the Board of Trustees adjourns their special 
meeting of the Township Board at 8:24 p.m.

Respectfully submitted,
  

Debra Walton
PC/ZBA Clerk ______________________________
Charter Township of Orion Planning Commission Approval Date
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TO:     The Charter Township of Orion Planning Commission  
 
FROM:   Tammy Girling, Planning & Zoning Director  
 
DATE:     December 1, 2022 
 
RE:     PC-22-46, GM Orion BET 2, Site Plan & Wetland Amendment 

 

As requested, I am providing suggested motions for the abovementioned project.  Please feel 
free to modify the language. The verbiage below could substantially change based upon the 
Planning Commissions’ findings of facts for the project. Any additional findings of facts should 
be added to the motion below.  

 

 
Wetland Permit (Ordinance No. 107) 
Motion 1: I move that the Planning Commission approves/denies the wetland amendment 
for PC-22-46, GM Orion BET 2, located at 4555 Giddings Rd., parcel #09-34-200-006 & 
parcel #09-34-400-001 for plans date stamped received November 30, 2022.  This 
approval/denial is based on the following finding of facts: 
 

a.  The action or use is not/is likely to or will not/will pollute, impair, or destroy a  
Wetland (insert findings of facts). 

b.  There are no/are feasible or prudent alternatives to the proposed action (insert  
      findings of facts) 
c.  The approval is/is not consistent with public interest, in light of the 

        stated purposes of the ordinances (insert findings of facts). 
 

If approved the approval is based on the following conditions: 
Motion maker to insert any conditions. 
  

Site Plan (Ord. No. 78, Section 30.01) 
Motion 2:  I move that the Planning Commission grants site plan amendment approval for 
PC-22-46, GM Orion BET 2, located at 4555 Giddings Rd., parcel #09-34-200-006 & parcel 
#09-34-400-001 for plans date stamped received November 17, 2022 based on the following 
findings of facts (motion make to insert findings of facts). 

 

This approval is based on the following conditions: 
  

• (Motion maker to list any unresolved issues related to the Township Planner’s 
review letter). 

• (Motion maker to list any unresolved issues related to the Township Engineer’s 
review letter). 

• (Motion maker to list any unresolved issues related to the Fire Marshall’s review 
letter) 

•  (Motion maker to list any additional conditions). 
 

Charter Township of Orion 
 

2323 Joslyn Rd., Lake Orion MI 48360  

www.oriontownship.org 

 

Planning & Zoning Department 
Phone: (248) 391-0304, ext. 5000 
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Or 
 

I move that the Planning Commission denies site plan amendment approval for PC-22-46, 
GM Orion BET 2, located at 4555 Giddings Rd., parcel #09-34-200-006 & parcel #09-34-400-
001 for plans date stamped received November 17, 2022.  This denial is based on the 
following reasons (insert findings of facts). 

 
 

Or 
 

I move that the Planning Commission postpones site plan amendment approval for PC-22-
46, GM Orion BET 2, located at 4555 Giddings Rd., parcel #09-34-200-006 & parcel #09-34-
400-001 for plans date stamped received November 17, 2022 for the following reasons 
(motion maker to indicate outstanding items to be addressed from the Planner’s, Fire 
Marshall’s, or Engineer’s review letter(s)). 
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TO:           The Charter Township of Orion Planning Commission  
 

FROM:      Tammy Girling, Planning & Zoning Director  
 

DATE:      December 1, 2022 
 

RE:      PC-2021-51, Kay Industrial Building Elevations 
 

As requested, I am providing suggested motions for the abovementioned project.  Please 
feel free to modify the language. The verbiage below could substantially change based 
upon the Planning Commissions’ findings of facts for the project. Any additional findings 
of facts should be added to the motion below.  
 

Lapeer Road Overlay District Design Standards (Ord. No. 78, Section 35.04)  
Motion 1:  I move that the Planning Commission approve/deny the Lapeer Overlay 
Design Standards for PC-2021-51, Kay Industrial, located at 50 Kay Industrial Dr. (parcel 
09-35-400-033) for plans date stamped received 10/27/2022 based on the following 
findings of facts (motion make to insert findings of facts). 
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TO:           The Charter Township of Orion Planning Commission  
 

FROM:      Tammy Girling, Planning & Zoning Director  
 

DATE:      December 1, 2022 
 

RE:      PC-2021-52, Kay Industrial Building Elevations 
 

As requested, I am providing suggested motions for the abovementioned project.  Please 
feel free to modify the language. The verbiage below could substantially change based 
upon the Planning Commissions’ findings of facts for the project. Any additional findings 
of facts should be added to the motion below.  
 

Lapeer Road Overlay District Design Standards (Ord. No. 78, Section 35.04)  
Motion 1:  I move that the Planning Commission approve/deny Lapeer Overlay Design 
Standards for PC-2021-52, Kay Industrial, located at unaddressed parcel 09-35-400-044 
(a parcel south of 100 Kay Industrial Dr.) for plans date stamped received 10/27/2022 
based on the following findings of facts (motion make to insert findings of facts). 
 

 

 

Charter Township of Orion 
 

2323 Joslyn Rd., Lake Orion MI 48360  

www.oriontownship.org 

 

Planning & Zoning Department 
Phone: (248) 391-0304, ext. 5000 
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Charter Township of Orion 
Planning & Zoning Department 
2323 Joslyn Rd., Lake Orion MI 48360 
P: (248) 391-0304 ext. 5000 
 

   

TO:            The Charter Township of Orion Planning Commission  
 

FROM:  Tammy Girling, Planning & Zoning Director   
 

DATE:  December 1, 2022  
 

RE:  PC-22-39, Hudson Square PUD Concept and Eligibility Plan 

As requested, I am providing a suggested motion for the matter mentioned above. Please feel 

free to modify the language. The verbiage below could change based upon the Planning 

Commissions’ findings of facts. Any additional findings of facts should be added to the motion 

below.  Please note that it was suggested to me that on matters that involve rezonings, PUD’s, 

Special Land Uses, or variances, that I provide language indicating that the matter can be 

approved, denied, or postponed.   
    

 

Planned Unit Development (Ordinance #78, Section 30.03) 

Motion 1:  I move that the Planning Commission forwards a recommendation to the Township 

Board to approve/deny PC-22-39, Hudson Square Planned Unit Development Concept and 

Eligibility plan, located at 3030 S. Lapeer Rd. (Sidwell #09-26-101-021) for plans date stamped 

received October 20, 2022. This recommendation to approve/deny is based on the following 

findings of facts: 

 

That the applicant has/has not met the following eligibility criteria of Section 30.03(B) of 

the Township Zoning Ordinance and has/has not met the intent of a PUD as stated in 

30.03A of the Township Zoning Ordinance: 

A. Recognizable Benefit 

               *  How will a PUD approval result in a recognizable and substantial benefit to  

                  the ultimate users of the project and the community (insert findings of fact) 

               *  How would such benefit otherwise be unfeasible or unlikely to be achieved  

                 (Insert findings of facts), 
 

B          Density Impact 

        *  Will the proposed type and density of use result in a material increase in     

           the use of public services, facilities, and utilities, in relation to what would     

            be permitted if the property were developed without using the PUD (Insert  

            findings of facts), 

        *  Will the proposed PUD place an unreasonable burden upon the subject       

           and/or surrounding land and/or property owners and occupants/or the          

           natural features (Insert findings of facts), 
  
C.  Township Master Plan 

                *  Will the proposed development be consistent with the intent and spirit of     

                   the Master Plan and community (Insert finding of facts), 
 

D. Economic Impact 

                * Will the proposed PUD result in an unreasonable negative economic  

                   impact upon surrounding properties in relation to the economic impact that  

                   would occur from a more traditional development (Insert finding of facts),  175



 

E. Guaranteed Open Space 

              *  Does the proposed PUD contain at least as much usable open space as       

                 would be required in the Ordinance for the most dominant use in the              

                 development (Insert findings of facts), 

 

F. Unified Control 

*  Is the proposed PUD under single ownership or control such that there is a  

   single person or entity having responsibility for completing the project with    

   this Ordinance (insert findings of facts) 

 

 

If Recommendation to Approve: 

This recommendation is subject to the following conditions: 

A. (Motion maker to list any unresolved issues related to the Township Planner’s review 

letter). 

B. (Motion maker to list any unresolved issues related to the Township Engineer’s 

review letter). 

C. (Motion maker to list any unresolved issues related to the Fire Marshal’s review 

letter). 

D. (Motion maker to list any additional conditions).  
    

                                                           

Or 

 

I move that the Planning Commission postpone action on PC-22-39, Planned Unit Development 

Concept and Eligibility plan, 3030 S. Lapeer Rd. (Sidwell #09-26-101-021) for plans date stamped 

received October 20, 2022, for the following reasons (insert findings of facts).   
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��T�]P̂OQ_RQ̀%��. UUU�WPRXO_SOàOXb�YR[ 152��̂Oacd��]SPO�)55%��O
PQRSP%����/3))1 !̂RXO�)/3�)/2����0

���������!�������������� �����

 ��!����������������
5, 35,/5,/5, �e�f�/5, 
:	��;���9?H

	�g����I����8�>
����8�h��:��;:�L�EM?HN?DED?EHD;��;�
�8�h���L�;�����8�>�:	�8�<���;=��	�i;>8j�
��� �h��:�����k>:��=��	 ��k>:��8 ;��;�
�8�����$����
����� /+0%155����#�5���& +52%211����#2�52���&�#�&�����$����
������� � +5l�#4)%++5���& �2�/l�#0+%/15���&
�II?
	���	�;��@:�����k>:��=��	
9�8��
�9	:�� ��k>:��8 ;��;�
�8m��/�5+�� 8�:<�?	C��>�C���
	�>���	L 2+��!�������!����!����55������� ���n#�%2)5���&#���!���o�55���&�f��2��!������
	�>���	�i
:	�8�J�jL���!����!����55����n#/%553���&#���!����o��55���&�f�/5��!����9��

:9�9���9�>gL���!����!���)55������� ���n#+%5)1���&#���!����o�)55���&�f��0��!����
�
��6��2�p�/5�p��0��!�����f�qH�
;�9�
=>�	:?I�=:�A��;��	=��	L /3��!����)��!�����!���$��
#)/�$��
�&#)��!����o$��
&�f�/3��!�����;��	=��	��>�
	�;��@:��L 4��!�������!����!���+�$��
�#)/�$��
�&#���!����o�+�$��
�&�f�3��!����m�)2�5/�� MEr�;��@:��L 4��
����4��
���
�4��
����4��
���
��))��
������ ))��
������m��/�5/�� ;��������;��@:��L 4��
���))��
4��
���))��
m�)2�5/�� �II�
	���	����8:��L �5��
���05��
�5��
���05��


#�& ��������
���

n ���-�
���
�!��"�� ���
��������$��� � �������'$����������
���
��*$������
�

	�g����I����8�>
����8�h��:��;:�L�EM?HN?DED?EHD;��;�
�8�h���L�;�����8�>�:	�8�<���;=��	�i;>8j>�8���A:���h���L�
:����?I�=:�A�i�?Hj;��;�
�8�>
��$�
�!��-��������������
���h��:�����k>:��=��	 ��k>:��8 ;��;�
�8�����$����
����� �5%355��� ��o�������$����
����
� 35��
 ��o�������$����
������� � )0l ��o�������$��'$����� ���� �
 +5��
 s�+5��
�����$������
��������
'��" )0��
 )/3�5��
�����$��������������
'��" +0��
 10�3��
�����$��������������
'��" +0��
 +5�+��
�#�&�����$��'$����� ��������!��� )5��
 +5�5��
�����$�������������o�$��
 �%535��� ��o�������$���!����!��� �0l !�������#�& ��������
���

	�g����I����8�>
����8�h��:��;:�L�EM?HN?DED?EHD;��;�
�8�h���L�;�����8�>�:	�8�<���;=��	�i;>8j>�8���A:���h���L���������g>
:��

�i�gj;��;�
�8�>
����
�$���
���
�������-
��$��
���������
�$���
��������������$'h��:�����k>:��=��	 ��k>:��8 ;��;�
�8�����$����
����� �)%555����#5�)20���& �1+%�40����#+�20���&�����$����
������� � +5l 0�/l�#3%20/���&�����$��'$����� ���� �
 )0��
 s�)0��
�����$������
��������
'��" +5��
 01�5��
�����$��������������
'��" )5��
 ��o�������$��������������
'��" +5��
 0)�3��
�����$��'$����� ��������!��� )5��
 !������������$��������� ����'��
�'$���� )5��
 0)�2��
�����$����� ��-������� ����'��
�'$���� +5��
 +5�5��
�����$���!����!��� �5l !������������-
��$�o���� ������������
'��" �55��
 0)�3��
�#�&#�& ��������
���

A=g�� 8�
9�:;	:��

!��!������$�'�(� $

��!��!�������$����$�'!��!�����'$����� !��!�����������
��!������
!��!���������

��
'��"�����

!��!�����'$����� ������
!��!������� ���o�'�������
!��!��
������

!��!��������� �����������!�� �������

243



����������	�
�� 
������
���
��������������������������������
�����������
��
�������
�� ���
�������
���������
���!��!��������!�������"�#����$��� �����������%�����$
%��
��&�!�����
����
��
�� � 
��� ��!�������
�� ����
������ ��
���� 
�������$���
������$�������������!�����'����$���'�
�����
������
�� ���
�������
���������
���!��!��������"�
�����
���
�����������
�����
����������� ������� �(����� �%�����!�����
��
����
��
��������
�$�
����)� 
������
���
����������'
������������������!����
��������$���
��
�������*$������!!������������'�����'
�����!�����
��
����
��
��������
�$�
�������!�������������*$����!����
�������!!�������������'��"�!
������
���
�����
�����$��� �����
�$�
����+� �������
���
��������%�
��
����$����
���
��
�!����

���'����%������������������������������
����������� ������� �(���� �%�����������
,���$'-����$�
��
������������ ����
�������� ����������'���
��������$��� ��

�����,������������� �$
�����������'����!����������
������
���
����������
���
���������������
���
��
���!��.��
���������$�
������
������� �
���!��!������$�������������"�������!����
���%���'���
�����$�����%���������
���������������� ���������'���
�����$������/� 
������
���
�����������
������
�������
���!��!������!�������
������
��������
����
����!������
�$�������!!��������!��������������
�� �'���
����������� ������� �(����� �%����0� 
������
���
���������!����'���
����
�������
��������������
������������
�$�
����1� 
������
���
�����������
�!��������������"������$�����
$�'����������!����
��!��!��
����
����
�������'��
��!�����������
�
�����������$
��������
������"���
��$
!��������

���������
������
������������
���!����
�!��!��
��2� 
������
���
���������!����'���
�����
������������ �����$�����������
�$�
$��������
�����
$���
��
��������
������
�����������
���!������
��������!�����������$���������
������
�����
����
������
$���
���
������
�� ������
�����
�
�����
���
������!�����3� ���
���
���������!����'���
��!�������
����!!��!���
�����!������ �%�!���$�
���
�%������
������*$������$'��

����������������
����������� ������� �(����� �%�����������������
����$'��

��������������������
��
������� ����
��
���������
�����
����
���!������
�4� 
������
���
���������!����'�������
����������
�������������������
�����$������$�������
����������
����������%���
��
����
�����5�
������
���
��������*$�����
��!��������������"����
��!$'������ �
-��-��������������������
��
����!!��!���
� ������� ��$
����
������������'�����!����'�������
��!���$�����
�����
���
��!���� �!����
�����
������
���
��������*$�����
����
���������������
���������
�����!��
���
��'��!�����
������
���
�����
������$��� ����
�$�
����(�������
������
���
�����)����$��������!����������
����������� ������� �(����� �%�����'��!�����
������
���
�����
�����$��� �����
�$�
���%��
�������
���������
������
���
�������������
������!����'���
���������*$������
�����
������
�����
�����
����
����!������
�

�67��
7)5)�7��
-)�5�4
+�5��.������������

�%�����-�+15/�����"�

�������%�����"�
�

�%���7����7!��
7��!
-5)-5+-5/-��
���� 

8�
9�:;	:��

:	��8�<���;=��	

�;��� ;��;�
�8�=>�	:?>

�

;�����8�>�:	�8�<
���;=��	

��@���8�9�>�	A
B�=:9C:���

DDEFDGFHEHH
I���;>8��;;��<�

�
@	C

��:���	�J�
C:;KEKE�
�>	C���;���
����8

;:8L�EM?HN?DED?EHD
�OPQRSP%����T�OU��RQV%

����T'RWPRX%���
!QSXYOPRX%��.�T
Z[\Z%��
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�UVW� X�Y���WY�Z[\]̂_̀ab\�acd̀]e[debc[ffgg�abhbc_�cZiabhbc_�̀]jj\k�l]�mnfopeq�omnipgrimmoosq�omnimtfitntmucvw[de�la_â[cq�wv[�jaevxa\ucvw[de�acd̀]e[dequ[e[c�\eb̀jc[y[ck�ai]iaY�z���WV{�VWW� ��WW��V�| }�XU�V{�VX�W{WVW�X�r̂ir e~����\���������]��������}���������X��������

��� \̀[[e�]\\b[Zc[�]\[Z\̀[[e�c[]\\b[Z

��W�W�Y�V����Y���V�}�Y��WV���UW�W���W�X�W}�����Y�����XVYW�U������W���Y��{XVY�V����Y���V�Y�}W���V�W��WY��X����W����W�����W������������X���X���WV{�VWW���Y�V��XY�����XV}�������W����Vz��zW}�U�������������WY����X���Y������U������W��X�WY�}W������W}�XV}�X����zW}�Y�}W���}���YX���V��XV}������V�Y��X��Y�V����Y���V���X�}����X��WX�������V{��XV}�U�WVWzW���W����W}���X������z�}W������}�XU�V{��XV}��������X��Y�WX����}W�Y����V{�Y�����XVYW������W��W{���W�W}�}W��{V�����W����VX���V��W���V����WY�X�{W������Wz�WU�XV}�X����zX���W{���W�W}�}W��{V�����W����VX���V�Y�X�{W|�W�W��������W�W���X���X���Y��{XV��}WV����YX���V��������}W��{V�X���X�Y���WY���W

Z[ecv]e�c]�[c\]Z[�dau]eajk�jjdrotr�]_Z]a_�lvb_Z�cZihjvvls][jZ�ev�_\̀]uk�l]�mnfgrl]d̀a[j��ay_[aj[d�̀acc]\
\ev_[s][jZpg��\̀[jhy�\ei�\b]e[�oggZ[ecv]ek�l]�mnoopeqomniom�irrrtdq�fmitmpim�mrdv_eadeq�[c]d��]jj]al\

����

�X�WW���}� V�������W���}�

W����zW��W����}�
}����V��}�

UX�}�V��}�{�}}�V{���}�
{�}}�V{���}������V��}� U����zW��W��

�X���V��}�

���W

�������

X�Y���WY���X�arigg s�����u���aoigg h�~��~���[�����~���a ggr s~����s�����u���a ggo \�¡����s�����u���a ggf [�����~���a ggm [�����~���h~�¢£�[�����~���c�¤����¡�

248



��������	
��
������
��

�������������� !"#�$%#
&����'��(��)  !"#�$%#

*��+,-�,�-..*��/�)0!"#�$%#
1.*��+,-�,�-..*��2�3)!"#�$%# 4����5�,�.1-..*��6�� �7!"#�$%#89-��:�;�!"#�$%#

<��,�=-�,�-..*���37!"#�$%#
,�.-9'����0>!"#�$%#

19����'5.88?��@70!"#�$%#1���-..*��A�7B!"#�$%#

���-?5.88?����0 !"#�$%#
-CDEFEGHI�FFJC &KLC

//���9<8<-��-
&M�,<����/��

9<8<-����55
,N�*��:�/2A

�O2:�MA��M::22�P
O2:�M:@/M@�@:

111M&�,�'�
�9<,M�.*

��P.Q&�,�'�
�9<,M�.*RSTUVWXTW

YSX

ZZZZZZZZZZZZ[M<M&M�,<8*���95 ��M2�M22ZZZZZZZZZZZZ

.\EGH��G]HF̂E_N�*��:
�/A�

/�/��,�5K_CC\�-̀M

ZZZZ ZZZZZZZZ ZZZZZZZZ ZZZZZZZZ ZZZZ

249



��������	
�����
�
��������	
�����
�
��������	
�����
�

��������	
�����
�

���� ���������������������� �����!��������� ���������"���#��$����� ��� �

%&%'()*+,-�%./01,2*3456789:

%&%'(;*<,-�%./01,2*3456789:

%&%'(=/>,�%./01,2*3456789:

%&%'(=/>,�%./01,2*3444789:

%&%'()*+,-�%./01,2*3444789:

%&%'(;*<,-�%./01,2*3444789:

%&%'(%1>,�%./01,2*3456789:

%&%'(%1>,�%./01,2*3444789:

?/02>2*3@A>></ B1,/

CC99�DEFE?)�?
B(�;EAG%�C99

DEFE?)�HA&&
;I�JA�KLCM6

GNMKL(69O(KKMM�P
NMKL(KQC(QLQK

===(B%;AR)
HDE;(STJ

A)PTUB%;AR)
HDE;(STJVWXYZ[\X[

]W\

888888888888(̂E(B(�;EFJAGGD& O9(M9(MM888888888888

T+2*3�G*_3>-2̀I�JA�K
LC69

C9C9�;�&1̀//+�?a(

8888 88888888 88888888 88888888 8888

250



251



��������	���
��
�
�����	���
���
��������	���
���

���
���

������
������

������ ������ ������������

��������	���
��
�
�����	���
���
��������	���
���

���
���

������
������

������ ������ ������������

� �!"#$%&���

'%&#�&#(")'*$#�'#+)� ,*��#�#$# �( � �!"#$%&, ,*��#�&%( "����
���-�����

."#�( "+/+,#�����,$/&"#+)�(,�" (/�&�)" �&%#�,( #*$,�,�#�%0�.)"1$&/,�$,�$&#�&.�.�",�"�/+$.�2#*��'%&#)"'#%)�$,�)�,3%&,$4 ��0%)�+&.�),#"&.$&/�"&.�0%  %1$&/�"  �"33 $'"4 ��4+$ .$&/�'%.�,5� "1,5"&.�)�/+ "#$%&,�1*$'*�")��#%�,+3�)'�.��"&6�$&0%)7"#$%&�$&�#*�,��.)"1$&/,2"  �'%&,#)+'#$%&�$,�#%�7��#�'+))�&#�,#"&.").,�%0�')"0#,7"&,*$3�"&.�'")�2�"  �3)%.+'#,�")��#%�4�$&,#"  �.�3�)�7"&+0"'#+)�)8,�1)$##�&�$&,#)+'#$%&,2�,#)+'#+)" 5�7�'*"&$'" 5�� �'#)$'" 5�"&.�3 +74$&/,6,#�7,�")��#%�4��.�,$/&�.�"&.�$&,#"  �.�46�%#*�),�"&.�")��%+#,$.��#*��,'%3��%0�#*�,��.)"1$&/,2
� �!"#$%&��� ���-�����

252



��������	���
��
�
�����	���
���
��������	���
���

���
���

������
������

���������������

��������	���
��
�
�����	���
���
��������	���
���

���
���

������
������

��������� ������

� �!"#$%&���

'%&#�&#(")'*$#�'#+)� ,*��#�#$# �( � �!"#$%&, ,*��#�&%( "����
���-�����

."#�( "+/+,#�����,$/&"#+)�(,�" (/�&�)" �&%#�,( #*$,�,�#�%0�.)"1$&/,�$,�$&#�&.�.�",�"�/+$.�2#*��'%&#)"'#%)�$,�)�,3%&,$4 ��0%)�+&.�),#"&.$&/�"&.�0%  %1$&/�"  �"33 $'"4 ��4+$ .$&/�'%.�,5� "1,5"&.�)�/+ "#$%&,�1*$'*�")��#%�,+3�)'�.��"&6�$&0%)7"#$%&�$&�#*�,��.)"1$&/,2"  �'%&,#)+'#$%&�$,�#%�7��#�'+))�&#�,#"&.").,�%0�')"0#,7"&,*$3�"&.�'")�2�"  �3)%.+'#,�")��#%�4�$&,#"  �.�3�)�7"&+0"'#+)�)8,�1)$##�&�$&,#)+'#$%&,2�,#)+'#+)" 5�7�'*"&$'" 5�� �'#)$'" 5�"&.�3 +74$&/,6,#�7,�")��#%�4��.�,$/&�.�"&.�$&,#"  �.�46�%#*�),�"&.�")��%+#,$.��#*��,'%3��%0�#*�,��.)"1$&/,2
� �!"#$%&��� ���-�����

253



254



255



 
 
 
 
 
 
 
 

MEMO  

27725 Stansbury Boulevard, Suite 195 
Farmington Hills, MI 48334 

P: 248.536.0080 
F: 248.536.0079 

838200 - Hudson Square TIS - FINAL Report 11-9-22  www.fveng.com 

 VIA EMAIL michael.wayne@detroitriversidecapital.com 

To: John and Nancy, LLC. 

From: 
Jacob Swanson, PE 
Fleis & VandenBrink 

Date: November 9, 2022 

Re: 
Hudson Square Planned Unit Development (PUD) 
Orion Township, Michigan 
Traffic Impact Study 

1 INTRODUCTION 

This memorandum presents the results of a Traffic Impact Study (TIS) for the proposed Hudson Square Planned 
Unit Development (PUD) located in Orion Township, Michigan. The project site is located at 3030 S. Lapeer 
Road (M-24) on approximately 7 acres, in the northwest quadrant of the SB Lapeer Road (M-24) & Waldon 
Road intersection, as shown on the attached Figure 1. The project includes a mixed-use development, with the 
construction of restaurant and residential land uses. Site access is proposed via one (1) driveway on SB Lapeer 
Road (M-24), which is under the jurisdiction of the Michigan Department of Transportation (MDOT). 

The lane use and traffic control at the study intersections are shown on the attached Figure 2 and the study 
roadways characteristics are summarized in Table 1. For the purposes of this study, site driveways, median U-
turns (crossovers), and residential streets were assumed to have an operating speed of 25 miles per hour 
(mph), unless otherwise noted. 

Table 1: Roadway Information 

Roadway Lapeer Road (M-24) Waldon Road 

Number of Lanes 4 lanes (2 lanes each direction, median divided) 2 lanes (1 lanes each direction) 

National Functional Classification Other Principal Arterial Major Collector 

Speed Limit 55 mph 40 mph 

AADT 43,400 vpd (SEMCOG 2016) 4,300 (SEMCOG 2018) 

The scope of the study was developed based on Fleis & VandenBrink’s (F&V) understanding of the 
development program, accepted traffic engineering practice, and methodologies published by the Institute of 
Transportation Engineers (ITE). In addition, Orion Township and MDOT provided input regarding the scope of 
work for this traffic impact study. The study analyses were completed using Synchro/SimTraffic (Version 11) 
traffic analysis software. Sources of data for this study include F&V subconsultant Quality Counts, LLC. (QC), 
information published by the Institute of Transportation Engineers (ITE), RCOC, and MDOT. 
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2 DATA COLLECTION 

F&V subconsultant Quality Counts, LLC. (QC) collected existing Turning Movement Count (TMC) data on 
Thursday October 13th, 2022, and Tuesday October 18th, 2022, while school was in session. Eight hours of 
existing TMC data was collected during the AM (7:00 AM to 9:00 AM), MD (11:00 AM to 1:00 PM), and PM 
(2:00 PM to 6:00 PM) peak periods, at the following study intersections: 

 SB Lapeer Road (M-24) & NB-to-SB Crossover, North of Waldon Road 

 SB Lapeer Road (M-24) & Waldon Road 

 NB Lapeer Road (M-24) & SB-to-NB Crossover, South of Waldon Road / Eagle Ridge Road 

During collection of the turning movement counts, Peak Hour Factors (PHFs), pedestrian and bike volumes, 
and commercial truck percentages were recorded and used in the traffic analysis. The AM and PM peak hours 
for the adjacent roadway network were generally observed to occur on weekdays between 7:45 AM to 8:45 AM 
and 5:00 PM to 6:00 PM, respectively. F&V collected an inventory of existing lane use and traffic controls, as 
shown on the attached Figure 2.  

Additionally, F&V obtained the current signal timing permits from MDOT for the upstream signalized 
intersections and included these signalized intersections within the Synchro Model to appropriately reflect the 
platooning and progression of vehicles along Lapeer Road (M-24). Data collection previously performed by F&V 
subconsultant Traffic Data Collection, Inc. (TDC) at the Silverbell intersection was utilized in the model and 
traffic volumes were balanced upward through the network at the study intersections. Therefore, the raw traffic 
volumes shown on the attached data collection summaries may not match the traffic volumes utilized in the 
study. The existing 2022 peak hour traffic volumes used in the analysis are shown on the attached Figure 3. 
All applicable background data referenced in this memorandum is attached. 

3 EXISTING CONDITIONS  

Existing peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections using 
Synchro (Version 11) traffic analysis software. The study analyses were based on the existing lane use and 
traffic control shown on the attached Figure 2, the existing peak hour traffic volumes shown on the attached 
Figure 3, and the methodologies presented in the Highway Capacity Manual 6th, Edition (HCM). 

Descriptions of LOS “A” through “F” as defined in the HCM6, are attached. Typically, LOS D is considered 
acceptable, with LOS A representing minimal delay, and LOS F indicating failing conditions. Additionally, 
SimTraffic network simulations were reviewed to evaluate network operations and vehicle queues. The results 
for the existing conditions analysis are attached and shown in Table 2. 

Table 2: Existing Intersection Operations 

Intersection Control Approach 

Existing Conditions 

AM Peak PM Peak 

Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 

10 

SB Lapeer Road (M-24) 
& 

NB-to-SB Crossover, 
North of Waldon Road 

Stop 
(Minor) 

WBL 54.3 F 23.8 C 

SB Free 

20 
SB Lapeer Road (M-24) 

& 
Waldon Road 

Stop 
(Minor) 

EBR 54.3 F 23.3 C 

SB Free 

30 

NB Lapeer Road (M-24) 
& 

SB-to-NB Crossover, 
South of Waldon Road 

Stop 
(Minor) 

EBTL 22.9 C 580.1 F 

WBR 13.3 B 26.3 D 

NB Free 
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The result of the existing conditions analysis indicates that all approaches and movements and the study 
intersections are currently operating acceptably, at LOS D or better, during both the AM and the PM peak hours, 
with the exception of the following:  

(INT #10) – SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon Road 

 During the AM peak hour: The northbound to southbound U-turn movement is currently operating at 
LOS F. 

(INT #20) – SB Lapeer Road (M-24) & Waldon Road 

 During the AM peak hour: The eastbound right-turn movement currently operates at LOS F. 

(INT #30) – NB Lapeer Road (M-24) & SB-to-NB X/O, S. of Waldon Road / Eagle Ridge Road 

 During the PM peak hour: The southbound to northbound U-turn movement is currently operating at 
LOS F. 

Review of SimTraffic network simulations during the AM peak hour indicates generally acceptable operations. 
Occasional periods of vehicle queues were observed along the eastbound Waldon Road approach and the 
northbound to southbound U-turn movement at the crossover (INT #10); however, these vehicle queues were 
observed to dissipate and were not present throughout the AM peak hour.  

Review of SimTraffic microsimulations indicates long vehicle queues for the southbound to northbound U-turn 
movement at the crossover (INT #30) during the PM peak hour; these queues were occasionally observed to 
exceed the available storage area and block the southbound through traffic. Review of the data collection videos 
confirms periods of long vehicle queues resulting from vehicles struggling to find adequate gaps within the NB 
Lapeer Road (M-24) through traffic. Additionally, when the available SB-to-NB crossover storage area becomes 
blocked, vehicles along eastbound Waldon Road desiring to travel north on Lapeer Road (M-24) were observed 
to not progress through the intersection of SB Lapeer Road (M-24) & Waldon Road, even when adequate gaps 
were present within the southbound traffic flow. This issue was observed to create increased delays and longer 
vehicle queues for all traffic along eastbound Waldon Road, especially vehicles attempting to travel south. 

3.1 EXISTING CONDITIONS WITH IMPROVEMENTS 

In order to improve the existing traffic operations to a LOS D or better, during all peak periods, for all intersection 
approaches and movements, mitigation measures were investigated. These mitigation measures include 
geometric improvements and traffic control modifications. The proposed improvements and their impact on 
intersection operations are discussed below.  

3.1.1 TRAFFIC SIGNAL WARRANT ANALYSIS 

A signal warrant analysis was conducted at each of the stop-controlled study intersections. The 2011 Michigan 
Manual on Uniform Traffic Control Devices (MMUTCD) documents the guidelines by which traffic signal control 
may or should be considered. F&V collected 8 hours of turning movement traffic volume data for use in the 
study. F&V evaluated Warrant 1 (8-Hour Vehicular Volume), Warrant 2 (4-Hour Vehicular Volume), and Warrant 
3 (Peak-Hour) for this study. The existing MMUTCD signal warrant chart outputs are attached and summarized 
below in Table 3. 

Warrant 1 

According to the MMUTCD, Warrant 1, Condition A is intended for application at locations where a large volume 
of intersecting traffic is the principal reason to consider installing a traffic control signal. Condition B is intended 
for application where Condition A is not satisfied, and where the traffic volume on the major street is so heavy 
that traffic on a minor intersecting street suffers excessive delay or conflict in entering or crossing the major 
street. It is intended that Warrant 1 be treated as a single warrant, where Warrant 1 is satisfied if either 
Conditions A or B are met. 

Warrant 2 

The Four-Hour signal warrant conditions are intended to be applied where the volume of intersecting traffic is 
the principal reason to consider installing a traffic control signal. The need for a traffic signal shall be considered 
if, for each of any four hours of an average day, the intersection approach volumes fall above the applicable 
curve on Figure 4C-1.  
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Warrant 3 

The Peak Hour signal warrant conditions is intended for use at a location where traffic conditions are such that, 
for a minimum of 1 hour of an average day, the minor-street traffic suffers undue delay when entering or crossing 
the major street. The need for a signal shall be considered if on any hour of an average day, the approach 
volumes fall above the applicable curve line shown on Figure 4C-3. 

Table 3: Existing Signal Warrant Analysis Summary 

Warrant 
SB Lapeer Road (M-24) 

& 
NB-to-SB X/O 

SB Lapeer Road (M-24) 
& 

Waldon Road 

NB Lapeer Road (M-24) 
& 

SB-to-NB X/O 

Warrant 1: Eight-Hour YES YES YES 

Condition A 
Hours Met 3 8 8 

Warrant Met NO YES YES 

Condition B 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 2: Four-Hour 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 3: Peak-Hour 
Hours Met 5 8 8 

Warrant Met YES YES YES 

The results of the signal warrant analyses indicate that traffic signals are warranted at all study intersections, 
based on the existing traffic volumes. The study intersections currently meet all of the volume thresholds for 
Warrant 1A, Warrant 1B, Warrant 2, and Warrant 3; with the exception of the intersection of SB Lapper Road 
(M-24) & NB-to-SB Crossover, which does not meet Warrant 1A. Additionally, a review of SimTraffic network 
simulations for the intersection of SB Lapper Road (M-24) & NB-to-SB Crossover does not indicate that the 
minor-street (median crossover) traffic suffers undue delay and during the field review, any vehicle queues 
present were observed to quickly dissipate within the peak periods. 

3.1.2 SUMMARY 

Traffic signals are warranted at all of the study intersections; however, field reviews indicate that traffic at the 
SB Lapeer Road (M-24) & NB-to-SB Crossover intersection does not experience undue delay. Therefore, in 
order to improve the existing intersection operations, the following mitigation measures are recommended: 

Recommendations 
Install a fully actuated/coordinated (SCATS) traffic signal at the following intersection to accommodate the 
existing traffic volumes: 

 SB Lapeer Road (M-24) & Waldon Road (INT #20) 

 NB Lapeer Road (M-24) & SB-to-NB Crossover, South of Waldon Road (INT #30) 

The results of the existing improvements analysis are attached and summarized in Table 4. With the 
implementation of the recommended mitigation measures, all approaches and movements at the study 
intersections are expected to operate acceptably, at LOS D or better during both peak periods, with the 
exception of the following: 

(INT #20) – SB Lapeer Road (M-24) & Waldon Road 

 During the AM peak hour: The eastbound right-turn movement is expected to improve to LOS E. 

 During the PM peak hour: The eastbound right-turn movement is expected to operate at LOS E. 

(INT #30) – NB Lapeer Road (M-24) & SB-to-NB X/O, S. of Waldon Road / Eagle Ridge Road 

 During the AM peak hour: The westbound right-turn movement is expected to operate at LOS E. 
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The LOS and delay at these intersections are due to moderately low volumes of vehicles on the minor street 
approaches and the random arrival of vehicles, in conjunction with the long cycle length (130 seconds) along 
the Lapeer Road (M-24) corridor. The consequence of this is that vehicles 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. A reduction 
in cycle length at these intersections would improve operations for the minor street approaches and movements; 
however, this would impact the major street movements at this intersection, as well as the adjacent signalized 
intersections that are coordinated along the Lapeer Road (M-24) corridor. 

Table 4: Existing Intersection Operations with Improvements 

Intersection Approach 

Existing Conditions 
(STOP Control) 

Existing IMP Conditions 
(Signalized) 

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 

20 

SB Lapeer Road 
(M-24) 

& 
Waldon Road 

EBR 54.3 F 23.3 C 63.0 E 62.8 E 8.7 F→E  39.5 C→E 

SBT Free 6.0 A 4.9 A N/A 

SBR Free 1.2 A 8.3 A N/A 

Overall N/A 8.8 A 11.3 B N/A 

30 

NB Lapeer Road 
(M-24) 

& 
SB-to-NB X/O, 

S. of Waldon Rd. 

EBTL 22.9 C 580.1 F 45.8 D 54.8 D 22.9 C→D  -525.3 F→D 

WBR 13.3 B 26.3 D 55.8 E 49.0 D 42.5 B→E  22.7 ‐ 

NBT Free 2.8 A 10.4 B N/A 

NBR Free 1.7 A 3.1 A N/A 

Overall N/A 9.5 A 13.6 B N/A 

The eastbound right-turn movement at the SB Lapeer Road (M-24) & Waldon Road intersection is expected to 
experience an increased delay; however, the LOS is expected to improve. This is the result of the different 
range of delays that equate to the LOS descriptions for unsignalized and signalized intersection. Motorists at a 
signalized intersection are more comfortable waiting longer for a green light indication, as opposed to having to 
be constantly watching for gaps within the through traffic at a stop-controlled intersection. 

Additionally, although the Synchro LOS analysis indicates poor operations for the eastbound right-turn 
movement at Waldon Road and the westbound right-turn movement at Eagle Ridge Road, a review of 
SimTraffic network simulations indicates acceptable operations; all vehicle queueing was observed to be 
processed through the signalized intersections within each cycle length, leaving no residual vehicle queueing. 

4 BACKGROUND (2025) CONDITIONS 

Population and economic growth profile data was obtained for Orion Township from the Southeast Michigan 
Council of Governments (SEMCOG) database to calculate a background growth rate for the 2022 peak hour 
traffic volumes in order to calculate the 2025 site buildout year traffic volumes. Population and employment 
projections from 2015 to 2045 were reviewed and showed an average annual growth of 0.19% and 0.08%, 
respectively. Therefore, a conservative annual background growth rate of 0.5% per year was applied to the 
existing peak hour traffic volumes to forecast the background 2025 peak hour traffic volumes without the 
proposed development, as shown on the attached Figure 4. Additionally, it is important to account for 
developments within the study network, which will be constructed prior to the site buildout year of 2025; 
however, no planned background developments were identified within the study network. 

The background peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersection 
based on the existing lane use and traffic control shown on the attached Figure 2, the background peak hour 
traffic volumes shown on the attached Figure 4, and the methodologies presented in the HCM 6th Edition. The 
results of the background conditions analysis are attached and summarized in Table 5.  

The results of the background conditions analysis indicates that all study intersection approaches and 
movements are expected to continue operating in a manner similar to the existing conditions analysis. Review 
of SimTraffic microsimulations also indicates operations similar to those observed under existing conditions. 260
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Table 5: 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 

10 

SB Lapeer Road 
& 

NB-to-SB X/O, 
N. of Waldon Rd. 

Stop 
(Minor) 

WBL 54.3 F 23.8 C 58.7 F 24.4 C 4.4 ‐  0.6 ‐ 

SB Free Free N/A 

20 
SB Lapeer Road 

& 
Waldon Road 

Stop 
(Minor) 

EBR 54.3 F 23.3 C 59.4 F 24.1 C 5.1 ‐  0.8 ‐ 

SB Free Free N/A 

30 

NB Lapeer Road 
& 

SB-to-NB X/O, 
S. of Waldon Rd. 

Stop 
(Minor) 

EBTL 22.9 C 580.1 F 23.5 C 616.1 F 0.6 ‐  36.0 ‐ 

WBR 13.3 B 26.3 D 13.4 B 26.8 D 0.1 ‐  0.5 ‐ 

NB Free Free N/A 

4.1 BACKGROUND CONDITIONS WITH IMPROVEMENTS 

In order to improve the background traffic operations at the study intersections, the mitigation measures 
evaluated to improve existing conditions were re-evaluated: 

4.1.1 TRAFFIC SIGNAL WARRANT ANALYSIS 

A signal warrant analysis was again conducted at each of the stop-controlled study intersections, after applying 
the background growth rate to the buildout year of 2025, in order to reflect the background traffic volumes. The 
background signal warrant charts are summarized in Table 6 below and are attached for reference. 

Table 6: Background Signal Warrant Analysis Summary 

Warrant 
SB Lapeer Road (M-24) 

& 
NB-to-SB X/O 

SB Lapeer Road (M-24) 
& 

Waldon Road 

NB Lapeer Road (M-24) 
& 

SB-to-NB X/O 

Warrant 1: Eight-Hour YES YES YES 

Condition A 
Hours Met 4 8 8 

Warrant Met NO YES YES 

Condition B 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 2: Four-Hour 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 3: Peak-Hour 
Hours Met 5 8 8 

Warrant Met YES YES YES 

The results of the signal warrant analyses indicates that traffic signals are warranted at all study intersections, 
based on the background traffic volumes. The study intersections are expected to meet all of the volume 
thresholds for Warrant 1A, Warrant 1B, Warrant 2, and Warrant 3; with the exception of the intersection of SB 
Lapper Road (M-24) & NB-to-SB Crossover, which does not meet Warrant 1A. Additionally, a review of 
SimTraffic network simulations for the intersection of SB Lapper Road (M-24) & NB-to-SB Crossover does not 
indicate that the minor-street (median crossover) traffic suffers undue delay and during the field review, any 
vehicle queues present were observed to quickly dissipate within the peak periods. 
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4.1.2 SUMMARY 

Traffic signals are warranted at all of the study intersections; however, reviews indicate that traffic at the SB 
Lapeer Road (M-24) & NB-to-SB Crossover intersection does not experience undue delay. Therefore, in order 
to improve the background intersection operations, the following mitigation measures are recommended: 

Recommendations 
Install a fully actuated/coordinated (SCATS) traffic signal at the following intersection to accommodate the 
existing and background traffic volumes: 

 SB Lapeer Road (M-24) & Waldon Road (INT #20) 

 NB Lapeer Road (M-24) & SB-to-NB Crossover, South of Waldon Road (INT #30) 

The results of the background improvements analysis are attached and summarized in Table 7. With the 
implementation of the recommended mitigation measures, all approaches and movements at the study 
intersections are expected to operate acceptably, at LOS D or better during both peak periods, with the 
exception of the following: 

(INT #20) – SB Lapeer Road (M-24) & Waldon Road 

 During the AM peak hour: The eastbound right-turn movement is expected to improve to LOS E. 

 During the PM peak hour: The eastbound right-turn movement is expected to operate at LOS E. 

(INT #30) – NB Lapeer Road (M-24) & SB-to-NB X/O, S. of Waldon Road / Eagle Ridge Road 

 During the AM peak hour: The westbound right-turn movement is expected to operate at LOS E. 

Table 7: Background Intersection Operations with Improvements 

Intersection Approach 

Background Conditions 
(STOP Control) 

Background IMP Conditions 
(Signalized) 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 

20 

SB Lapeer Road 
(M-24) 

& 
Waldon Road 

EBR 59.4 F 24.1 C 62.8 E 63.0 E 3.4 F→E  38.9 C→E 

SBT Free 6.3 A 5.1 A N/A 

SBR Free 1.2 A 8.5 A N/A 

Overall N/A 9.0 A 11.6 B N/A 

30 

NB Lapeer Road 
(M-24) 

& 
SB-to-NB X/O, 

S. of Waldon Rd. 

EBTL 23.5 C 616.1 F 46.1 D 54.5 D 22.6 C→D  -561.6 F→D 

WBR 13.4 B 26.8 D 55.4 E 48.9 D 42.0 B→E  22.1 ‐ 

NBT Free 2.9 A 10.8 B N/A 

NBR Free 1.7 A 3.1 A N/A 

Overall N/A 9.6 A 13.9 B N/A 

Although the Synchro LOS analysis indicates poor operations for the minor street movements, due to the long 
cycle length, a review of SimTraffic network simulations indicates acceptable operations. All vehicle queueing 
was observed to be processed through the signalized intersections within each cycle length, leaving no residual 
vehicle queueing during either peak period. 

5 SITE TRIP GENERATION  

The number of weekday peak hour (AM and PM) and daily vehicle trips that would be generated by the proposed 
development were forecast based on data published by ITE in the Trip Generation Manual, 11th Edition. Through 
discussion with the Township Engineer, the ITE standard methods of evaluation were utilized in this study.  The 
proposed development includes the construction of a coffee shop with drive-through, a sit-down restaurant, a 
car storage club, and 24 multi-family units. The trip generation utilized for this study is summarized in Table 8.  
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Table 8: Site Trip Generation 

Land Use 
ITE 

Code 
Amount Units 

Average Daily 
Traffic (vpd) 

AM Peak Hour 
(vph) 

PM Peak Hour 
(vph) 

In Out Total In Out Total 

Mini-Storage 151 3,026 SF 4 1 0 1 1 0 1 

Multi-Family Housing (Low-Rise) 220 24 DU 229 7 23 30 20 11 31 

High Turnover (Sit-down) Restaurant 932 4,008 SF 430 21 17 38 22 14 36 

Coffee Shop with Drive-Through 937 1,720 SF 918 75 73 148 34 33 67 

Pass-By (50% AM, 55% PM) 482 37 37 74 18 18 36 

Total Trips 1,581 104 113 217 77 58 135 

Total Pass-By 482 37 37 74 18 18 36 

Total New Trips 1,099 67 76 143 59 40 99 

As is typical of commercial developments, a portion of the trips generated by the development are from vehicles 
already on the adjacent roadway network that will pass the site on their way from an origin to their ultimate 
destination. Therefore, not all traffic at the site driveways is 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. Through discussion with the Township engineer pass-by trips were only 
considered for the coffee-shop land use. These trips are 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. However, ITE does not provide pass-by data for LUC 937: 
Coffee Shop with Drive-Through; therefore, the pass-by data for LUC 934: Fast-Food Restaurant with Drive-
Through was conservatively utilized for this analysis. 

6 SITE TRIP DISTRIBUTION 

The vehicular trips that would be generated by the proposed development were assigned to the study roadway 
network based on the proposed site access plan and driveway configurations, the existing peak hour traffic 
patterns in the adjacent roadway network, and the methodologies published by ITE. The ITE trip distribution 
methodology assumes that new trips will enter the network and access the development, then leave the 
development and return to their direction of origin, whereas pass-by trips will enter and exit the development, 
then continue on their original direction of travel. The site trip distributions utilized in this analysis are 
summarized in Table 9. 

Table 9: Site Trip Distribution 

To/From Via 
New Commercial Pass-By Residential 

AM PM AM PM AM PM 

North Lapeer Road (M-24) 65% 36% 31% (NB) 61% (NB) 31% 36% 
South Lapeer Road (M-24) 31% 60% 69% (SB) 39% (SB) 65% 60% 

West Waldon Road 4% 4%   4% 4% 

Total 100% 100%  100% 100% 100% 

The vehicular traffic volumes shown in Table 8 were distributed to the study network according to the distribution 
shown in Table 9. The site-generated trips shown on the attached Figure 5 were added to the background 
peak hour traffic volumes shown on the attached Figure 4, in order to calculate the future peak hour traffic 
volumes with the addition of the proposed development. Future peak hour traffic volumes are shown on the 
attached Figure 6. 

7 FUTURE (2025) CONDITIONS  

The future peak hour vehicle delays and LOS with the proposed development were calculated based on the 
future lane use and traffic control shown on the attached Figure 2, the proposed site access, the future traffic 
volumes shown on the attached Figure 6, and the methodologies presented in the HCM 6th Edition. The results 
of the future conditions analysis are attached and summarized in Table 10. 
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Table 10: 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 

10 

SB Lapeer Road 
& 

NB-to-SB X/O, 
N. of Waldon Rd. 

Stop 
(Minor) 

WBL 58.7 F 24.4 C 102.8 F 36.2 E 44.1 ‐  11.8 C→E 

SB Free Free N/A 

20 
SB Lapeer Road 

& 
Waldon Road 

Stop 
(Minor) 

EBR 59.4 F 24.1 C 71.6 F 26.3 D 12.2 ‐  2.2 C→D 

SB Free Free N/A 

30 

NB Lapeer Road 
& 

SB-to-NB X/O, 
S. of Waldon Rd. 

Stop 
(Minor) 

EBTL 23.5 C 616.1 F 33.4 D 780.4 F 9.9 C→D  164.3 ‐ 

WBR 13.4 B 26.8 D 13.6 B 27.5 D 0.2 ‐  0.7 ‐ 

NB Free Free N/A 

40 
SB Lapeer Road 

& 
Site Driveway 

Stop 
(Minor) 

EBR 
N/A 

100.3 F 25.3 D 
N/A 

SB Free 

The results of the future conditions analysis indicates that the study intersections are expected to continue 
operating in a manner similar to the background conditions analysis, with the following additional impacts 
anticipated to intersection LOS: 

(INT #10) – SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon Road 

 During the PM peak hour: The northbound to southbound U-turn movement is expected to operate at 
LOS E. 

(INT #40) – SB Lapeer Road (M-24) & Site Driveway 

 During the AM peak hour: The eastbound right-turn movement is expected to operate at LOS F. 

Review of SimTraffic network simulations during the AM peak hour indicates generally acceptable operations, 
similar to those observed during the background conditions analysis. Occasional periods of vehicle queues 
were observed along the eastbound Waldon Road approach (INT #20) and the northbound to southbound U-
turn movement at the crossover (INT #10); however, these vehicle queues were typically observed to dissipate 
and were not present throughout the AM peak hour. Additionally, although the LOS analysis indicates poor 
operations at the proposed site driveway, review of SimTraffic network simulations indicates a 95th percentile 
queue length of approximately 95-feet (3-4 vehicles), which is not significant. 

Review of SimTraffic network simulations during the PM peak hour indicates long vehicle queues for the 
southbound to northbound U-turn movement at the crossover (INT #30). These vehicle queues were often 
observed to exceed the available storage area, resulting in southbound traffic spilling back into and blocking 
the other study intersections along SB Lapeer Road (M-24). As a result, when the available SB-to-NB crossover 
storage area becomes blocked, increased delays and longer vehicle queues are experienced for all traffic on 
the eastbound Waldon Road approach and on the eastbound site driveway approach, especially for vehicles 
attempting to travel south. 

7.1 FUTURE CONDITIONS WITH IMPROVEMENTS 

In order to improve the future traffic operations at the study intersections, the mitigation measures evaluated to 
improve existing conditions were re-evaluated. 
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7.1.1 TRAFFIC SIGNAL WARRANT ANALYSIS 

A signal warrant analysis was again conducted at all the stop-controlled study intersections. The site generated 
hourly traffic volumes utilized in this analysis were determined based on hourly variations in daily traffic data 
published by the ITE in Trip Generation, 11th Edition. The corresponding hourly traffic volumes generated by 
the proposed development were projected for the eight hours of TMC data collected and combined with the 
background traffic volumes to provide eight-hour traffic volume data for the signal warrant evaluation. The future 
signal warrant charts are summarized in Table 11 below and are attached for reference. 

The results of the signal warrant analyses indicate that the study intersections are expected to meet all of the 
warrant volume thresholds, based on the future traffic volumes. However, a review of SimTraffic network 
simulations for the intersection of SB Lapper Road (M-24) & NB-to-SB Crossover does not indicate that the 
minor-street (median crossover) traffic suffers undue delay and during the field review, any vehicle queues 
present were observed to quickly dissipate within the peak periods. 

Table 11: Future Signal Warrant Analysis Summary 

Warrant 
SB Lapeer Road (M-24) 

& 
NB-to-SB X/O 

SB Lapeer Road (M-24) 
& 

Waldon Road 

NB Lapeer Road (M-24) 
& 

SB-to-NB X/O 

Warrant 1: Eight-Hour YES YES YES 

Condition A 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Condition B 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 2: Four-Hour 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 3: Peak-Hour 
Hours Met 8 8 8 

Warrant Met YES YES YES 

7.1.2 SUMMARY 

Traffic signals are warranted at all of the study intersections; however, reviews indicate that traffic at the SB 
Lapeer Road (M-24) & NB-to-SB Crossover intersection does not experience undue delay. Therefore, in order 
to improve the future intersection operations, the following mitigation measures are recommended: 

Recommendations 
Install a fully actuated/coordinated (SCATS) traffic signal at the following intersection to accommodate the 
existing, background, and future traffic volumes: 

 SB Lapeer Road (M-24) & Waldon Road (INT #20) 

 NB Lapeer Road (M-24) & SB-to-NB Crossover, South of Waldon Road (INT #30) 

The results of the future improvements analysis are attached and summarized in Table 12. With the 
implementation of the recommended mitigation measures, all approaches and movements at the study 
intersections are expected to operate acceptably, at LOS D or better during both peak periods, with the 
exception of the following: 

(INT #20) – SB Lapeer Road (M-24) & Waldon Road 

 During the AM peak hour: The eastbound right-turn movement is expected to improve to LOS E. 

 During the PM peak hour: The eastbound right-turn movement is expected to operate at LOS E. 

Although the Synchro LOS analysis indicates poor operations for the minor street movements, due to the long 
cycle length, a review of SimTraffic network simulations indicates acceptable operations. All vehicle queueing 
was observed to be processed through the signalized intersections within each cycle length, leaving no residual 
vehicle queueing during either peak period. 
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Table 12: Future Intersection Operations with Improvements 

Intersection Approach 

Future Conditions 
(STOP Control) 

Future IMP Conditions 
(Signalized) 

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 

20 

SB Lapeer Road 
(M-24) 

& 
Waldon Road 

EBR 71.6 F 26.3 D 63.0 E 63.1 E -8.6 F→E  36.8 D→E 

SBT Free 7.4 A 5.5 A N/A 

SBR Free 1.1 A 8.0 A N/A 

Overall N/A 10.0 A 11.7 B N/A 

30 

NB Lapeer Road 
(M-24) 

& 
SB-to-NB X/O, 

S. of Waldon Rd. 

EBTL 33.4 D 780.4 F 45.7 D 54.3 D 12.3 ‐  -726.1 F→D 

WBR 13.6 B 27.5 D 51.0 D 46.9 D 37.4 B→D  19.4 ‐ 

NBT Free 4.4 A 13.1 B N/A 

NBR Free 2.6 A 3.7 A N/A 

Overall N/A 12.3 B 16.4 B N/A 

8 CRASH ANALYSIS 

A crash analysis was conducted at the study intersections. F&V obtained the crash data used in the analysis 
from the Michigan Traffic Crash Facts (MTCF) historical crash database, for the most recent three years 
(January 1, 2019, to December 31, 2021) of available data at the study intersections. The results of the crash 
analysis are summarized in Table 13. 

Table 13: Crash Analysis Summary 

Crash 
Type 

Description 

SB Lapeer (M-24) Road 
& 

NB-to-SB Crossover 

SB Lapeer (M-24) Road 
& 

Waldon Road 

NB Lapeer (M-24) Road 
& 

SB-to-NB Crossover 

Total 
Crashes 

Percentage Total 
Crashes 

Percentage Total 
Crashes 

Percentage 

1 Single Motor Vehicle Crash 0 0% 1 3% 0 0% 

2 Head On 0 0% 0 0% 0 0% 

3 Head On Left-Turn 0 0% 0 0% 0 0% 

4 Angle 0 0% 2 5% 0 0% 

5 Rear-End (Straight) 0 0% 0 0% 0 0% 

6 Rear-End (Left-Turn) 0 0% 0 0% 0 0% 

7 Rear-End (Right-Turn) 0 0% 32 87% 0 0% 

8 Sideswipe-Same 0 0% 2 5% 0 0% 

9 Sideswipe-Opposite 0 0% 0 0% 0 0% 

10 Other/Unknown 0 0% 0 0% 0 0% 

Total 0 0% 37 100% 0 0% 

SB Lapeer Road (M-24) & NB-to-SB Crossover, N. of Waldon Road: Zero (0) crashes reported at this 
intersection between 2019 and 2021. 

NB Lapeer Road (M-24) & SB-to-NB Crossover, S. of Waldon Road / Eagle Ridge Road: Zero (0) crashes 
reported at this intersection between 2019 and 2021. 

SB Lapeer Road (M-24) & Waldon Road: There were 37 crashes reported between 2019 and 2021. The 
majority of crashes (32 reports) at the study intersection were Rear-End Right-Turn (86%) crashes; the 
remaining five (5) crashes (14%) were Sideswipe (5%), Angle (5%), and Single Motor Vehicle (3%) crash types.  266
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The majority of crashes at this intersection are a result of vehicles traversing from Waldon Road to the 
southbound-to-northbound crossover. Drivers are looking north for gaps in southbound traffic and are not 
paying attention to the vehicle in front of them, are misjudging the available gap, or are not aware of backups 
in the crossover lane. Further details of the existing crash patterns are summarized below. 

 Detailed review of the crash reports (UD-10s) indicates that the rear-end crashes were primarily 
resulting from motorist on the stop-controlled Waldon Road approach watching for gaps within the 
through traffic along SB Lapeer Road (M-24) traffic. These drivers were noted to rear-end the vehicle 
in front of them on Waldon Road, thinking the vehicle had already turned onto SB Lapeer Road (M-24). 
Therefore, creating controlled gaps in traffic with intersection signalization would mitigate the existing 
rear-end crashes associated with the existing conditions. 

 Similar to the rear-end crashes, the sideswipe crashes occurred as a result of inattentive drivers 
believing the vehicle in front of them had already made their turn from Waldon Road onto SB Lapeer 
Road (M-24). The angle crashes occurred as a result of vehicles turning out onto SB Lapeer Road (M-
24) without having an adequate gap within the southbound through traffic.  

 The Single Motor Vehicle crash occurred when a vehicle was driving too fast for conditions, due to ice 
on the roadway, and lost control, striking the stop sign on Waldon Road. 

 Three (3) Type-C injury crashes were reported; no fatal or Type-A injury crashes were reported within 
the most recent three years of available data. 

The SEMCOG Crash Analysis Process Regional Critical Intersection Crash Rates, Frequencies, and Casualty 
Ratios: By Presence or Absence of Signalization was used to compare the actual crash rates and frequencies 
to the regional rates for similar intersection operations. Using methodology from the SEMCOG Crash Analysis 
Process, the intersections were further analyzed and compared to the SEMCOG regional crash frequency for 
signalized and unsignalized intersections. The results of this analysis are summarized in Table 14. The results 
of the SEMCOG analysis indicates that the crash rates and frequencies for the study intersection of SB Lapeer 
Road (M-24) & Waldon Road are greater than the SEMCOG averages for similar types of intersections. 

Table 14: Study Network Intersection Crash Analysis Summary 

Intersection 
Average ADT 

(Entering 
Volume vpd) 

Crash Frequency 
(crashes/year) 

Crash Rate 
(crashes per MEV) 
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SB Lapeer Road (M-24) & Waldon Road 24,335 12.33 3.32 9.01 1.39 0.37 1.02 

SB Lapeer Rd. (M-24) & NB-to-SB X/O, N. of Waldon 23,735 0 3.32 -3.32 0 0.37 -0.37 

NB Lapeer Road (M-24) & SB-to-NB X/O, S. of Waldon 24,955 0 3.32 -3.32 0 0.37 -0.37 

9 ACCESS MANAGEMENT 

9.1 AUXILIARY LANES 

The MDOT auxiliary turn lane treatment warrants were evaluated at the proposed site driveway; Lapeer Road 
(M-24) is a median divided roadway; therefore, the left-turn warrants were not evaluated. This analysis was 
based on the future peak hour traffic volumes shown on the attached Figure 6. The results of the analysis are 
shown on the attached MDOT warranting charts and summarized in Table 15.  

Table 15: Auxiliary Turn Lane Summary 

Intersection AM Peak PM Peak Recommendation 

SB Lapeer Road (M-24) & Site Drive Right-Turn Lane Right-Turn Lane Right-Turn Lane 

267



Hudson Square PUD | Orion Township, MI | Traffic Impact Study 
November 9, 2022 │ Page 13 of 17 

838200 - Hudson Square TIS - FINAL Report 11-9-22   

The results of the MDOT auxiliary turn lane evaluation indicates that a full-width southbound right-turn 
deceleration lane is warranted on SB Lapeer Road (M-45) at the proposed site driveway. However, the 
proposed driveway will be located within the existing right-turn lane at Waldon Road; therefore, no changes are 
recommended to the existing roadway configuration. 

9.2 DRIVEWAY SPACING 

The MDOT Geometric Design Guidance (section 1.2.2) was utilized to evaluate the location of the proposed 
site driveways in relation to nearby intersections and driveways within close proximity to the project site. The 
AASHTO desirable unsignalized access spacing and intersection corner clearance criteria were evaluated for 
the 55-mph section of SB Lapeer Road (M-24). The distance of the proposed site driveways from nearby access 
points and the warranting criteria are summarized in Table 15 and displayed in Exhibit 1. 

Table 16: Desirable Corner Clearance Summary 

Adjacent Driveways & Intersections Distance Criteria (45 mph) Meets 

Site Driveway To Waldon Road 300 feet 230 feet YES 

Site Driveway To Church Driveway 140 feet 455 feet NO 

Site Driveway To NB-to-SB Crossover 600 feet 150 feet YES 

 
Exhibit 1: Driveway Spacing 

The results of the driveway spacing analysis indicates that the proposed site driveway location is expected to 
meet the desirable corner clearance criteria, in relation to the nearby roadway and median crossover. The 
proposed access point will be located within close proximity (~140-ft) to the existing Divine Grace Lutheran 
Church and School driveway; however, the proposed driveway is located on the northern portion of the site in 
order to provide sufficient spacing from Waldon Road. Additionally, the existing church driveway is not expected 
to be a high trip generator; therefore, the potential conflicts between the adjacent access points is minimal. 
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10 SITE CIRCULATION 

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. Hourly drive-through market 
average data for similar Biggby restaurants indicates an average service rate of approximately 60 vehicles/hour. 
Additionally, the dataset indicates that approximately 67% of customers at Biggby will utilize a drive-through. 
Therefore, based on these averages, assumptions and the conservative ITE trip generation projections, it is 
estimated that approximately 50 vehicles per hour will use the proposed Biggby drive-through facility during the 
AM peak hour. The evaluation of the queue length included two criteria: 

1) A queuing analysis was performed to determine if the projected demand exceeds the service rate and 
calculate the projected queuing.  

2) Since the peak demand for the proposed drive-through is less than the available capacity, a Poisson 
Distribution was performed to determine the probability of random arrivals; the results indicate a 
maximum potential of 5 vehicles arriving at one time. 

Therefore, providing queueing on site for 5 random arrival vehicles (125 feet) past the order board will 
adequately accommodate the peak demands for this site. The projected maximum vehicle queueing is 
summarized in Table 17 and is shown on Exhibit 2; showing that the projected maximum vehicle queueing will 
not impact internal traffic operations and/or the site driveway connection to SB Lapeer Road (M-24). 
 

Table 17: Vehicle Queuing Analysis 

Biggby Drive-Through  
Stacking Space 

Number of Arrivals 50 

Time per Vehicle (s) 60 

Service Rate (veh/hr) 60 

Drive-through Queue (veh) 0 

Random Arrival (veh) 5 

Vehicle Length 25 

TOTAL QUEUE LENGTH (ft) 125 
 

Exhibit 2: Vehicle Queueing
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11 CONCLUSIONS 

The conclusions of this TIS are as follows: 

11.1 EXISTING CONDITIONS (2022) 

The results of the existing conditions analysis indicates that all approaches and movements at the study 
intersections are currently operate acceptably, at LOS D or better during both peak periods, with the exception 
of the following: 

 (INT #10) – SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon Road: During the AM peak hour, 
the northbound to southbound U-turn movement currently operates at LOS F. 

 (INT #20) – SB Lapeer Road (M-24) & Waldon Road: During the AM peak hour, the eastbound right-
turn movement currently operates at LOS F. 

 (INT #30) – NB Lapeer Road (M-24) & SB-to-NB X/O, S. of Waldon Road / Eagle Ridge Road: 
During the PM peak hour, the southbound to northbound U-turn movement is currently operating at 
LOS F. Review of SimTraffic network indicates long vehicle queues which were observed to exceed 
the available storage area and block the southbound through traffic. Review of the data collection 
videos confirms periods of long vehicle queues resulting from vehicles struggling to find adequate gaps 
within the NB Lapeer Road (M-24) through traffic. 

11.2 BACKGROUND CONDITIONS (2025) 

 The results of the background conditions analysis indicate that all study intersections are expected to 
continue to operate in a manner similar to the existing conditions analysis. Review of SimTraffic network 
simulations indicates operations similar to those observed under existing conditions. 

11.3 FUTURE CONDITIONS (2025) 

The results of the future conditions analysis indicates that the study intersections are expected to continue 
operating in a manner similar to the background conditions analysis, with the following additional impacts to 
LOS: 

 (INT #10) – SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon Road: During the PM peak hour, 
the northbound to southbound U-turn movement is expected to operate at LOS E.  

 (INT #40) – SB Lapeer Road (M-24) & Site Driveway: During the AM peak hour, the eastbound right-
turn movement is expected to operate at LOS F. Although the LOS analysis indicates poor operations 
at the proposed site driveway, review of SimTraffic network simulations indicates a 95th percentile 
queue length of approximately 95-feet (3-4 vehicles), which is not significant. 
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11.4 SIGNAL WARRANT ANALYSIS 

 Traffic signals are currently warranted at all of the study intersections as summarized in the table below 
and shown on the attached tables. 

Existing Conditions Signal Warrant Analysis Summary 

Warrant 
SB Lapeer Road (M-24) 

& 
NB-to-SB X/O 

SB Lapeer Road (M-24) 
& 

Waldon Road 

NB Lapeer Road (M-24) 
& 

SB-to-NB X/O 

Warrant 1: Eight-Hour YES YES YES 

Condition A 
Hours Met 3 8 8 

Warrant Met NO YES YES 

Condition B 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 2: 
Four-Hour 

Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 3: 
Peak-Hour 

Hours Met 5 8 8 

Warrant Met YES YES YES 

11.5 CRASH ANALYSIS 

 SB Lapeer Road (M-24) & NB-to-SB Crossover: Zero (0) crashes reported at this intersection 
between 2019 and 2021. 

 NB Lapeer Road (M-24) & SB-to-NB Crossover: Zero (0) crashes reported at this intersection 
between 2019 and 2021. 

 SB Lapeer Road (M-24) & Waldon Road: There were 37 crashes reported between 2019 and 
2021. The majority of crashes (32 reports) at the study intersection were Rear-End Right-Turn 
(86%) crashes; the remaining five (5) crashes (14%) were Sideswipe (5%), Angle (5%), and Single 
Motor Vehicle (3%) crash types.  

The majority of crashes at this intersection are a result of vehicles traversing from Waldon Road to 
the southbound-to-northbound crossover. Drivers are looking north for gaps in southbound traffic 
and are not paying attention to the vehicle in front or misjudge the available gap, or backups in the 
crossover lane. Therefore, creating controlled gaps in traffic with intersection signalization would 
mitigate the existing rear-end crashes associated with the existing conditions. 

11.6 ACCESS MANAGEMENT 

 The results of the driveway spacing evaluation indicates that the location of the proposed site 
driveway is expected to meet the desirable MDOT spacing criteria, in relation to nearby roadway 
intersection and median crossover. 

 The proposed site driveway is within close proximity (~140-feet) from an existing church driveway; 
however, the proposed driveway is located on the northern portion of the site in order to provide 
sufficient spacing from Waldon Road. Additionally, the church driveway is not expected to be a high 
trip generator; therefore, the potential conflicts between the adjacent access points is minimal. 

11.7 SITE CIRCULATION REVIEW 

 The results of the drive-through queueing evaluation indicates that the proposed site plan can 
adequately accommodate the projected vehicle queueing generated by the drive-through 
operations without impacting the internal site circulation or the adjacent roadway network. 
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12 RECOMMENDATIONS 

The recommendations of this TIS are summarized as follows: 

Recommended Improvements Existing Background Future 

(INT #20) – SB Lapeer Road (M-24) & Waldon Road 

Install a fully actuated/coordinated (SCATS) traffic signal at the 
following intersection to accommodate the existing traffic volumes. 

   

(INT #30) – NB Lapeer Road (M-24) & SB-to-NB X/O, S. of Waldon Road / Eagle Ridge Road 

Install a fully actuated/coordinated (SCATS) traffic signal at the 
following intersection to accommodate the existing traffic volumes  

   

 

 
Any questions related to this memorandum, study, analysis, and results should be addressed to Fleis & 
VandenBrink.  

 
 

 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. 
 
 
 
 
 
 
 
 

 
 
Attached: Figures 1-6 
  Proposed Site Plan 

Traffic Volume Data 
SEMCOG Data 
Synchro / SimTraffic Results 
MDOT Auxiliary Turn Lane Warrants 
MMUTCD Signal Warrants 
Drive-Through Poisson Distribution 
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J. REID COOKSEY, P.E.
MICHIGAN LICENSE No. 6201069428
LICENSED PROFESSIONAL ENGINEER

PID: 09-26-101-021
3030 SOUTH LAPEER ROAD

ORION TOWNSHIP, OAKLAND COUNTY, MICHIGAN

PLANS PREPARED BY:

AERIAL MAP
SCALE: 1" = 200'±

SOURCE: NEARMAP DATE RETRIEVED, 10/11/2022

PROJECT
SITE

PLAN REFERENCE MATERIALS:

1. THIS PLAN SET REFERENCES THE FOLLOWING DOCUMENTS
INCLUDING, BUT NOT LIMITED TO:

· SURVEY PROVIDED BY KEIFT ENGINEERING, INC.
· ARCHITECTURAL PLANS PROVIDED BY DEISNGHAUS

ARCHITECTURE

· AERIAL MAP FROM NEARMAPS ONLINE MAPPING

SYSTEM, DATE RETRIEVED 10/11/2022

· LOCATION MAP FROM USGS ONLINE MAPPING SYSTEM,

DATE RETRIEVED 10/11/2022

2. ALL REFERENCE MATERIAL LISTED ABOVE SHALL BE
CONSIDERED A PART OF THIS PLAN SET AND ALL INFORMATION
CONTAINED WITHIN THESE MATERIALS SHALL BE UTILIZED IN
CONJUNCTION WITH THIS PLAN SET. THE CONTRACTOR IS
RESPONSIBLE TO OBTAIN A COPY OF EACH REFERENCE AND
REVIEW IT THOROUGHLY PRIOR TO THE START OF
CONSTRUCTION.
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LOCATION MAP
SCALE: 1" = 800'±

SOURCE: USGS MAPS, DATE RETRIEVED 10/11/2022

ZONING MAP
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SITE DEVELOPMENT PLAN
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3030 SOUTH LAPEER ROAD
PROPOSED MULTI-USE PLANNED UNIT

DEVELOPMENT

APPLICANT

DETROIT RIVERSIDE CAPITAL
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GENERAL NOTES

1. THE CONTRACTOR SHALL VERIFY AND FAMILIARIZE THEMSELVES
WITH THE EXISTING SITE CONDITIONS AND THE PROPOSED SCOPE
OF WORK (INCLUDING DIMENSIONS, LAYOUT, ETC.) PRIOR TO
INITIATING THE IMPROVEMENTS IDENTIFIED WITHIN THESE
DOCUMENTS. SHOULD ANY DISCREPANCY BE FOUND BETWEEN THE
EXISTING SITE CONDITIONS AND THE PROPOSED WORK THE
CONTRACTOR SHALL NOTIFY STONEFIELD ENGINEERING & DESIGN,
LLC. PRIOR TO THE START OF CONSTRUCTION.

2. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND
ENSURE THAT ALL REQUIRED APPROVALS HAVE BEEN OBTAINED
PRIOR TO THE START OF CONSTRUCTION. COPIES OF ALL REQUIRED
PERMITS AND APPROVALS SHALL BE KEPT ON SITE AT ALL TIMES
DURING CONSTRUCTION.

3. ALL CONTRACTORS WILL, TO THE FULLEST EXTENT PERMITTED BY
LAW, INDEMNIFY AND HOLD HARMLESS STONEFIELD ENGINEERING &
DESIGN, LLC. AND IT'S SUB-CONSULTANTS FROM AND AGAINST ANY
DAMAGES AND LIABILITIES INCLUDING ATTORNEY'S FEES ARISING
OUT OF CLAIMS BY EMPLOYEES OF THE CONTRACTOR IN ADDITION
TO CLAIMS CONNECTED TO THE PROJECT AS A RESULT OF NOT
CARRYING THE PROPER INSURANCE FOR WORKERS COMPENSATION,
LIABILITY INSURANCE, AND LIMITS OF COMMERCIAL GENERAL
LIABILITY INSURANCE.

4. THE CONTRACTOR SHALL NOT DEVIATE FROM THE PROPOSED
IMPROVEMENTS IDENTIFIED WITHIN THIS PLAN SET UNLESS APPROVAL
IS PROVIDED IN WRITING BY STONEFIELD ENGINEERING & DESIGN,
LLC.

5. THE CONTRACTOR IS RESPONSIBLE TO DETERMINE THE MEANS AND
METHODS OF CONSTRUCTION.

6. THE CONTRACTOR SHALL NOT PERFORM ANY WORK OR CAUSE
DISTURBANCE ON A PRIVATE PROPERTY NOT CONTROLLED BY THE
PERSON OR ENTITY WHO HAS AUTHORIZED THE WORK WITHOUT
PRIOR WRITTEN CONSENT FROM THE OWNER OF THE PRIVATE
PROPERTY.

7. THE CONTRACTOR IS RESPONSIBLE TO RESTORE ANY DAMAGED OR
UNDERMINED STRUCTURE OR SITE FEATURE THAT IS IDENTIFIED TO
REMAIN ON THE PLAN SET. ALL REPAIRS SHALL USE NEW MATERIALS
TO RESTORE THE FEATURE TO ITS EXISTING CONDITION AT THE
CONTRACTORS EXPENSE.

8. CONTRACTOR IS RESPONSIBLE TO PROVIDE THE APPROPRIATE SHOP
DRAWINGS, PRODUCT DATA, AND OTHER REQUIRED SUBMITTALS
FOR REVIEW. STONEFIELD ENGINEERING & DESIGN, LLC. WILL REVIEW
THE SUBMITTALS IN ACCORDANCE WITH THE DESIGN INTENT AS
REFLECTED WITHIN THE PLAN SET.

9. THE CONTRACTOR IS RESPONSIBLE FOR TRAFFIC CONTROL IN
ACCORDANCE WITH MANUAL ON UNIFORM TRAFFIC CONTROL
DEVICES, LATEST EDITION.
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12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.
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J. REID COOKSEY, P.E.
MICHIGAN LICENSE No. 6201069428
LICENSED PROFESSIONAL ENGINEER

GRAPHIC SCALE IN FEET

0' 80'40'40'

1" = 40'

SITE PLAN

C-2

1" = 40'

TABLE OF LAND USE AND ZONING

PIN: 09-26-101-021

PROPOSED ZONE: PLANNED UNIT DEVELOPMENT (PUD)

STORAGE

ZONING REQUIREMENT REQUIRED PROPOSED

MINIMUM LOT AREA 435,600 SF (10 AC) 307,766 SF (7.07 AC) (M)

MAXIMUM LOT COVERAGE 30% (92,330 SF) 17.4% (53,460 SF)

OFF-STREET PARKING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

§ 14.03.C DRIVE-THROUGH RESTAURANT: 73 SPACES

1 SPACE PER 100 SF OF GFA *

(1,720 SF)(1 SPACE/100 SF) = 17 SPACES

RESTAURANT (SIT DOWN):

1 SPACE PER 100 SF *

(4,008 SF)(1 SPACE / 100 SF) = 40 SPACES

CLASSIC CAR CLUB:

1 SPACE PER 200 SF OF GFA *

(3,026 SF)(1 SPACE / 200 SF) = 15 SPACES

TOTAL: 17 + 40 + 15 SPACES = 72 SPACES

MULTI-FAMILY APARTMENT: 48 SPACES

2 SPACES PER UNIT

(24 UNITS)(2 SPACES/UNIT) = 48 SPACES

APARTMENT GUEST PARKING: 9 SPACES

1 SPACE PER 3 UNITS

(24 UNITS)(1 SPACE / 3 UNITS) = 8 SPACES

§ 27.04.A 90° PARKING: 9 FT X 19 FT WITH

9 FT X 19 FT WITH 22 FT AISLE 22 FT AISLE

§ 14.04.A PARALLEL PARKING: 9 FT X 22 FT

9 FT X 22 FT

§ 27.04.A OFF STREET LOADING: 10 FT X 50 FT

10 FT X 50 FT

(M) MODIFICATION

* OFF-STREET PARKING DETERMINED USING GENERAL BUSINESS DISTRICT
REQUIREMENTS

TABLE OF LAND USE AND ZONING

PIN: 09-26-101-021

PROPOSED ZONE: PLANNED UNIT DEVELOPMENT (PUD)

UNDERLYING ZONE: SINGLE-FAMILY (R-2)

PROPOSED USE

MULTIPLE-FAMILY RESIDENTIAL

ZONING REQUIREMENT REQUIRED PROPOSED

MINIMUM LOT SIZE 10,800 SF N / A

MINIMUM LOT WIDTH 80 FT N / A

MAXIMUM LOT COVERAGE 25% N / A

MAXIMUM BUILDING HEIGHT 30 FT < 30 FT

MINIMUM FRONT YARD SETBACK 25 FT 248.0 FT

MINIMUM SIDE YARD SETBACK 35 FT 65.8 FT

MINIMUM REAR YARD SETBACK 35 FT 30.3 FT (M)

MINIMUM BUILDING CLEAR SPACE 20 FT 30.0 FT

MINIMUM FLOOR AREA / UNIT 1,080 SF N / A

MINIMUM OPEN SPACE 15% PROVIDED

(M) MODIFICATION

TABLE OF LAND USE AND ZONING

PIN: 09-26-101-021

PROPOSED ZONE: PLANNED UNIT DEVELOPMENT (PUD)

UNDERLYING ZONE: GENERAL BUSINESS (GB)

PROPOSED USE

RESTAURANT WITH DRIVE-THRU

SIT DOWN RESTAURANT

CLASSIC CAR CLUB

ZONING REQUIREMENT REQUIRED PROPOSED

MINIMUM LOT AREA 12,000 SF (0.275 AC) 163,195 SF (3.75 AC)

MAXIMUM LOT COVERAGE 30% 5.4% (8,754 SF)

MAXIMUM BUILDING HEIGHT 25 FT < 25 FT

MINIMUM FRONT YARD SETBACK 30 FT 56.0 FT

MINIMUM SIDE YARD SETBACK 20 FT N / A

MINIMUM REAR YARD SETBACK 30 FT 52.8 FT

MINIMUM BUILDING CLEAR SPACE 20 FT PROVIDED

MINIMUM R.O.W. GREENBELT BUFFER 20 FT 52.7 FT

MINIMUM SINGLE-FAMILY GREENBELT BUFFER 30 FT 30.0 FT

MINIMUM OPEN SPACE 10% PROVIDED

DRIVE-THRU / SINGLE FAMILY SETBACK 100 FT 52.8 FT (M)

(M) MODIFICATION

SYMBOL DESCRIPTION

PROPOSED CURB & GUTTER

PROPOSED FLUSH CURB

PROPOSED BUILDING

PROPOSED CONCRETE PAVEMENT

PROPOSED WALL

SETBACK LINE

PROPOSED BUILDING DOORS

PROPOSED SIGNS / BOLLARDS

PROPERTY LINE

PROPOSED EVERGREEN
LANDSCAPING SCREEN
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BUILDING
7,451 SF

4 UNITS
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EXISTING POND
TO REMAIN

PROPOSED
TEMPORARY TURN

AROUND AREA

PROPOSED TRASH
ENCLOSURE

PROPOSED TRASH
ENCLOSURE PROPOSED

LOADING ZONE
PROPOSED MENU
BOARD

PROPOSED ±300 SF
OUTDOOR PATIO

PROPOSED ±1,300 SF
OUTDOOR PATIO

PROPOSED PUBLIC

ART FEATURE

PROPOSED ASPHALT
SIDEWALK CONNECTION

TO EXISTING PATH

PROPOSED CONCRETE
PATIO (TYPICAL)

PROPOSED STAGGERED
EVERGREEN SCREENING

PROPOSED STAGGERED
EVERGREEN SCREENING

PROPOSED 8 FT WIDE
PUBLIC SIDEWALK

PROPOSED PEDESTRIAN

SPACE W/ BENCHES

PROPOSED VEHICLE

ENTRY TO CLASSIC

CAR CLUB GARAGE

PROPOSED 8 FT WIDE
PUBLIC SIDEWALK

PROPOSED PEDESTRIAN
CROSSING

PROPOSED ADA SPACE WITH
SIGN ON BOLLARD (TYPICAL)

PROPOSED ADA PEDESTRIAN
RAMP (TYPICAL)

PROPOSED BUILDING
OVERHANG
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GENERAL NOTES

1. THE CONTRACTOR SHALL VERIFY AND FAMILIARIZE THEMSELVES
WITH THE EXISTING SITE CONDITIONS AND THE PROPOSED SCOPE
OF WORK (INCLUDING DIMENSIONS, LAYOUT, ETC.) PRIOR TO
INITIATING THE IMPROVEMENTS IDENTIFIED WITHIN THESE
DOCUMENTS. SHOULD ANY DISCREPANCY BE FOUND BETWEEN THE
EXISTING SITE CONDITIONS AND THE PROPOSED WORK THE
CONTRACTOR SHALL NOTIFY STONEFIELD ENGINEERING & DESIGN,
LLC. PRIOR TO THE START OF CONSTRUCTION.

2. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND
ENSURE THAT ALL REQUIRED APPROVALS HAVE BEEN OBTAINED
PRIOR TO THE START OF CONSTRUCTION. COPIES OF ALL REQUIRED
PERMITS AND APPROVALS SHALL BE KEPT ON SITE AT ALL TIMES
DURING CONSTRUCTION.

3. ALL CONTRACTORS WILL, TO THE FULLEST EXTENT PERMITTED BY
LAW, INDEMNIFY AND HOLD HARMLESS STONEFIELD ENGINEERING &
DESIGN, LLC. AND IT'S SUB-CONSULTANTS FROM AND AGAINST ANY
DAMAGES AND LIABILITIES INCLUDING ATTORNEY'S FEES ARISING
OUT OF CLAIMS BY EMPLOYEES OF THE CONTRACTOR IN ADDITION
TO CLAIMS CONNECTED TO THE PROJECT AS A RESULT OF NOT
CARRYING THE PROPER INSURANCE FOR WORKERS COMPENSATION,
LIABILITY INSURANCE, AND LIMITS OF COMMERCIAL GENERAL
LIABILITY INSURANCE.

4. THE CONTRACTOR SHALL NOT DEVIATE FROM THE PROPOSED
IMPROVEMENTS IDENTIFIED WITHIN THIS PLAN SET UNLESS APPROVAL
IS PROVIDED IN WRITING BY STONEFIELD ENGINEERING & DESIGN,
LLC.

5. THE CONTRACTOR IS RESPONSIBLE TO DETERMINE THE MEANS AND
METHODS OF CONSTRUCTION.

6. THE CONTRACTOR SHALL NOT PERFORM ANY WORK OR CAUSE
DISTURBANCE ON A PRIVATE PROPERTY NOT CONTROLLED BY THE
PERSON OR ENTITY WHO HAS AUTHORIZED THE WORK WITHOUT
PRIOR WRITTEN CONSENT FROM THE OWNER OF THE PRIVATE
PROPERTY.

7. THE CONTRACTOR IS RESPONSIBLE TO RESTORE ANY DAMAGED OR
UNDERMINED STRUCTURE OR SITE FEATURE THAT IS IDENTIFIED TO
REMAIN ON THE PLAN SET. ALL REPAIRS SHALL USE NEW MATERIALS
TO RESTORE THE FEATURE TO ITS EXISTING CONDITION AT THE
CONTRACTORS EXPENSE.

8. CONTRACTOR IS RESPONSIBLE TO PROVIDE THE APPROPRIATE SHOP
DRAWINGS, PRODUCT DATA, AND OTHER REQUIRED SUBMITTALS
FOR REVIEW. STONEFIELD ENGINEERING & DESIGN, LLC. WILL REVIEW
THE SUBMITTALS IN ACCORDANCE WITH THE DESIGN INTENT AS
REFLECTED WITHIN THE PLAN SET.

9. THE CONTRACTOR IS RESPONSIBLE FOR TRAFFIC CONTROL IN
ACCORDANCE WITH MANUAL ON UNIFORM TRAFFIC CONTROL
DEVICES, LATEST EDITION.

10. THE CONTRACTOR IS REQUIRED TO PERFORM ALL WORK IN THE
PUBLIC RIGHT-OF-WAY IN ACCORDANCE WITH THE APPROPRIATE
GOVERNING AUTHORITY AND SHALL BE RESPONSIBLE FOR THE
PROCUREMENT OF STREET OPENING PERMITS.

11. THE CONTRACTOR IS REQUIRED TO RETAIN AN OSHA CERTIFIED
SAFETY INSPECTOR TO BE PRESENT ON SITE AT ALL TIMES DURING
CONSTRUCTION & DEMOLITION ACTIVITIES.

12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.
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Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: SB Lapeer Rd -- NB to SB X/O North of Waldon QC JOB #: 15971077
CITY/STATE: Orion Township, MI DATE: Thu, Oct 13 2022

2104
0.97

0

0 2104 0

0 0 0 129

0 0 0.98 0 0.92

0 0 129 0

0 0 0

0
2233 0

Peak-Hour: 7:45 AM -- 8:45 AM
Peak 15-Min: 8:00 AM -- 8:15 AM

4.9 0

0 4.9 0

0 0 0 1.6

0 0

0 0 1.6 0

0 0 0

4.7 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count
Period 

Beginning At

SB Lapeer Rd
(Northbound)

SB Lapeer Rd
(Southbound)

NB to SB X/O North of Waldon
(Eastbound)

NB to SB X/O North of Waldon
(Westbound) Total Hourly

Totals
Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

7:00 AM 0 0 0 0 0 432 0 0 0 0 0 0 22 0 0 0 454
7:15 AM 0 0 0 0 0 498 0 0 0 0 0 0 21 0 0 0 519
7:30 AM 0 0 0 0 0 503 0 0 0 0 0 0 30 0 0 0 533
7:45 AM 0 0 0 0 0 534 0 0 0 0 0 0 31 0 0 0 565 2071
8:00 AM 0 0 0 0 0 543 0 0 0 0 0 0 28 0 0 0 571 2188
8:15 AM 0 0 0 0 0 517 0 0 0 0 0 0 35 0 0 0 552 2221
8:30 AM 0 0 0 0 0 510 0 0 0 0 0 0 35 0 0 0 545 2233
8:45 AM 0 0 0 0 0 457 0 0 0 0 0 0 21 0 0 0 478 2146

Peak 15-Min
Flowrates

Northbound Southbound Eastbound Westbound
TotalLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 0 0 0 0 2172 0 0 0 0 0 0 112 0 0 0 2284
Heavy Trucks 0 0 0 0 84 0 0 0 0 0 0 0 84

Buses
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters

Comments:

Report generated on 11/3/2022 12:50 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: SB Lapeer Rd -- NB to SB X/O North of Waldon QC JOB #: 15971079
CITY/STATE: Orion Township, MI DATE: Thu, Oct 13 2022

1331
0.98

0

0 1331 0

0 0 0 63

0 0 0.97 0 0.79

0 0 63 0

0 0 0

0
1394 0

Peak-Hour: 12:00 PM -- 1:00 PM
Peak 15-Min: 12:00 PM -- 12:15 PM

6.9 0

0 6.9 0

0 0 0 3.2

0 0

0 0 3.2 0

0 0 0

6.7 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count
Period 

Beginning At

SB Lapeer Rd
(Northbound)

SB Lapeer Rd
(Southbound)

NB to SB X/O North of Waldon
(Eastbound)

NB to SB X/O North of Waldon
(Westbound) Total Hourly

Totals
Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

11:00 AM 0 0 0 0 0 318 0 0 0 0 0 0 10 0 0 0 328
11:15 AM 0 0 0 0 0 288 0 0 0 0 0 0 13 0 0 0 301
11:30 AM 0 0 0 0 0 309 0 0 0 0 0 0 16 0 0 0 325
11:45 AM 0 0 0 0 0 311 0 0 0 0 0 0 24 0 0 0 335 1289
12:00 PM 0 0 0 0 0 340 0 0 0 0 0 0 20 0 0 0 360 1321
12:15 PM 0 0 0 0 0 336 0 0 0 0 0 0 17 0 0 0 353 1373
12:30 PM 0 0 0 0 0 330 0 0 0 0 0 0 13 0 0 0 343 1391
12:45 PM 0 0 0 0 0 325 0 0 0 0 0 0 13 0 0 0 338 1394

Peak 15-Min
Flowrates

Northbound Southbound Eastbound Westbound
TotalLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 0 0 0 0 1360 0 0 0 0 0 0 80 0 0 0 1440
Heavy Trucks 0 0 0 0 76 0 0 0 0 4 0 0 80

Buses
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters

Comments:

Report generated on 11/3/2022 12:50 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: SB Lapeer Rd -- NB to SB X/O North of Waldon QC JOB #: 15971080
CITY/STATE: Orion Township, MI DATE: Tue, Oct 18 2022

1365
0.86

0

0 1365 0

0 0 0 98

0 0 0.88 0 0.7

0 0 98 0

0 0 0

0
1463 0

Peak-Hour: 5:00 PM -- 6:00 PM
Peak 15-Min: 5:15 PM -- 5:30 PM

1.9 0

0 1.9 0

0 0 0 0

0 0

0 0 0 0

0 0 0

1.8 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count
Period 

Beginning At

SB Lapeer Rd
(Northbound)

SB Lapeer Rd
(Southbound)

NB to SB X/O North of Waldon
(Eastbound)

NB to SB X/O North of Waldon
(Westbound) Total Hourly

Totals
Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

2:00 PM 0 0 0 0 0 297 0 0 0 0 0 0 20 0 0 0 317
2:15 PM 0 0 0 0 0 287 0 0 0 0 0 0 14 0 0 0 301
2:30 PM 0 0 0 0 0 347 0 0 0 0 0 0 15 0 0 0 362
2:45 PM 0 0 0 0 0 472 0 0 0 0 0 0 25 0 0 0 497 1477
3:00 PM 0 0 0 0 0 364 0 0 0 0 0 0 33 0 0 0 397 1557
3:15 PM 0 0 0 0 0 369 0 0 0 0 0 0 24 0 0 0 393 1649
3:30 PM 0 0 0 0 0 363 0 0 0 0 0 0 29 0 0 0 392 1679
3:45 PM 0 0 0 0 0 369 0 0 0 0 0 0 22 0 0 0 391 1573
4:00 PM 0 0 0 0 0 342 0 0 0 0 0 0 25 0 0 0 367 1543
4:15 PM 0 0 0 0 0 384 0 0 0 0 0 0 30 0 0 0 414 1564
4:30 PM 0 0 0 0 0 357 0 0 0 0 0 0 32 0 0 0 389 1561
4:45 PM 0 0 0 0 0 287 0 0 0 0 0 0 29 0 0 0 316 1486
5:00 PM 0 0 0 0 0 322 0 0 0 0 0 0 35 0 0 0 357 1476
5:15 PM 0 0 0 0 0 396 0 0 0 0 0 0 20 0 0 0 416 1478
5:30 PM 0 0 0 0 0 343 0 0 0 0 0 0 18 0 0 0 361 1450
5:45 PM 0 0 0 0 0 304 0 0 0 0 0 0 25 0 0 0 329 1463

Peak 15-Min
Flowrates

Northbound Southbound Eastbound Westbound
TotalLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 0 0 0 0 1584 0 0 0 0 0 0 80 0 0 0 1664
Heavy Trucks 0 0 0 0 20 0 0 0 0 0 0 0 20

Buses
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters

Comments:

Report generated on 11/3/2022 1:25 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

Page 2 of 2
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Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: SB Lapeer Rd -- Waldon Road QC JOB #: 15971069
CITY/STATE: Orion Township, MI DATE: Thu, Oct 13 2022

2216
0.98

0

143 2073 0

143 0 0 0

0.96 0 0.98 0 0

127 127 0 0

0 0 0

0
2200 0

Peak-Hour: 7:45 AM -- 8:45 AM
Peak 15-Min: 7:45 AM -- 8:00 AM

4.6 0

10.5 4.2 0

10.5 0 0 0

0 0

7.9 7.9 0 0

0 0 0

4.4 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count
Period 

Beginning At

SB Lapeer Rd
(Northbound)

SB Lapeer Rd
(Southbound)

Waldon Road
(Eastbound)

Waldon Road
(Westbound) Total Hourly

Totals
Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

7:00 AM 0 0 0 0 0 423 32 0 0 0 64 0 0 0 0 0 519
7:15 AM 0 0 0 0 0 482 37 0 0 0 34 0 0 0 0 0 553
7:30 AM 0 0 0 0 0 495 36 0 0 0 32 0 0 0 0 0 563
7:45 AM 0 0 0 0 0 534 30 0 0 0 32 0 0 0 0 0 596 2231
8:00 AM 0 0 0 0 0 529 30 0 0 0 29 0 0 0 0 0 588 2300
8:15 AM 0 0 0 0 0 514 37 0 0 0 33 0 0 0 0 0 584 2331
8:30 AM 0 0 0 0 0 496 46 0 0 0 33 0 0 0 0 0 575 2343
8:45 AM 0 0 0 0 0 432 51 0 0 0 36 0 0 0 0 0 519 2266

Peak 15-Min
Flowrates

Northbound Southbound Eastbound Westbound
TotalLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 0 0 0 0 2136 120 0 0 0 128 0 0 0 0 0 2384
Heavy Trucks 0 0 0 0 80 4 0 0 12 0 0 0 96

Buses
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters

Comments:

Report generated on 11/3/2022 12:50 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

Page 1 of 9
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Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: SB Lapeer Rd -- Waldon Road QC JOB #: 15971071
CITY/STATE: Orion Township, MI DATE: Thu, Oct 13 2022

1399
0.97

0

161 1238 0

161 0 0 0

0.83 0 0.98 0 0

132 132 0 0

0 0 0

0
1370 0

Peak-Hour: 12:00 PM -- 1:00 PM
Peak 15-Min: 12:15 PM -- 12:30 PM

6.7 0

5.6 6.9 0

5.6 0 0 0

0 0

3.8 3.8 0 0

0 0 0

6.6 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count
Period 

Beginning At

SB Lapeer Rd
(Northbound)

SB Lapeer Rd
(Southbound)

Waldon Road
(Eastbound)

Waldon Road
(Westbound) Total Hourly

Totals
Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

11:00 AM 0 0 0 0 0 297 30 0 0 0 25 0 0 0 0 0 352
11:15 AM 0 0 0 0 0 273 29 0 0 0 24 0 0 0 0 0 326
11:30 AM 0 0 0 0 0 281 44 0 0 0 45 0 0 0 0 0 370
11:45 AM 0 0 0 0 0 289 43 0 0 0 22 0 0 0 0 0 354 1402
12:00 PM 0 0 0 0 0 302 58 0 0 0 27 0 0 0 0 0 387 1437
12:15 PM 0 0 0 0 0 323 34 0 0 0 34 0 0 0 0 0 391 1502
12:30 PM 0 0 0 0 0 307 31 0 0 0 40 0 0 0 0 0 378 1510
12:45 PM 0 0 0 0 0 306 38 0 0 0 31 0 0 0 0 0 375 1531

Peak 15-Min
Flowrates

Northbound Southbound Eastbound Westbound
TotalLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 0 0 0 0 1292 136 0 0 0 136 0 0 0 0 0 1564
Heavy Trucks 0 0 0 0 104 12 0 0 4 0 0 0 120

Buses
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters

Comments:

Report generated on 11/3/2022 12:50 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

Page 2 of 9
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: SB Lapeer Rd -- Waldon Road QC JOB #: 15971072
CITY/STATE: Orion Township, MI DATE: Tue, Oct 18 2022

1455
0.86

0

267 1188 0

267 0 0 0

0.86 0 0.88 0 0

166 166 0 0

0 0 0

0
1354 0

Peak-Hour: 5:00 PM -- 6:00 PM
Peak 15-Min: 5:15 PM -- 5:30 PM

1.7 0

0.7 1.9 0

0.7 0 0 0

0 0

1.2 1.2 0 0

0 0 0

1.8 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count
Period 

Beginning At

SB Lapeer Rd
(Northbound)

SB Lapeer Rd
(Southbound)

Waldon Road
(Eastbound)

Waldon Road
(Westbound) Total Hourly

Totals
Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

2:00 PM 0 0 0 0 0 270 40 0 0 0 42 0 0 0 0 0 352
2:15 PM 0 0 0 0 0 261 37 0 0 0 34 0 0 0 0 0 332
2:30 PM 0 0 0 0 0 306 50 0 0 0 30 0 0 0 0 0 386
2:45 PM 0 0 0 0 0 361 128 0 0 0 38 0 0 0 0 0 527 1597
3:00 PM 0 0 0 0 0 342 77 0 0 0 35 0 0 0 0 0 454 1699
3:15 PM 0 0 0 0 0 314 57 0 0 0 29 0 0 0 0 0 400 1767
3:30 PM 0 0 0 0 0 334 73 0 0 0 33 0 0 0 0 0 440 1821
3:45 PM 0 0 0 0 0 328 63 0 0 0 31 0 0 0 0 0 422 1716
4:00 PM 0 0 0 0 0 309 58 0 0 0 53 0 0 0 0 0 420 1682
4:15 PM 0 0 0 0 0 331 89 0 0 0 37 0 0 0 0 0 457 1739
4:30 PM 0 0 0 0 0 308 77 0 0 0 29 0 0 0 0 0 414 1713
4:45 PM 0 0 0 0 0 266 60 0 0 0 40 0 0 0 0 0 366 1657
5:00 PM 0 0 0 0 0 269 76 0 0 0 48 0 0 0 0 0 393 1630
5:15 PM 0 0 0 0 0 345 76 0 0 0 42 0 0 0 0 0 463 1636
5:30 PM 0 0 0 0 0 298 61 0 0 0 40 0 0 0 0 0 399 1621
5:45 PM 0 0 0 0 0 276 54 0 0 0 36 0 0 0 0 0 366 1621

Peak 15-Min
Flowrates

Northbound Southbound Eastbound Westbound
TotalLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 0 0 0 0 1380 304 0 0 0 168 0 0 0 0 0 1852
Heavy Trucks 0 0 0 0 12 0 0 0 0 0 0 0 12

Buses
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters

Comments:

Report generated on 11/3/2022 1:25 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

Page 1 of 2
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Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: NB Lapeer Rd -- Eagle Ridge Rd QC JOB #: 15971073
CITY/STATE: Orion Township, MI DATE: Thu, Oct 13 2022

0
0

1148

0 0 0

0 102 28 28

0.76 8 0.92 0 0.5

110 0 0 17

0 1018 9

0.92
0 1027

Peak-Hour: 8:00 AM -- 9:00 AM
Peak 15-Min: 8:45 AM -- 9:00 AM

0 8.7

0 0 0

0 5.9 0 0

25 0

7.3 0 0 11.8

0 9.2 0

0 9.2

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count
Period 

Beginning At

NB Lapeer Rd
(Northbound)

NB Lapeer Rd
(Southbound)

Eagle Ridge Rd
(Eastbound)

Eagle Ridge Rd
(Westbound) Total Hourly

Totals
Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

7:00 AM 0 312 0 0 0 0 0 0 52 0 0 0 0 0 12 0 376
7:15 AM 0 243 0 0 0 0 0 0 24 4 0 0 0 0 4 0 275
7:30 AM 0 183 0 0 0 0 0 0 22 2 0 0 0 0 8 0 215
7:45 AM 0 267 1 0 0 0 0 0 18 0 0 0 0 0 8 0 294 1160
8:00 AM 0 278 2 0 0 0 0 0 23 1 0 0 0 0 8 0 312 1096
8:15 AM 0 210 3 0 0 0 0 0 21 3 0 0 0 0 14 0 251 1072
8:30 AM 0 258 1 0 0 0 0 0 22 4 0 0 0 0 2 0 287 1144
8:45 AM 0 272 3 0 0 0 0 0 36 0 0 0 0 0 4 0 315 1165

Peak 15-Min
Flowrates

Northbound Southbound Eastbound Westbound
TotalLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 1088 12 0 0 0 0 0 144 0 0 0 0 0 16 0 1260
Heavy Trucks 0 100 0 0 0 0 8 0 0 0 0 0 108

Buses
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters

Comments:

Report generated on 11/3/2022 12:50 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

Page 4 of 9
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Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: NB Lapeer Rd -- Eagle Ridge Rd QC JOB #: 15971075
CITY/STATE: Orion Township, MI DATE: Thu, Oct 13 2022

0
0

1332

0 0 0

0 100 13 13

0.85 9 0.93 0 0.54

109 0 0 18

0 1219 9

0.92
0 1228

Peak-Hour: 11:45 AM -- 12:45 PM
Peak 15-Min: 11:45 AM -- 12:00 PM

0 7.3

0 0 0

0 5 0 0

11.1 0

5.5 0 0 5.6

0 7.5 0

0 7.5

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count
Period 

Beginning At

NB Lapeer Rd
(Northbound)

NB Lapeer Rd
(Southbound)

Eagle Ridge Rd
(Eastbound)

Eagle Ridge Rd
(Westbound) Total Hourly

Totals
Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

11:00 AM 0 267 2 0 0 0 0 0 19 5 0 0 0 0 2 0 295
11:15 AM 0 271 1 0 0 0 0 0 26 3 0 0 0 0 3 0 304
11:30 AM 0 295 1 0 0 0 0 0 21 2 0 0 0 0 4 0 323
11:45 AM 0 332 2 0 0 0 0 0 28 2 0 0 0 0 0 0 364 1286
12:00 PM 0 310 3 0 0 0 0 0 18 2 0 0 0 0 3 0 336 1327
12:15 PM 0 286 3 0 0 0 0 0 27 0 0 0 0 0 6 0 322 1345
12:30 PM 0 291 1 0 0 0 0 0 27 5 0 0 0 0 4 0 328 1350
12:45 PM 0 304 1 0 0 0 0 0 29 3 0 0 0 0 2 0 339 1325

Peak 15-Min
Flowrates

Northbound Southbound Eastbound Westbound
TotalLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 1328 8 0 0 0 0 0 112 8 0 0 0 0 0 0 1456
Heavy Trucks 0 104 0 0 0 0 12 0 0 0 0 0 116

Buses
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters

Comments:

Report generated on 11/3/2022 12:50 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

Page 5 of 9

289



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: NB Lapeer Rd -- Eagle Ridge Rd QC JOB #: 15971076
CITY/STATE: Orion Township, MI DATE: Tue, Oct 18 2022

0
0

2344

0 0 0

0 112 14 14

0.82 29 1.00 0 0.7

141 0 0 56

0 2218 27

0.98
0 2245

Peak-Hour: 5:00 PM -- 6:00 PM
Peak 15-Min: 5:00 PM -- 5:15 PM

0 1.3

0 0 0

0 0.9 0 0

0 0

0.7 0 0 1.8

0 1.4 3.7

0 1.4

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count
Period 

Beginning At

NB Lapeer Rd
(Northbound)

NB Lapeer Rd
(Southbound)

Eagle Ridge Rd
(Eastbound)

Eagle Ridge Rd
(Westbound) Total Hourly

Totals
Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

2:00 PM 0 358 2 0 0 0 0 0 30 0 0 0 0 0 6 0 396
2:15 PM 0 416 0 0 0 0 0 0 26 1 0 0 0 0 3 0 446
2:30 PM 0 446 2 0 0 0 0 0 25 1 0 0 0 0 3 0 477
2:45 PM 0 465 1 0 0 0 0 0 29 7 0 0 0 0 3 0 505 1824
3:00 PM 0 456 5 0 0 0 0 0 19 7 0 0 0 0 7 0 494 1922
3:15 PM 0 455 6 0 0 0 0 0 17 4 0 0 0 0 4 0 486 1962
3:30 PM 0 550 9 0 0 0 0 0 33 2 0 0 0 0 7 0 601 2086
3:45 PM 0 572 8 0 0 0 0 0 22 7 0 0 0 0 6 0 615 2196
4:00 PM 0 528 7 0 0 0 0 0 33 4 0 0 0 0 4 0 576 2278
4:15 PM 0 474 4 0 0 0 0 0 32 6 0 0 0 0 4 0 520 2312
4:30 PM 0 536 4 0 0 0 0 0 28 2 0 0 0 0 7 0 577 2288
4:45 PM 0 537 3 0 0 0 0 0 30 3 0 0 0 0 10 0 583 2256
5:00 PM 0 567 5 0 0 0 0 0 21 5 0 0 0 0 5 0 603 2283
5:15 PM 0 558 7 0 0 0 0 0 27 8 0 0 0 0 3 0 603 2366
5:30 PM 0 547 9 0 0 0 0 0 28 9 0 0 0 0 3 0 596 2385
5:45 PM 0 546 6 0 0 0 0 0 36 7 0 0 0 0 3 0 598 2400

Peak 15-Min
Flowrates

Northbound Southbound Eastbound Westbound
TotalLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 2268 20 0 0 0 0 0 84 20 0 0 0 0 20 0 2412
Heavy Trucks 0 40 0 0 0 0 0 0 0 0 0 0 40

Buses
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters

Comments:

Report generated on 11/3/2022 12:50 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

Page 6 of 9
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Level of Service Criteria for Stop Sign Controlled Intersections 

The level of service criteria are given in Exhibit 20-2.  As used here, control delay is defined as the total 
elapsed time from the time a vehicle stops at the end of the queue until the vehicle departs from the stop line; 
this time includes the time required for the vehicle to travel from the last-in-queue position to the 
first-in-queue position, including deceleration of vehicles from free-flow speed to the speed of vehicles in 
queue. 

The average total delay for any particular controlled movement is a function 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 signals are present on the major street, upstream of the subject intersection, flows may not be 
random but will likely have some platoon structure.  Although the procedures in this chapter provide a 
method for approximating the operations of a TWSC intersection with an upstream signal, the operations 
of such an intersection is arguably best handled by including it in a complete simulation

LEVEL OF SERVICE AVERAGE CONTROL DELAY 
(sec/veh) 

A < 10 

B > 10 and < 15

C > 15 and < 25

D > 25 and < 35

E > 35 and < 50

F > 50

Average total delay less than 10 sec/veh is defined as Level of Service (LOS) A.  Follow-up times of less 
than 5 sec have been measured when there is no conflicting traffic for a minor street movement, so control 
delays of less than 10 sec/veh are appropriate for low flow conditions.  A total delay of 50 sec/veh is 
assumed as the break point between LOS E and F. 

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.  Additionally, several driver behavior considerations 
combine to make delays at signalized intersections less onerous than at unsignalized intersections.  For 
example, drivers at signalized intersections are able to relax during the red interval, where drivers on the 
minor approaches to unsignalized intersections must remain attentive to the task of identifying acceptable 
gaps and vehicle conflicts.  Also, there is often much more variability in the amount of delay experienced 
by individual drivers at unsignalized than signalized intersections.  For these reasons, it is considered that 
the total delay threshold for any given level of service is less for an unsignalized intersection than for a 
signalized intersection.

LOS F exists when there are insufficient gaps of suitable size to allow a side street demand to cross safely 
through a major street traffic stream.  This level of service is generally evident from extremely long total 
delays experienced by side street traffic and by queueing on the minor approaches.  The method, however, 
is based on a constant critical gap size - that is, the critical gap remains constant, no matter how long the 
side street motorist waits.  LOS F may also appear in the form of side street vehicles’ selecting 
smaller-than-usual gaps.  In such cases, safety may be a problem and some disruption to the major traffic 
stream may result.  It is important to note that LOS F may not always result in long queues but may result in 
adjustments to normal gap acceptance behavior.  The latter is more difficult to observe on the field than 
queueing, which is more obvious. 

Source: Highway Capacity Manual, 6th Edition. Transportation Research Board, National Research Council 

Exhibit 20-2. Level of Service Criteria for Stop-Controlled Intersections (Motor Vehciles)
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Level of Service for Signalized Intersections 

Level of service for signalized intersections is defined in terms of delay, which is a measure of driver 
discomfort and frustration, fuel consumption, and lost travel time.  LOS can be characterized for the entire 
intersection, each intersection approach, and each lane group.  Specifically, level-of-service (LOS) criteria 
are stated in terms of the average stopped delay per vehicle.  The criteria are given in Exhibit 19-8.  
Delay may be measured in the field or estimated using procedures presented later in this chapter.  Delay 
is a complex measure and is dependent on a number of variables, including the quality of progression, 
the cycle length, the green ratio, and the v/c ratio for the lane group in question.  

LOS A describes operations with a control delay of 10 s/veh or less.  This level is typically assigned when 
the volume-to-capacity ratio is low and either progression is extremely favorable or the cycle length is 
very short.  If LOS A is the result of favorable progression, most vehicles arrive during a green indication 
and travel through the intersection without stopping.

LOS B describes operations with control delay between 10 and 20 s/veh.  This level is typically assigned 
when the volume-to-capacity ratio is low and either progression is highly favorable or the cycle length is 
short.  More vehicles stop than with LOS A.

Exhibit 19.8.  Level-of-Service Criteria for Signalized Intersections  (Motorized Vehicles)

LEVEL OF SERVICE STOPPED DELAY PER VEHICLE (SEC) 

A <10.0 

B > 10.0 and <20.0

C > 20.0 and < 35.0

D > 35.0 and < 55.0

E > 55.0 and < 80.0

F >80.0

LOS C describes operations with control delay between 20 and 35 s/veh.  This level is typically assigned 
when progression is favorable or the cycle length is moderate.  Individual cycle failures (i.e. one or more 
queued vehicles are not able to depart as a result of insufficient capacity during the cycle) may begin to 
appear at this level. The number if vehicle stopping is significant, although many vehicles still pass 
through the intersection without stopping.

LOS D describes operations with control delay between 35 and 55 s/veh.  This level is typically assigned 
when when the volume-to-capacity ratio is high and either progression is ineffective or the cycle length is 
long.  Many vehicles stop and individual cycle failures are noticeable.

LOS E describes operations with control delay between 55 and 80 s/veh.  This level is typically assigned 
when when the volume-to-capacity ratio is high, progression is unfavorable, and the cycle length is long.  
Individual cycle failures are frequent.

LOS F describes operations with control delay exceeding 80 s/veh or a volume-to-capacity ratio greater 
than 1.0.  This level, considered to be unacceptable to most drivers, often occurs with over-saturation, 
that is, when arrival flow rates exceed the capacity of the intersection. This level is typically assigned 
when the volume-to-capacity ratio is high, progression is very poor, and the cycle length is long.  Most 
cycles fail to clear the queue.

Source: Highway Capacity Manual, 6th Edition. Transportation Research Board, National Research Council 

1. If the v/c ratio for a lane group exceeds 1.0, a LOS F is assigned to the individual lane group. LOS for approach-based and
intersection-wide assessments are determined solely by the control delay.
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HCM 6th TWSC Existing Conditions
10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/03/2022

Intersection
Int Delay, s/veh 3.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 129 0 0 0 0 2104
Future Vol, veh/h 129 0 0 0 0 2104
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 95 95
Heavy Vehicles, % 2 2 2 2 5 5
Mvmt Flow 140 0 0 0 0 2215
 

Major/Minor Minor1 Major2
Conflicting Flow All 1108 - - -
          Stage 1 0 - - -
          Stage 2 1108 - - -
Critical Hdwy 6.84 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.84 - - -
Follow-up Hdwy 3.52 - - -
Pot Cap-1 Maneuver 204 0 0 -
          Stage 1 - 0 0 -
          Stage 2 278 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 204 - - -
Mov Cap-2 Maneuver 204 - - -
          Stage 1 - - - -
          Stage 2 278 - - -
 

Approach WB SB
HCM Control Delay, s 54.3 0
HCM LOS F
 

Minor Lane/Major Mvmt WBLn1 SBT
Capacity (veh/h) 204 -
HCM Lane V/C Ratio 0.687 -
HCM Control Delay (s) 54.3 -
HCM Lane LOS F -
HCM 95th %tile Q(veh) 4.3 -
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HCM 6th TWSC Existing Conditions
20: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/03/2022

Intersection
Int Delay, s/veh 2.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 127 0 0 2090 143
Future Vol, veh/h 0 127 0 0 2090 143
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - 500
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 92 92 95 95
Heavy Vehicles, % 8 8 2 2 5 5
Mvmt Flow 0 134 0 0 2200 151
 

Major/Minor Minor2 Major2
Conflicting Flow All - 1100 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 7.06 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.38 - -
Pot Cap-1 Maneuver 0 198 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 198 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB
HCM Control Delay, s 54.3 0
HCM LOS F
 

Minor Lane/Major Mvmt EBLn1 SBT SBR
Capacity (veh/h) 198 - -
HCM Lane V/C Ratio 0.675 - -
HCM Control Delay (s) 54.3 - -
HCM Lane LOS F - -
HCM 95th %tile Q(veh) 4.1 - -
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HCM 6th TWSC Existing Conditions
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/03/2022

Intersection
Int Delay, s/veh 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 102 8 0 0 0 28 0 1018 9 0 0 0
Future Vol, veh/h 102 8 0 0 0 28 0 1018 9 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 0 - - 475 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - -1085325568 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 76 76 76 60 60 60 92 92 92 92 92 92
Heavy Vehicles, % 7 7 7 0 0 0 9 9 9 2 2 2
Mvmt Flow 134 11 0 0 0 47 0 1107 10 0 0 0
 

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 554 1117 - - - 554 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 554 1117 - - - - - - -
Critical Hdwy 7.64 6.64 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.64 5.64 - - - - - - -
Follow-up Hdwy 3.57 4.07 - - - 3.3 - - -
Pot Cap-1 Maneuver 404 198 0 0 0 481 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 472 271 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 365 198 - - - 481 - - -
Mov Cap-2 Maneuver 365 198 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 426 271 - - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 22.9 13.3 0
HCM LOS C B
 

Minor Lane/Major Mvmt NBT NBR EBLn1WBLn1
Capacity (veh/h) - - 344 481
HCM Lane V/C Ratio - - 0.421 0.097
HCM Control Delay (s) - - 22.9 13.3
HCM Lane LOS - - C B
HCM 95th %tile Q(veh) - - 2 0.3
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HCM 6th TWSC Existing Conditions
10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/03/2022

Intersection
Int Delay, s/veh 1.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 98 0 0 0 0 1365
Future Vol, veh/h 98 0 0 0 0 1365
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 70 70 92 92 86 86
Heavy Vehicles, % 0 0 2 2 2 2
Mvmt Flow 140 0 0 0 0 1587
 

Major/Minor Minor1 Major2
Conflicting Flow All 794 - - -
          Stage 1 0 - - -
          Stage 2 794 - - -
Critical Hdwy 6.8 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.8 - - -
Follow-up Hdwy 3.5 - - -
Pot Cap-1 Maneuver 329 0 0 -
          Stage 1 - 0 0 -
          Stage 2 411 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 329 - - -
Mov Cap-2 Maneuver 329 - - -
          Stage 1 - - - -
          Stage 2 411 - - -
 

Approach WB SB
HCM Control Delay, s 23.8 0
HCM LOS C
 

Minor Lane/Major Mvmt WBLn1 SBT
Capacity (veh/h) 329 -
HCM Lane V/C Ratio 0.426 -
HCM Control Delay (s) 23.8 -
HCM Lane LOS C -
HCM 95th %tile Q(veh) 2 -
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HCM 6th TWSC Existing Conditions
20: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/03/2022

Intersection
Int Delay, s/veh 2.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 166 0 0 1196 267
Future Vol, veh/h 0 166 0 0 1196 267
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - 500
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 86 92 92 86 86
Heavy Vehicles, % 1 1 2 2 2 2
Mvmt Flow 0 193 0 0 1391 310
 

Major/Minor Minor2 Major2
Conflicting Flow All - 696 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 6.92 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.31 - -
Pot Cap-1 Maneuver 0 386 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 386 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB
HCM Control Delay, s 23.3 0
HCM LOS C
 

Minor Lane/Major Mvmt EBLn1 SBT SBR
Capacity (veh/h) 386 - -
HCM Lane V/C Ratio 0.5 - -
HCM Control Delay (s) 23.3 - -
HCM Lane LOS C - -
HCM 95th %tile Q(veh) 2.7 - -
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HCM 6th TWSC Existing Conditions
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/03/2022

Intersection
Int Delay, s/veh 39.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 112 29 0 0 0 14 0 2218 27 0 0 0
Future Vol, veh/h 112 29 0 0 0 14 0 2218 27 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 0 - - 475 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - -1085325568 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 82 82 82 70 70 70 95 95 95 92 92 92
Heavy Vehicles, % 1 1 1 0 0 0 1 1 1 2 2 2
Mvmt Flow 137 35 0 0 0 20 0 2335 28 0 0 0
 

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 1168 2363 - - - 1168 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 1168 2363 - - - - - - -
Critical Hdwy 7.52 6.52 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.52 5.52 - - - - - - -
Follow-up Hdwy 3.51 4.01 - - - 3.3 - - -
Pot Cap-1 Maneuver 150 ~ 35 0 0 0 189 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 207 68 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~ 134 ~ 35 - - - 189 - - -
Mov Cap-2 Maneuver ~ 134 ~ 35 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 185 68 - - - - - - -
 

Approach EB WB NB
HCM Control Delay, s$ 580.1 26.3 0
HCM LOS F D
 

Minor Lane/Major Mvmt NBT NBR EBLn1WBLn1
Capacity (veh/h) - - 85 189
HCM Lane V/C Ratio - - 2.023 0.106
HCM Control Delay (s) - -$ 580.1 26.3
HCM Lane LOS - - F D
HCM 95th %tile Q(veh) - - 15.1 0.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Queuing and Blocking Report Existing Conditions
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB
Directions Served L
Maximum Queue (ft) 66
Average Queue (ft) 46
95th Queue (ft) 60
Link Distance (ft) 12
Upstream Blk Time (%) 64
Queuing Penalty (veh) 82
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB NB
Directions Served L T
Maximum Queue (ft) 196 61
Average Queue (ft) 60 2
95th Queue (ft) 154 44
Link Distance (ft) 1471
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%) 1
Queuing Penalty (veh) 4

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB
Directions Served R
Maximum Queue (ft) 203
Average Queue (ft) 82
95th Queue (ft) 188
Link Distance (ft) 2710
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Existing Conditions
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB
Directions Served LT R
Maximum Queue (ft) 69 38
Average Queue (ft) 38 13
95th Queue (ft) 60 32
Link Distance (ft) 4 354
Upstream Blk Time (%) 13
Queuing Penalty (veh) 15
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB
Directions Served L
Maximum Queue (ft) 73
Average Queue (ft) 13
95th Queue (ft) 48
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 101
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Queuing and Blocking Report Existing Conditions
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/03/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB
Directions Served L
Maximum Queue (ft) 48
Average Queue (ft) 36
95th Queue (ft) 54
Link Distance (ft) 12
Upstream Blk Time (%) 25
Queuing Penalty (veh) 26
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB
Directions Served L
Maximum Queue (ft) 66
Average Queue (ft) 11
95th Queue (ft) 43
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB
Directions Served R
Maximum Queue (ft) 108
Average Queue (ft) 46
95th Queue (ft) 87
Link Distance (ft) 2710
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Existing Conditions
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/03/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB NB
Directions Served LT R T
Maximum Queue (ft) 57 43 514
Average Queue (ft) 40 10 18
95th Queue (ft) 51 32 368
Link Distance (ft) 4 354 2497
Upstream Blk Time (%) 87 0
Queuing Penalty (veh) 123 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB SB SB
Directions Served L T T
Maximum Queue (ft) 389 355 346
Average Queue (ft) 194 64 53
95th Queue (ft) 372 274 249
Link Distance (ft) 529 529
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%) 12 3
Queuing Penalty (veh) 74 4

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 227
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HCM Signalized Intersection Capacity Analysis Existing Conditions w/ IMP
20: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 127 0 0 2090 143
Future Volume (vph) 0 127 0 0 2090 143
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00
Frt 0.86 1.00 0.85
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 1602 3619 1619
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 1602 3619 1619
Peak-hour factor, PHF 0.95 0.95 0.92 0.92 0.95 0.95
Adj. Flow (vph) 0 134 0 0 2200 151
RTOR Reduction (vph) 0 0 0 0 0 26
Lane Group Flow (vph) 0 134 0 0 2200 125
Heavy Vehicles (%) 8% 8% 2% 2% 5% 5%
Turn Type Perm NA Perm
Protected Phases 6
Permitted Phases 4 6
Actuated Green, G (s) 16.2 102.9 102.9
Effective Green, g (s) 16.2 102.9 102.9
Actuated g/C Ratio 0.12 0.79 0.79
Clearance Time (s) 4.8 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 199 2864 1281
v/s Ratio Prot c0.61
v/s Ratio Perm c0.08 0.08
v/c Ratio 0.67 0.77 0.10
Uniform Delay, d1 54.4 7.2 3.1
Progression Factor 1.00 0.62 0.35
Incremental Delay, d2 8.7 1.5 0.1
Delay (s) 63.0 6.0 1.2
Level of Service E A A
Approach Delay (s) 63.0 0.0 5.7
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 8.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

312



HCM Signalized Intersection Capacity Analysis Existing Conditions w/ IMP
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 102 8 0 0 0 28 0 1018 9 0 0 0
Future Volume (vph) 102 8 0 0 0 28 0 1018 9 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 4.8 6.1 6.1
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 0.86 1.00 0.85
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 1787 1730 3486 1560
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 1787 1730 3486 1560
Peak-hour factor, PHF 0.76 0.76 0.76 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 134 11 0 0 0 47 0 1107 10 0 0 0
RTOR Reduction (vph) 0 119 0 0 0 43 0 0 2 0 0 0
Lane Group Flow (vph) 0 26 0 0 0 4 0 1107 8 0 0 0
Heavy Vehicles (%) 7% 7% 7% 0% 0% 0% 9% 9% 9% 2% 2% 2%
Turn Type Perm NA Perm NA Perm
Protected Phases 4 2
Permitted Phases 4 8 2
Actuated Green, G (s) 9.9 9.9 109.2 109.2
Effective Green, g (s) 9.9 9.9 109.2 109.2
Actuated g/C Ratio 0.08 0.08 0.84 0.84
Clearance Time (s) 4.8 4.8 6.1 6.1
Vehicle Extension (s) 5.0 5.0 3.0 3.0
Lane Grp Cap (vph) 136 131 2928 1310
v/s Ratio Prot c0.32
v/s Ratio Perm 0.01 0.00 0.01
v/c Ratio 0.19 0.03 0.38 0.01
Uniform Delay, d1 56.3 55.6 2.4 1.7
Progression Factor 0.80 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.2 0.4 0.0
Delay (s) 45.8 55.8 2.8 1.7
Level of Service D E A A
Approach Delay (s) 45.8 55.8 2.8 0.0
Approach LOS D E A A

Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Existing Conditions w/ IMP
20: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 166 0 0 1196 267
Future Volume (vph) 0 166 0 0 1196 267
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00
Frt 0.86 1.00 0.85
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 1713 3725 1667
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 1713 3725 1667
Peak-hour factor, PHF 0.86 0.86 0.92 0.92 0.86 0.86
Adj. Flow (vph) 0 193 0 0 1391 310
RTOR Reduction (vph) 0 0 0 0 0 73
Lane Group Flow (vph) 0 193 0 0 1391 237
Heavy Vehicles (%) 1% 1% 2% 2% 2% 2%
Turn Type Perm NA Perm
Protected Phases 6
Permitted Phases 4 6
Actuated Green, G (s) 19.9 99.2 99.2
Effective Green, g (s) 19.9 99.2 99.2
Actuated g/C Ratio 0.15 0.76 0.76
Clearance Time (s) 4.8 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 262 2842 1272
v/s Ratio Prot c0.37
v/s Ratio Perm c0.11 0.14
v/c Ratio 0.74 0.49 0.19
Uniform Delay, d1 52.5 5.8 4.3
Progression Factor 1.00 0.74 1.87
Incremental Delay, d2 10.3 0.6 0.3
Delay (s) 62.8 4.9 8.3
Level of Service E A A
Approach Delay (s) 62.8 0.0 5.5
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Existing Conditions w/ IMP
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 112 29 0 0 0 14 0 2218 27 0 0 0
Future Volume (vph) 112 29 0 0 0 14 0 2218 27 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 4.8 6.1 6.1
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 0.86 1.00 0.85
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 1904 1730 3762 1683
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 1904 1730 3762 1683
Peak-hour factor, PHF 0.82 0.82 0.82 0.70 0.70 0.70 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 137 35 0 0 0 20 0 2335 28 0 0 0
RTOR Reduction (vph) 0 23 0 0 0 17 0 0 6 0 0 0
Lane Group Flow (vph) 0 149 0 0 0 3 0 2335 22 0 0 0
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 2% 2% 2%
Turn Type Perm NA Perm NA Perm
Protected Phases 4 2
Permitted Phases 4 8 2
Actuated Green, G (s) 17.3 17.3 101.8 101.8
Effective Green, g (s) 17.3 17.3 101.8 101.8
Actuated g/C Ratio 0.13 0.13 0.78 0.78
Clearance Time (s) 4.8 4.8 6.1 6.1
Vehicle Extension (s) 5.0 5.0 3.0 3.0
Lane Grp Cap (vph) 253 230 2945 1317
v/s Ratio Prot c0.62
v/s Ratio Perm 0.08 0.00 0.01
v/c Ratio 0.59 0.01 0.79 0.02
Uniform Delay, d1 53.0 48.9 8.1 3.1
Progression Factor 0.94 1.00 1.00 1.00
Incremental Delay, d2 4.9 0.0 2.3 0.0
Delay (s) 54.8 49.0 10.4 3.1
Level of Service D D B A
Approach Delay (s) 54.8 49.0 10.3 0.0
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 84.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Queuing and Blocking Report Existing Conditions w/ IMP
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB
Directions Served L
Maximum Queue (ft) 79
Average Queue (ft) 48
95th Queue (ft) 65
Link Distance (ft) 12
Upstream Blk Time (%) 70
Queuing Penalty (veh) 90
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB NB
Directions Served L T
Maximum Queue (ft) 181 37
Average Queue (ft) 75 1
95th Queue (ft) 169 27
Link Distance (ft) 1471
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB
Directions Served R T T R
Maximum Queue (ft) 224 209 169 49
Average Queue (ft) 114 73 66 12
95th Queue (ft) 195 150 139 38
Link Distance (ft) 2693 279 279 279
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Existing Conditions w/ IMP
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB NB NB NB
Directions Served LT R T T R
Maximum Queue (ft) 66 35 111 131 15
Average Queue (ft) 33 13 18 21 1
95th Queue (ft) 55 31 69 77 8
Link Distance (ft) 4 354 2482 2482
Upstream Blk Time (%) 23
Queuing Penalty (veh) 26
Storage Bay Dist (ft) 475
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB
Directions Served L
Maximum Queue (ft) 178
Average Queue (ft) 34
95th Queue (ft) 117
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 116
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Queuing and Blocking Report Existing Conditions w/ IMP
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB
Directions Served L
Maximum Queue (ft) 48
Average Queue (ft) 37
95th Queue (ft) 54
Link Distance (ft) 12
Upstream Blk Time (%) 26
Queuing Penalty (veh) 28
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB
Directions Served L
Maximum Queue (ft) 70
Average Queue (ft) 12
95th Queue (ft) 43
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB
Directions Served R T T R
Maximum Queue (ft) 235 121 113 66
Average Queue (ft) 125 44 37 23
95th Queue (ft) 209 95 92 54
Link Distance (ft) 2693 279 279 279
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Existing Conditions w/ IMP
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB NB NB NB
Directions Served LT R T T R
Maximum Queue (ft) 50 43 285 731 30
Average Queue (ft) 39 8 108 135 3
95th Queue (ft) 48 27 242 494 18
Link Distance (ft) 4 354 2482 2482
Upstream Blk Time (%) 60 0
Queuing Penalty (veh) 85 0
Storage Bay Dist (ft) 475
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB SB
Directions Served L T
Maximum Queue (ft) 169 19
Average Queue (ft) 81 1
95th Queue (ft) 158 10
Link Distance (ft) 529
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 113
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HCM 6th TWSC Background Conditions
10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 3.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 131 0 0 0 0 2136
Future Vol, veh/h 131 0 0 0 0 2136
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 95 95
Heavy Vehicles, % 2 2 2 2 5 5
Mvmt Flow 142 0 0 0 0 2248
 

Major/Minor Minor1 Major2
Conflicting Flow All 1124 - - -
          Stage 1 0 - - -
          Stage 2 1124 - - -
Critical Hdwy 6.84 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.84 - - -
Follow-up Hdwy 3.52 - - -
Pot Cap-1 Maneuver 199 0 0 -
          Stage 1 - 0 0 -
          Stage 2 272 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 199 - - -
Mov Cap-2 Maneuver 199 - - -
          Stage 1 - - - -
          Stage 2 272 - - -
 

Approach WB SB
HCM Control Delay, s 58.7 0
HCM LOS F
 

Minor Lane/Major Mvmt WBLn1 SBT
Capacity (veh/h) 199 -
HCM Lane V/C Ratio 0.716 -
HCM Control Delay (s) 58.7 -
HCM Lane LOS F -
HCM 95th %tile Q(veh) 4.6 -
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HCM 6th TWSC Background Conditions
20: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 3.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 129 0 0 2122 145
Future Vol, veh/h 0 129 0 0 2122 145
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 92 92 95 95
Heavy Vehicles, % 8 8 2 2 5 5
Mvmt Flow 0 136 0 0 2234 153
 

Major/Minor Minor2 Major2
Conflicting Flow All - 1117 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 7.06 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.38 - -
Pot Cap-1 Maneuver 0 192 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 192 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB
HCM Control Delay, s 59.4 0
HCM LOS F
 

Minor Lane/Major Mvmt EBLn1 SBT SBR
Capacity (veh/h) 192 - -
HCM Lane V/C Ratio 0.707 - -
HCM Control Delay (s) 59.4 - -
HCM Lane LOS F - -
HCM 95th %tile Q(veh) 4.4 - -
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HCM 6th TWSC Background Conditions
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 3.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 104 8 0 0 0 28 0 1033 9 0 0 0
Future Vol, veh/h 104 8 0 0 0 28 0 1033 9 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 0 - - 475 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - -1085325568 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 76 76 76 60 60 60 92 92 92 92 92 92
Heavy Vehicles, % 7 7 7 0 0 0 9 9 9 2 2 2
Mvmt Flow 137 11 0 0 0 47 0 1123 10 0 0 0
 

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 562 1133 - - - 562 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 562 1133 - - - - - - -
Critical Hdwy 7.64 6.64 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.64 5.64 - - - - - - -
Follow-up Hdwy 3.57 4.07 - - - 3.3 - - -
Pot Cap-1 Maneuver 399 194 0 0 0 475 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 467 266 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 360 194 - - - 475 - - -
Mov Cap-2 Maneuver 360 194 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 421 266 - - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 23.5 13.4 0
HCM LOS C B
 

Minor Lane/Major Mvmt NBT NBR EBLn1WBLn1
Capacity (veh/h) - - 339 475
HCM Lane V/C Ratio - - 0.435 0.098
HCM Control Delay (s) - - 23.5 13.4
HCM Lane LOS - - C B
HCM 95th %tile Q(veh) - - 2.1 0.3
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HCM 6th TWSC Background Conditions
10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 99 0 0 0 0 1386
Future Vol, veh/h 99 0 0 0 0 1386
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 70 70 92 92 86 86
Heavy Vehicles, % 0 0 2 2 2 2
Mvmt Flow 141 0 0 0 0 1612
 

Major/Minor Minor1 Major2
Conflicting Flow All 806 - - -
          Stage 1 0 - - -
          Stage 2 806 - - -
Critical Hdwy 6.8 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.8 - - -
Follow-up Hdwy 3.5 - - -
Pot Cap-1 Maneuver 324 0 0 -
          Stage 1 - 0 0 -
          Stage 2 405 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 324 - - -
Mov Cap-2 Maneuver 324 - - -
          Stage 1 - - - -
          Stage 2 405 - - -
 

Approach WB SB
HCM Control Delay, s 24.4 0
HCM LOS C
 

Minor Lane/Major Mvmt WBLn1 SBT
Capacity (veh/h) 324 -
HCM Lane V/C Ratio 0.437 -
HCM Control Delay (s) 24.4 -
HCM Lane LOS C -
HCM 95th %tile Q(veh) 2.1 -
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HCM 6th TWSC Background Conditions
20: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 2.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 169 0 0 1214 271
Future Vol, veh/h 0 169 0 0 1214 271
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 86 92 92 86 86
Heavy Vehicles, % 1 1 2 2 2 2
Mvmt Flow 0 197 0 0 1412 315
 

Major/Minor Minor2 Major2
Conflicting Flow All - 706 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 6.92 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.31 - -
Pot Cap-1 Maneuver 0 381 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 381 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB
HCM Control Delay, s 24.1 0
HCM LOS C
 

Minor Lane/Major Mvmt EBLn1 SBT SBR
Capacity (veh/h) 381 - -
HCM Lane V/C Ratio 0.516 - -
HCM Control Delay (s) 24.1 - -
HCM Lane LOS C - -
HCM 95th %tile Q(veh) 2.8 - -
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HCM 6th TWSC Background Conditions
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 41.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 114 29 0 0 0 14 0 2251 27 0 0 0
Future Vol, veh/h 114 29 0 0 0 14 0 2251 27 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 0 - - 475 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - -1085325568 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 82 82 82 70 70 70 95 95 95 92 92 92
Heavy Vehicles, % 1 1 1 0 0 0 1 1 1 2 2 2
Mvmt Flow 139 35 0 0 0 20 0 2369 28 0 0 0
 

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 1185 2397 - - - 1185 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 1185 2397 - - - - - - -
Critical Hdwy 7.52 6.52 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.52 5.52 - - - - - - -
Follow-up Hdwy 3.51 4.01 - - - 3.3 - - -
Pot Cap-1 Maneuver 146 ~ 34 0 0 0 185 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 202 65 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~ 130 ~ 34 - - - 185 - - -
Mov Cap-2 Maneuver ~ 130 ~ 34 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 180 65 - - - - - - -
 

Approach EB WB NB
HCM Control Delay, s$ 616.1 26.8 0
HCM LOS F D
 

Minor Lane/Major Mvmt NBT NBR EBLn1WBLn1
Capacity (veh/h) - - 83 185
HCM Lane V/C Ratio - - 2.101 0.108
HCM Control Delay (s) - -$ 616.1 26.8
HCM Lane LOS - - F D
HCM 95th %tile Q(veh) - - 15.6 0.4

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Queuing and Blocking Report Background Conditions
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB
Directions Served L
Maximum Queue (ft) 79
Average Queue (ft) 47
95th Queue (ft) 63
Link Distance (ft) 12
Upstream Blk Time (%) 66
Queuing Penalty (veh) 87
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB NB
Directions Served L T
Maximum Queue (ft) 224 44
Average Queue (ft) 69 2
95th Queue (ft) 170 32
Link Distance (ft) 1471
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%) 0
Queuing Penalty (veh) 1

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB
Directions Served R T
Maximum Queue (ft) 188 4
Average Queue (ft) 84 0
95th Queue (ft) 163 3
Link Distance (ft) 2710 294
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Background Conditions
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB
Directions Served LT R
Maximum Queue (ft) 68 47
Average Queue (ft) 36 12
95th Queue (ft) 56 34
Link Distance (ft) 4 354
Upstream Blk Time (%) 15
Queuing Penalty (veh) 17
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB
Directions Served L
Maximum Queue (ft) 80
Average Queue (ft) 14
95th Queue (ft) 52
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 105
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Queuing and Blocking Report Background Conditions
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB
Directions Served L
Maximum Queue (ft) 48
Average Queue (ft) 36
95th Queue (ft) 54
Link Distance (ft) 12
Upstream Blk Time (%) 23
Queuing Penalty (veh) 24
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB
Directions Served L
Maximum Queue (ft) 43
Average Queue (ft) 9
95th Queue (ft) 32
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB
Directions Served R T T
Maximum Queue (ft) 596 104 100
Average Queue (ft) 196 36 32
95th Queue (ft) 848 173 159
Link Distance (ft) 2710 294 294
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 1 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Background Conditions
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB NB
Directions Served LT R T
Maximum Queue (ft) 54 39 513
Average Queue (ft) 40 11 35
95th Queue (ft) 50 34 528
Link Distance (ft) 4 354 2497
Upstream Blk Time (%) 87 0
Queuing Penalty (veh) 125 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB SB SB
Directions Served L T T
Maximum Queue (ft) 377 350 325
Average Queue (ft) 248 154 79
95th Queue (ft) 526 527 351
Link Distance (ft) 529 529
Upstream Blk Time (%) 14 0
Queuing Penalty (veh) 98 1
Storage Bay Dist (ft) 300
Storage Blk Time (%) 30 1
Queuing Penalty (veh) 189 1

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement SB SB
Directions Served T T
Maximum Queue (ft) 10 12
Average Queue (ft) 1 1
95th Queue (ft) 10 9
Link Distance (ft) 614 614
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 439
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HCM Signalized Intersection Capacity Analysis Background Conditions w/ IMP
20: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 129 0 0 2122 145
Future Volume (vph) 0 129 0 0 2122 145
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00
Frt 0.86 1.00 0.85
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 1602 3619 1619
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 1602 3619 1619
Peak-hour factor, PHF 0.95 0.95 0.92 0.92 0.95 0.95
Adj. Flow (vph) 0 136 0 0 2234 153
RTOR Reduction (vph) 0 0 0 0 0 26
Lane Group Flow (vph) 0 136 0 0 2234 127
Heavy Vehicles (%) 8% 8% 2% 2% 5% 5%
Turn Type Perm NA Perm
Protected Phases 6
Permitted Phases 4 6
Actuated Green, G (s) 16.4 102.7 102.7
Effective Green, g (s) 16.4 102.7 102.7
Actuated g/C Ratio 0.13 0.79 0.79
Clearance Time (s) 4.8 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 202 2859 1279
v/s Ratio Prot c0.62
v/s Ratio Perm c0.08 0.08
v/c Ratio 0.67 0.78 0.10
Uniform Delay, d1 54.2 7.5 3.1
Progression Factor 1.00 0.63 0.35
Incremental Delay, d2 8.5 1.6 0.1
Delay (s) 62.8 6.3 1.2
Level of Service E A A
Approach Delay (s) 62.8 0.0 6.0
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 9.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Background Conditions w/ IMP
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 8 0 0 0 28 0 1033 9 0 0 0
Future Volume (vph) 104 8 0 0 0 28 0 1033 9 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 4.8 6.1 6.1
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 0.86 1.00 0.85
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 1786 1730 3486 1560
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 1786 1730 3486 1560
Peak-hour factor, PHF 0.76 0.76 0.76 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 137 11 0 0 0 47 0 1123 10 0 0 0
RTOR Reduction (vph) 0 115 0 0 0 43 0 0 2 0 0 0
Lane Group Flow (vph) 0 33 0 0 0 4 0 1123 8 0 0 0
Heavy Vehicles (%) 7% 7% 7% 0% 0% 0% 9% 9% 9% 2% 2% 2%
Turn Type Perm NA Perm NA Perm
Protected Phases 4 2
Permitted Phases 4 8 2
Actuated Green, G (s) 10.3 10.3 108.8 108.8
Effective Green, g (s) 10.3 10.3 108.8 108.8
Actuated g/C Ratio 0.08 0.08 0.84 0.84
Clearance Time (s) 4.8 4.8 6.1 6.1
Vehicle Extension (s) 5.0 5.0 3.0 3.0
Lane Grp Cap (vph) 141 137 2917 1305
v/s Ratio Prot c0.32
v/s Ratio Perm 0.02 0.00 0.01
v/c Ratio 0.23 0.03 0.38 0.01
Uniform Delay, d1 56.1 55.2 2.6 1.7
Progression Factor 0.80 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.2 0.4 0.0
Delay (s) 46.1 55.4 2.9 1.7
Level of Service D E A A
Approach Delay (s) 46.1 55.4 2.9 0.0
Approach LOS D E A A

Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Background Conditions w/ IMP
20: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 169 0 0 1214 271
Future Volume (vph) 0 169 0 0 1214 271
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00
Frt 0.86 1.00 0.85
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 1713 3725 1667
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 1713 3725 1667
Peak-hour factor, PHF 0.86 0.86 0.92 0.92 0.86 0.86
Adj. Flow (vph) 0 197 0 0 1412 315
RTOR Reduction (vph) 0 0 0 0 0 75
Lane Group Flow (vph) 0 197 0 0 1412 240
Heavy Vehicles (%) 1% 1% 2% 2% 2% 2%
Turn Type Perm NA Perm
Protected Phases 6
Permitted Phases 4 6
Actuated Green, G (s) 20.2 98.9 98.9
Effective Green, g (s) 20.2 98.9 98.9
Actuated g/C Ratio 0.16 0.76 0.76
Clearance Time (s) 4.8 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 266 2833 1268
v/s Ratio Prot c0.38
v/s Ratio Perm c0.12 0.14
v/c Ratio 0.74 0.50 0.19
Uniform Delay, d1 52.4 6.0 4.3
Progression Factor 1.00 0.75 1.89
Incremental Delay, d2 10.6 0.6 0.3
Delay (s) 63.0 5.1 8.5
Level of Service E A A
Approach Delay (s) 63.0 0.0 5.7
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 11.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 50.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Background Conditions w/ IMP
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 114 29 0 0 0 14 0 2251 27 0 0 0
Future Volume (vph) 114 29 0 0 0 14 0 2251 27 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 4.8 6.1 6.1
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 0.86 1.00 0.85
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 1904 1730 3762 1683
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 1904 1730 3762 1683
Peak-hour factor, PHF 0.82 0.82 0.82 0.70 0.70 0.70 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 139 35 0 0 0 20 0 2369 28 0 0 0
RTOR Reduction (vph) 0 23 0 0 0 17 0 0 6 0 0 0
Lane Group Flow (vph) 0 151 0 0 0 3 0 2369 22 0 0 0
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 2% 2% 2%
Turn Type Perm NA Perm NA Perm
Protected Phases 4 2
Permitted Phases 4 8 2
Actuated Green, G (s) 17.4 17.4 101.7 101.7
Effective Green, g (s) 17.4 17.4 101.7 101.7
Actuated g/C Ratio 0.13 0.13 0.78 0.78
Clearance Time (s) 4.8 4.8 6.1 6.1
Vehicle Extension (s) 5.0 5.0 3.0 3.0
Lane Grp Cap (vph) 254 231 2943 1316
v/s Ratio Prot c0.63
v/s Ratio Perm 0.08 0.00 0.01
v/c Ratio 0.60 0.01 0.80 0.02
Uniform Delay, d1 53.0 48.8 8.3 3.1
Progression Factor 0.93 1.00 1.00 1.00
Incremental Delay, d2 4.9 0.0 2.5 0.0
Delay (s) 54.5 48.9 10.8 3.1
Level of Service D D B A
Approach Delay (s) 54.5 48.9 10.7 0.0
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Queuing and Blocking Report Background Conditions w/ IMP
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB SB
Directions Served L T
Maximum Queue (ft) 75 141
Average Queue (ft) 47 5
95th Queue (ft) 65 101
Link Distance (ft) 12 1466
Upstream Blk Time (%) 68
Queuing Penalty (veh) 89
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB NB
Directions Served L T
Maximum Queue (ft) 147 11
Average Queue (ft) 56 0
95th Queue (ft) 127 8
Link Distance (ft) 1471
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB
Directions Served R T T R
Maximum Queue (ft) 216 165 161 51
Average Queue (ft) 106 69 64 13
95th Queue (ft) 185 135 134 39
Link Distance (ft) 2693 279 279 279
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Background Conditions w/ IMP
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB NB NB NB
Directions Served LT R T T R
Maximum Queue (ft) 68 39 96 132 5
Average Queue (ft) 34 12 11 19 0
95th Queue (ft) 57 32 52 79 4
Link Distance (ft) 4 354 2482 2482
Upstream Blk Time (%) 21
Queuing Penalty (veh) 24
Storage Bay Dist (ft) 475
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB
Directions Served L
Maximum Queue (ft) 182
Average Queue (ft) 32
95th Queue (ft) 109
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 113
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Queuing and Blocking Report Background Conditions w/ IMP
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB
Directions Served L
Maximum Queue (ft) 48
Average Queue (ft) 36
95th Queue (ft) 55
Link Distance (ft) 12
Upstream Blk Time (%) 25
Queuing Penalty (veh) 27
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB
Directions Served L
Maximum Queue (ft) 59
Average Queue (ft) 10
95th Queue (ft) 38
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB
Directions Served R T T R
Maximum Queue (ft) 237 120 116 60
Average Queue (ft) 126 43 38 21
95th Queue (ft) 215 93 90 51
Link Distance (ft) 2693 279 279 279
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Background Conditions w/ IMP
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB NB NB NB
Directions Served LT R T T R
Maximum Queue (ft) 48 39 253 259 20
Average Queue (ft) 39 8 100 113 2
95th Queue (ft) 47 29 206 222 13
Link Distance (ft) 4 354 2482 2482
Upstream Blk Time (%) 57
Queuing Penalty (veh) 83
Storage Bay Dist (ft) 475
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB SB
Directions Served L T
Maximum Queue (ft) 164 31
Average Queue (ft) 75 1
95th Queue (ft) 146 23
Link Distance (ft) 529
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 109
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HCM 6th TWSC Future Conditions
10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 7.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 169 0 0 0 0 2177
Future Vol, veh/h 169 0 0 0 0 2177
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 95 95
Heavy Vehicles, % 2 2 2 2 5 5
Mvmt Flow 184 0 0 0 0 2292
 

Major/Minor Minor1 Major2
Conflicting Flow All 1146 - - -
          Stage 1 0 - - -
          Stage 2 1146 - - -
Critical Hdwy 6.84 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.84 - - -
Follow-up Hdwy 3.52 - - -
Pot Cap-1 Maneuver 193 0 0 -
          Stage 1 - 0 0 -
          Stage 2 265 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 193 - - -
Mov Cap-2 Maneuver 193 - - -
          Stage 1 - - - -
          Stage 2 265 - - -
 

Approach WB SB
HCM Control Delay, s 102.8 0
HCM LOS F
 

Minor Lane/Major Mvmt WBLn1 SBT
Capacity (veh/h) 193 -
HCM Lane V/C Ratio 0.952 -
HCM Control Delay (s) 102.8 -
HCM Lane LOS F -
HCM 95th %tile Q(veh) 7.7 -
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HCM 6th TWSC Future Conditions
20: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 3.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 131 0 0 2207 148
Future Vol, veh/h 0 131 0 0 2207 148
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 92 92 95 95
Heavy Vehicles, % 8 8 2 2 5 5
Mvmt Flow 0 138 0 0 2323 156
 

Major/Minor Minor2 Major2
Conflicting Flow All - 1162 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 7.06 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.38 - -
Pot Cap-1 Maneuver 0 179 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 179 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB
HCM Control Delay, s 71.6 0
HCM LOS F
 

Minor Lane/Major Mvmt EBLn1 SBT SBR
Capacity (veh/h) 179 - -
HCM Lane V/C Ratio 0.77 - -
HCM Control Delay (s) 71.6 - -
HCM Lane LOS F - -
HCM 95th %tile Q(veh) 5.1 - -
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HCM 6th TWSC Future Conditions
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 5.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 159 8 0 0 0 28 0 1057 9 0 0 0
Future Vol, veh/h 159 8 0 0 0 28 0 1057 9 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 0 - - 475 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - -1085325568 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 76 76 76 60 60 60 92 92 92 92 92 92
Heavy Vehicles, % 7 7 7 0 0 0 9 9 9 2 2 2
Mvmt Flow 209 11 0 0 0 47 0 1149 10 0 0 0
 

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 575 1159 - - - 575 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 575 1159 - - - - - - -
Critical Hdwy 7.64 6.64 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.64 5.64 - - - - - - -
Follow-up Hdwy 3.57 4.07 - - - 3.3 - - -
Pot Cap-1 Maneuver 391 187 0 0 0 466 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 458 258 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 352 187 - - - 466 - - -
Mov Cap-2 Maneuver 352 187 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 412 258 - - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 33.4 13.6 0
HCM LOS D B
 

Minor Lane/Major Mvmt NBT NBR EBLn1WBLn1
Capacity (veh/h) - - 338 466
HCM Lane V/C Ratio - - 0.65 0.1
HCM Control Delay (s) - - 33.4 13.6
HCM Lane LOS - - D B
HCM 95th %tile Q(veh) - - 4.3 0.3
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Future ConditionsHCM 6th TWSC
40: SB Lapeer Road (M-24) & Site Drive AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 4.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 113 0 0 2242 104
Future Vol, veh/h 0 113 0 0 2242 104
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - 175
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 95 95
Heavy Vehicles, % 2 2 2 2 5 5
Mvmt Flow 0 123 0 0 2360 109

Major/Minor Minor2 Major2
Conflicting Flow All - 1235 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 7.14 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.92 - -
Pot Cap-1 Maneuver 0 144 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 144 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -

Approach EB SB
HCM Control Delay, s 100.3 0
HCM LOS F

Minor Lane/Major Mvmt EBLn1 SBT SBR
Capacity (veh/h) 144 - -
HCM Lane V/C Ratio 0.853 - -
HCM Control Delay (s) 100.3 - -
HCM Lane LOS F - -
HCM 95th %tile Q(veh) 5.6 - -
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HCM 6th TWSC Future Conditions
10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 4.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 148 0 0 0 0 1407
Future Vol, veh/h 148 0 0 0 0 1407
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 70 70 92 92 86 86
Heavy Vehicles, % 0 0 2 2 2 2
Mvmt Flow 211 0 0 0 0 1636
 

Major/Minor Minor1 Major2
Conflicting Flow All 818 - - -
          Stage 1 0 - - -
          Stage 2 818 - - -
Critical Hdwy 6.8 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.8 - - -
Follow-up Hdwy 3.5 - - -
Pot Cap-1 Maneuver 318 0 0 -
          Stage 1 - 0 0 -
          Stage 2 399 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 318 - - -
Mov Cap-2 Maneuver 318 - - -
          Stage 1 - - - -
          Stage 2 399 - - -
 

Approach WB SB
HCM Control Delay, s 36.2 0
HCM LOS E
 

Minor Lane/Major Mvmt WBLn1 SBT
Capacity (veh/h) 318 -
HCM Lane V/C Ratio 0.665 -
HCM Control Delay (s) 36.2 -
HCM Lane LOS E -
HCM 95th %tile Q(veh) 4.5 -
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HCM 6th TWSC Future Conditions
20: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 2.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 172 0 0 1264 272
Future Vol, veh/h 0 172 0 0 1264 272
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 86 92 92 86 86
Heavy Vehicles, % 1 1 2 2 2 2
Mvmt Flow 0 200 0 0 1470 316
 

Major/Minor Minor2 Major2
Conflicting Flow All - 735 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 6.92 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.31 - -
Pot Cap-1 Maneuver 0 364 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 364 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB
HCM Control Delay, s 26.3 0
HCM LOS D
 

Minor Lane/Major Mvmt EBLn1 SBT SBR
Capacity (veh/h) 364 - -
HCM Lane V/C Ratio 0.549 - -
HCM Control Delay (s) 26.3 - -
HCM Lane LOS D - -
HCM 95th %tile Q(veh) 3.2 - -
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HCM 6th TWSC Future Conditions
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 61.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 142 29 0 0 0 14 0 2286 27 0 0 0
Future Vol, veh/h 142 29 0 0 0 14 0 2286 27 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 0 - - 475 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - -1085325568 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 82 82 82 70 70 70 95 95 95 92 92 92
Heavy Vehicles, % 1 1 1 0 0 0 1 1 1 2 2 2
Mvmt Flow 173 35 0 0 0 20 0 2406 28 0 0 0
 

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 1203 2434 - - - 1203 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 1203 2434 - - - - - - -
Critical Hdwy 7.52 6.52 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.52 5.52 - - - - - - -
Follow-up Hdwy 3.51 4.01 - - - 3.3 - - -
Pot Cap-1 Maneuver ~ 141 ~ 32 0 0 0 180 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 197 62 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~ 125 ~ 32 - - - 180 - - -
Mov Cap-2 Maneuver ~ 125 ~ 32 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 175 62 - - - - - - -
 

Approach EB WB NB
HCM Control Delay, s$ 780.4 27.5 0
HCM LOS F D
 

Minor Lane/Major Mvmt NBT NBR EBLn1WBLn1
Capacity (veh/h) - - 84 180
HCM Lane V/C Ratio - - 2.483 0.111
HCM Control Delay (s) - -$ 780.4 27.5
HCM Lane LOS - - F D
HCM 95th %tile Q(veh) - - 19.6 0.4

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Future ConditionsHCM 6th TWSC
40: SB Lapeer Road (M-24) & Site Drive PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection
Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 58 0 0 1478 77
Future Vol, veh/h 0 58 0 0 1478 77
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - 175
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 86 86
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 63 0 0 1719 90

Major/Minor Minor2 Major2
Conflicting Flow All - 905 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 7.14 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.92 - -
Pot Cap-1 Maneuver 0 240 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 240 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -

Approach EB SB
HCM Control Delay, s 25.3 0
HCM LOS D

Minor Lane/Major Mvmt EBLn1 SBT SBR
Capacity (veh/h) 240 - -
HCM Lane V/C Ratio 0.263 - -
HCM Control Delay (s) 25.3 - -
HCM Lane LOS D - -
HCM 95th %tile Q(veh) 1 - -
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Queuing and Blocking Report Future Conditions
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB
Directions Served L
Maximum Queue (ft) 78
Average Queue (ft) 50
95th Queue (ft) 64
Link Distance (ft) 12
Upstream Blk Time (%) 82
Queuing Penalty (veh) 139
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB NB
Directions Served L T
Maximum Queue (ft) 287 169
Average Queue (ft) 137 10
95th Queue (ft) 277 85
Link Distance (ft) 1471
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%) 5 0
Queuing Penalty (veh) 29 0

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB
Directions Served R
Maximum Queue (ft) 377
Average Queue (ft) 133
95th Queue (ft) 375
Link Distance (ft) 2710
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Future Conditions
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB
Directions Served LT R
Maximum Queue (ft) 73 51
Average Queue (ft) 39 15
95th Queue (ft) 58 37
Link Distance (ft) 4 354
Upstream Blk Time (%) 20
Queuing Penalty (veh) 34
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB
Directions Served L
Maximum Queue (ft) 111
Average Queue (ft) 24
95th Queue (ft) 71
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement EB
Directions Served R
Maximum Queue (ft) 128
Average Queue (ft) 50
95th Queue (ft) 97
Link Distance (ft) 249
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 202
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Queuing and Blocking Report Future Conditions
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB
Directions Served L
Maximum Queue (ft) 48
Average Queue (ft) 42
95th Queue (ft) 57
Link Distance (ft) 12
Upstream Blk Time (%) 45
Queuing Penalty (veh) 71
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB NB
Directions Served L T
Maximum Queue (ft) 160 46
Average Queue (ft) 37 4
95th Queue (ft) 118 52
Link Distance (ft) 1471
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB
Directions Served R T T
Maximum Queue (ft) 1694 292 307
Average Queue (ft) 627 136 77
95th Queue (ft) 1952 359 273
Link Distance (ft) 2710 294 294
Upstream Blk Time (%) 23 0
Queuing Penalty (veh) 116 2
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Future Conditions
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB NB
Directions Served LT R T
Maximum Queue (ft) 62 39 4
Average Queue (ft) 41 9 0
95th Queue (ft) 53 28 3
Link Distance (ft) 4 354 2497
Upstream Blk Time (%) 93
Queuing Penalty (veh) 159
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB SB SB
Directions Served L T T
Maximum Queue (ft) 500 576 542
Average Queue (ft) 400 390 135
95th Queue (ft) 648 775 482
Link Distance (ft) 529 529
Upstream Blk Time (%) 44 0
Queuing Penalty (veh) 314 2
Storage Bay Dist (ft) 300
Storage Blk Time (%) 74 3
Queuing Penalty (veh) 471 5

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement EB SB SB
Directions Served R T T
Maximum Queue (ft) 178 248 238
Average Queue (ft) 72 74 66
95th Queue (ft) 200 278 257
Link Distance (ft) 249 614 614
Upstream Blk Time (%) 8
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%) 1
Queuing Penalty (veh) 3

Zone Summary
Zone wide Queuing Penalty: 1144
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HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
20: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 131 0 0 2207 148
Future Volume (vph) 0 131 0 0 2207 148
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00
Frt 0.86 1.00 0.85
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 1602 3619 1619
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 1602 3619 1619
Peak-hour factor, PHF 0.95 0.95 0.92 0.92 0.95 0.95
Adj. Flow (vph) 0 138 0 0 2323 156
RTOR Reduction (vph) 0 0 0 0 0 26
Lane Group Flow (vph) 0 138 0 0 2323 130
Heavy Vehicles (%) 8% 8% 2% 2% 5% 5%
Turn Type Perm NA Perm
Protected Phases 6
Permitted Phases 4 6
Actuated Green, G (s) 16.5 102.6 102.6
Effective Green, g (s) 16.5 102.6 102.6
Actuated g/C Ratio 0.13 0.79 0.79
Clearance Time (s) 4.8 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 203 2856 1277
v/s Ratio Prot c0.64
v/s Ratio Perm c0.09 0.08
v/c Ratio 0.68 0.81 0.10
Uniform Delay, d1 54.2 8.1 3.1
Progression Factor 1.00 0.67 0.32
Incremental Delay, d2 8.7 2.0 0.1
Delay (s) 63.0 7.4 1.1
Level of Service E A A
Approach Delay (s) 63.0 0.0 7.0
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 10.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road AM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 159 8 0 0 0 28 0 1057 9 0 0 0
Future Volume (vph) 159 8 0 0 0 28 0 1057 9 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 4.8 6.1 6.1
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 0.86 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1784 1730 3486 1560
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1784 1730 3486 1560
Peak-hour factor, PHF 0.76 0.76 0.76 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 209 11 0 0 0 47 0 1149 10 0 0 0
RTOR Reduction (vph) 0 104 0 0 0 42 0 0 2 0 0 0
Lane Group Flow (vph) 0 116 0 0 0 5 0 1149 8 0 0 0
Heavy Vehicles (%) 7% 7% 7% 0% 0% 0% 9% 9% 9% 2% 2% 2%
Turn Type Perm NA Perm NA Perm
Protected Phases 4 2
Permitted Phases 4 8 2
Actuated Green, G (s) 15.2 15.2 103.9 103.9
Effective Green, g (s) 15.2 15.2 103.9 103.9
Actuated g/C Ratio 0.12 0.12 0.80 0.80
Clearance Time (s) 4.8 4.8 6.1 6.1
Vehicle Extension (s) 5.0 5.0 3.0 3.0
Lane Grp Cap (vph) 208 202 2786 1246
v/s Ratio Prot c0.33
v/s Ratio Perm 0.06 0.00 0.01
v/c Ratio 0.56 0.03 0.41 0.01
Uniform Delay, d1 54.2 50.9 3.9 2.6
Progression Factor 0.78 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.1 0.5 0.0
Delay (s) 45.7 51.0 4.4 2.6
Level of Service D D A A
Approach Delay (s) 45.7 51.0 4.3 0.0
Approach LOS D D A A

Intersection Summary
HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
20: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 172 0 0 1264 272
Future Volume (vph) 0 172 0 0 1264 272
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00
Frt 0.86 1.00 0.85
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 1713 3725 1667
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 1713 3725 1667
Peak-hour factor, PHF 0.86 0.86 0.92 0.92 0.86 0.86
Adj. Flow (vph) 0 200 0 0 1470 316
RTOR Reduction (vph) 0 0 0 0 0 76
Lane Group Flow (vph) 0 200 0 0 1470 240
Heavy Vehicles (%) 1% 1% 2% 2% 2% 2%
Turn Type Perm NA Perm
Protected Phases 6
Permitted Phases 4 6
Actuated Green, G (s) 20.4 98.7 98.7
Effective Green, g (s) 20.4 98.7 98.7
Actuated g/C Ratio 0.16 0.76 0.76
Clearance Time (s) 4.8 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 268 2828 1265
v/s Ratio Prot c0.39
v/s Ratio Perm c0.12 0.14
v/c Ratio 0.75 0.52 0.19
Uniform Delay, d1 52.3 6.2 4.4
Progression Factor 1.00 0.77 1.76
Incremental Delay, d2 10.8 0.7 0.3
Delay (s) 63.1 5.5 8.0
Level of Service E A A
Approach Delay (s) 63.1 0.0 5.9
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road PM Peak Hour

Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/07/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 142 29 0 0 0 14 0 2286 27 0 0 0
Future Volume (vph) 142 29 0 0 0 14 0 2286 27 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 4.8 6.1 6.1
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 0.86 1.00 0.85
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 1901 1730 3762 1683
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 1901 1730 3762 1683
Peak-hour factor, PHF 0.82 0.82 0.82 0.70 0.70 0.70 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 173 35 0 0 0 20 0 2406 28 0 0 0
RTOR Reduction (vph) 0 22 0 0 0 17 0 0 7 0 0 0
Lane Group Flow (vph) 0 186 0 0 0 3 0 2406 21 0 0 0
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 2% 2% 2%
Turn Type Perm NA Perm NA Perm
Protected Phases 4 2
Permitted Phases 4 8 2
Actuated Green, G (s) 19.7 19.7 99.4 99.4
Effective Green, g (s) 19.7 19.7 99.4 99.4
Actuated g/C Ratio 0.15 0.15 0.76 0.76
Clearance Time (s) 4.8 4.8 6.1 6.1
Vehicle Extension (s) 5.0 5.0 3.0 3.0
Lane Grp Cap (vph) 288 262 2876 1286
v/s Ratio Prot c0.64
v/s Ratio Perm 0.10 0.00 0.01
v/c Ratio 0.65 0.01 0.84 0.02
Uniform Delay, d1 51.9 46.9 10.0 3.6
Progression Factor 0.93 1.00 1.00 1.00
Incremental Delay, d2 5.8 0.0 3.1 0.0
Delay (s) 54.3 46.9 13.1 3.7
Level of Service D D B A
Approach Delay (s) 54.3 46.9 13.0 0.0
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 16.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Queuing and Blocking Report Future Conditions w/ IMP
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB
Directions Served L
Maximum Queue (ft) 83
Average Queue (ft) 51
95th Queue (ft) 67
Link Distance (ft) 12
Upstream Blk Time (%) 83
Queuing Penalty (veh) 141
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB NB NB
Directions Served L T T
Maximum Queue (ft) 326 302 134
Average Queue (ft) 170 51 15
95th Queue (ft) 375 272 147
Link Distance (ft) 1471 1471
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%) 21
Queuing Penalty (veh) 114

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB
Directions Served R T T R
Maximum Queue (ft) 216 192 198 48
Average Queue (ft) 109 101 96 16
95th Queue (ft) 193 172 174 43
Link Distance (ft) 2693 279 279 279
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Future Conditions w/ IMP
AM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB NB NB NB
Directions Served LT R T T R
Maximum Queue (ft) 73 43 123 153 18
Average Queue (ft) 39 14 18 23 1
95th Queue (ft) 61 36 78 93 7
Link Distance (ft) 4 354 2482 2482
Upstream Blk Time (%) 23
Queuing Penalty (veh) 40
Storage Bay Dist (ft) 475
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB SB
Directions Served L T
Maximum Queue (ft) 186 47
Average Queue (ft) 40 2
95th Queue (ft) 119 30
Link Distance (ft) 529
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement EB SB SB
Directions Served R T T
Maximum Queue (ft) 240 12 6
Average Queue (ft) 109 0 0
95th Queue (ft) 223 8 4
Link Distance (ft) 249 614 614
Upstream Blk Time (%) 3
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 295
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Queuing and Blocking Report Future Conditions w/ IMP
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 10: SB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement WB
Directions Served L
Maximum Queue (ft) 48
Average Queue (ft) 41
95th Queue (ft) 56
Link Distance (ft) 12
Upstream Blk Time (%) 36
Queuing Penalty (veh) 58
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 11: NB Lapeer Road (M-24) & NB-to-SB X/O, N. of Waldon

Movement NB
Directions Served L
Maximum Queue (ft) 118
Average Queue (ft) 24
95th Queue (ft) 76
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 20: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB
Directions Served R T T R
Maximum Queue (ft) 242 149 138 75
Average Queue (ft) 130 52 49 23
95th Queue (ft) 210 112 110 54
Link Distance (ft) 2693 279 279 279
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Future Conditions w/ IMP
PM Peak Hour

Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022

Intersection: 30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Movement EB WB NB NB NB
Directions Served LT R T T R
Maximum Queue (ft) 53 47 315 362 28
Average Queue (ft) 40 9 128 147 3
95th Queue (ft) 48 32 271 293 17
Link Distance (ft) 4 354 2482 2482
Upstream Blk Time (%) 61
Queuing Penalty (veh) 105
Storage Bay Dist (ft) 475
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 31: SB Lapeer Road (M-24) & SB-to-NB X/O

Movement SB SB
Directions Served L T
Maximum Queue (ft) 233 18
Average Queue (ft) 101 1
95th Queue (ft) 195 11
Link Distance (ft) 529
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 40: SB Lapeer Road (M-24) & Site Drive

Movement EB
Directions Served R
Maximum Queue (ft) 69
Average Queue (ft) 30
95th Queue (ft) 59
Link Distance (ft) 249
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 163

357



358

jacobs
Text Box
RT LANE Recommended

jacobs
Typewritten Text
SB Lapeer Road (M-24) & Site Drive

trevor.boer
Oval

trevor.boer
Oval

juliek
Line

juliek
Line

juliek
Line

juliek
Line

juliek
Text Box
AM=104

juliek
Text Box
AM=2,346
PM=1,555


juliek
Text Box
PM=77



Spot Number: 

Major Street: Minor Street: NB-to-SB X/O
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A NO

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Existing Conditions

SB Lapeer Road (M-24) at NB-to-SB X/O
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 1967 104 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2027 119 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1226 63 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1331 63 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1403 74 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1465 108 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1370 116 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1365 98 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 3
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

NO

YES

N/A

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

SB Lapeer Road (M-24)  @  NB-to-SB X/O

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

Page 2
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? NO1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Existing 
Conditions Number of Hours that met the Warrant: 3

SB Lapeer Road (M-24)  @  NB-to-SB 
X/O

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Existing Conditions

SB Lapeer Road (M-24)  @  NB-to-SB X/O
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane

Page 1
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

5
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: Waldon Road
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Existing Conditions

SB Lapeer Road (M-24) at Waldon Road
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 2069 162 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2135 131 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1286 116 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1399 132 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1453 144 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1588 128 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1498 159 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1455 166 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

SB Lapeer Road (M-24)  @  Waldon Road

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

Page 1
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Existing 
Conditions Number of Hours that met the Warrant: 8

SB Lapeer Road (M-24)  @  Waldon 
Road

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Existing Conditions

SB Lapeer Road (M-24)  @  Waldon Road
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane

Page 2

370



Spot Number: 

Major Street: Minor Street: SB-to-NB XO
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

NB Lapeer Road (M-24)
Existing Conditions

NB Lapeer Road (M-24) at SB-to-NB XO
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 1005 122 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 1018 110 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1165 106 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1191 111 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1685 119 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 2033 111 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 2075 138 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 2218 141 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

NB Lapeer Road (M-24)  @  SB-to-NB XO

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

Page 2

372



0

500

1000

1500

2000

2500

0 4 8 12 16 20 24

Vo
lu
m
e:
 V
eh

ic
le
 p
er
 H
ou

r

Time of the day: Hr.

Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Existing 
Conditions Number of Hours that met the Warrant: 8

NB Lapeer Road (M-24)  @  SB-to-NB 
XO

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Existing Conditions

NB Lapeer Road (M-24)  @  SB-to-NB XO
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: NB-to-SB X/O
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A NO

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Background Conditions

SB Lapeer Road (M-24) at NB-to-SB X/O
Orion Township

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 1997 106 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2058 121 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1244 64 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1351 64 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1424 75 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1487 110 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1391 118 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1386 99 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 4
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

NO

YES

N/A

SB Lapeer Road (M-24)  @  NB-to-SB X/O

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

Page 2
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? NO1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Background 
Conditions Number of Hours that met the Warrant: 4

SB Lapeer Road (M-24)  @  NB-to-SB 
X/O

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Background 
Conditions

SB Lapeer Road (M-24)  @  NB-to-SB X/O
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number:
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

5
YES

Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number:
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane

Page 2

382



Spot Number: 

Major Street: Minor Street: Waldon Road
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Background Conditions

SB Lapeer Road (M-24) at Waldon Road
Orion Township

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 2100 164 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2167 133 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1305 118 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1420 134 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1475 146 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1612 130 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1521 161 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1477 169 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

B. Is the Interruption of Continuous Traffic Met? (Condition B)
C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

SB Lapeer Road (M-24)  @  Waldon Road

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)

Page 1

384



0

500

1000

1500

2000

2500

3000

0 4 8 12 16 20 24

Vo
lu
m
e:
 V
eh

ic
le
 p
er
 H
ou

r

Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Background 
Conditions Number of Hours that met the Warrant: 8

SB Lapeer Road (M-24)  @  Waldon 
Road

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Background 
Conditions

SB Lapeer Road (M-24)  @  Waldon Road
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number:
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number:
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: SB-to-NB XO
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

NB Lapeer Road (M-24)
Background Conditions

NB Lapeer Road (M-24) at SB-to-NB XO
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 1020 124 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 1033 112 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1183 108 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1209 113 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1710 121 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 2064 113 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 2106 140 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 2251 143 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

NB Lapeer Road (M-24)  @  SB-to-NB XO

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B
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Time of the day: Hr.

Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Background 
Conditions Number of Hours that met the Warrant: 8

NB Lapeer Road (M-24)  @  SB-to-NB 
XO

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Background 
Conditions

NB Lapeer Road (M-24)  @  SB-to-NB XO
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?

0

100

200

300

400

500

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

M
IN
O
R 
ST
RE

ET
 H
IG
H
ER

 V
O
LU

M
E 
AP

PR
O
AC

H
‐V
PH

MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: NB-to-SB X/O
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Future Conditions

SB Lapeer Road (M-24) at NB-to-SB X/O
Orion Township

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 2036 144 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2100 162 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1273 108 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1383 107 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1440 111 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1503 149 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1408 160 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1404 139 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

B. Is the Interruption of Continuous Traffic Met? (Condition B)
C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

SB Lapeer Road (M-24)  @  NB-to-SB X/O

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number: Future Conditions Number of Hours that met the Warrant: 8
SB Lapeer Road (M-24)  @  NB-to-SB 
X/O

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Future Conditions

SB Lapeer Road (M-24)  @  NB-to-SB X/O
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: Waldon Road
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Future Conditions

SB Lapeer Road (M-24) at Waldon Road
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 2180 165 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2250 134 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1364 119 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1482 135 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1525 146 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1660 131 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1565 163 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1524 171 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

SB Lapeer Road (M-24)  @  Waldon Road

: Have other remedial measures been tried?

Page 1
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number: Future Conditions Number of Hours that met the Warrant: 8
SB Lapeer Road (M-24)  @  Waldon 
Road

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Future Conditions

SB Lapeer Road (M-24)  @  Waldon Road
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane

Page 2
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Spot Number: 

Major Street: Minor Street: SB-to-NB XO
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

NB Lapeer Road (M-24)
Future Conditions

NB Lapeer Road (M-24) at SB-to-NB XO
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 1044 173 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 1069 165 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1223 143 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1251 149 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1737 151 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 2115 142 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 2154 164 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 2310 168 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

NB Lapeer Road (M-24)  @  SB-to-NB XO

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

Page 2
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Time of the day: Hr.

Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number: Future Conditions Number of Hours that met the Warrant: 8
NB Lapeer Road (M-24)  @  SB-to-NB 
XO

Data Collection Date: 10/13/2022
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Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Future Conditions

NB Lapeer Road (M-24)  @  SB-to-NB XO
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Biggby Drive‐Thru Stacking Space
95th Percentile Probability ‐ Drive Through Queue Length (# of Vehicles)

Volume = 50 vph
service rate = 60 veh/hr

 0.833333

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 43.46% 43.46% 26 26 0 0
0.8333 1 1 1 36.22% 79.68% 22 48 22 22
0.6944 2 2 2 15.09% 94.77% 9 11 18 40
0.5787 3 3 6 4.19% 98.96% 3 14 8 47
0.4823 4 4 24 0.87% 99.83% 1 14 2 49
0.4019 5 5 120 0.15% 99.98% 0 14 0 50
0.3349 6 6 720 0.02% 100.00% 0 14 0 50
0.2791 7 7 5040 0.00% 100.00% 0 14 0 50
0.2326 8 8 40320 0.00% 100.00% 0 14 0 50
0.1938 9 9 362880 0.00% 100.00% 0 14 0 50
0.1615 10 10 3628800 0.00% 100.00% 0 14 0 50
0.1346 11 11 39916800 0.00% 100.00% 0 14 0 50
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 CHARTER TOWNSHIP OF ORION PLANNING COMMISSION MINUTES
PC-22-39, HUDSON SQUARE PLANNED UNIT DEVELOPMENT (PUD) CONCEPT PLAN

JOINT PUBLIC HEARING – WEDNESDAY, NOVEMBER 16, 2022

The Charter Township of Orion Planning Commission held a Public Hearing on Wednesday, November 16, 2022, at 
7:05 p.m. at the Orion Township Municipal Complex Board Room 2323 Joslyn Road, Lake Orion, MI  48360.

PLANNING COMMISSION MEMBERS PRESENT:
Scott Reynolds, Chairman Don Walker, PC Rep to ZBA
Derek Brackon, Commissioner Joe St. Henry, Secretary
Kim Urbanowski, BOT Rep to PC Jessica Gingell, Commissioner
          
PLANNING COMMISSION MEMBERS ABSENT:
Don Gross, Vice Chairman

CONSULTANTS PRESENT:
Jill Bahm, (Township Planner) of Giffels Webster
Eric Pietsch, (Township Planner) of Giffels Webster
Mark Landis (Township Engineer) of Orchard, Hiltz, and McCliment, Inc.
Lynn Harrison, Planning & Zoning Specialist

OTHERS PRESENT:  
Amy Harris Scott Harris Matt Malenich
Ray Harris Greg Moran Amy Keyzer
Sherley Moran Emily Glassford David Steuer
John Slocombe Elizabeth Glassford Lorita Woznick
Diane Glassford Sydnee Keucken Mary Mansfield
Ari Geczi Jen Geczi Terry Clissold
Fred Glassford Elizabeth Fenwick Sharon McQueen
Susan Johnston Marcie Ramsey John Whitley
Alicia Lawson Matt Lawson Melissa Canelis
Giselle Graham James Graham Tracy Deuman
Kelly Mihelich Ryan Soldan Al Hassnan

PC-22-39, Hudson Square Planned Unit Development (PUD) Concept Plan, located at 3030 S. Lapeer 
Rd. (Sidwell #09-26-101-021).

Chairman Reynolds asked the petitioner to make a presentation.  

Mr. Michael Wayne with Detroit Riverside Capital located at 3250 Auburn Rd., Auburn Hills, MI presented.

Mr. Wayne stated that they were there to share with them a proposal that cultivates the vision of the Orion 
Township Master Plan and practices responsible development on a currently underutilized parcel.

Mr. Wayne said that this project is not The Woodlands.  This proposal has nothing to do with The 
Woodlands and it is a completely separate project.  He added that the adjoining 20 acres that were 
previously part of The Woodlands proposal is not a part of this proposal, and they have no intention to 
combine this with the adjacent parcels.

Mr. Wayne stated that the history of this site is interesting because following The Woodlands proposal Dr. 
Canine was left with a choice of what to do with his land.  He met with various members of the Township 
and through those meetings created some ideas, and the output of those ideas is what they have here 
tonight.

Mr. Wayne said the existing subject parcel is 7.07 acres.  It is located on the northwest corner of Lapeer 
and Waldon, and the address is 3030 S. Lapeer Rd.  The current zoning of the parcel is split between 
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PC-22-39, Hudson Square PUD Concept Plan, November 16, 2022, Joint Public Hearing
`

2

General Business (GB), and (R-2) single-family.  They are bordered to the south by (OP-1) to the east by 
(RM-1) and to the north, by (R-2) although the current land use is institutional a church being built there 
and then north of that is (RM-1), to the west is (R-2) residential.  

Mr. Wayne said that as of today there is a project that is currently approved on this site.  This project 
features 26,000 total square feet of office space as well as a 4,000 square foot free-standing restaurant.  
He added that the majority of the office space was being built on spec to complement the car club.  But, in 
a post-pandemic environment, the demand for office space has completely fallen off a cliff.  As an 
example, in Oakland County there are 54 million square feet of office space in total, currently, 24% of that 
office space is vacant.  That leaves 12 million square feet of office space in Oakland County currently 
vacant.  Not a good time to build spec office space.

Mr. Wayne stated that there was another challenge facing this site and that was the adjacent three acres 
that by building the subject parcel really limited the future development potential of the property to the 
west.  When faced with the economic challenges of office space, as well as the underutilized land, Dr. 
Canine knew that he had to rethink his approach to this site.  So, they collaborated with Dr. Canine and 
created Hudson Square.  They feel that Hudson Square is a tremendous project that meets the relevant 
needs of the community today as compared to what is currently approved.

Mr. Wayne said that Hudson Square site plan has four main components.  On the southeast is the 
restaurant which is also attached to the car club.  The northeast is the drive-through Biggby Coffee and to 
the west is the for-lease residential.  Now, of all of these uses, they need a total of 128 parking spaces of 
which they provide 130, so parking is not an issue.  

Mr. Wayne stated that every (PUD) must bring along with it public benefits, and Hudson Square has 
numerous.  Many of those were mentioned by the Giffels Webster review, which they will hear about later 
tonight.  A couple of those benefits include the preservation of natural features. On the southwest portion 
of the site, they have a beautiful water feature and that was certainly key in their site design to preserve 
and not disturb that wetland area.  Furthermore, Waldon Rd. features a beautiful tree line as they are 
driving toward Lapeer and it was really important to them to preserve that tree line, in doing so they did not 
create any access from the property to Waldon Rd.  

Mr. Wayne said that Hudson Square also brings improvements in public safety through the additional 
construction of safety paths.  Of course, this is beneficial just for their site alone, but when they look at the 
macro situation there is an existing safety path that runs about 3,000-ft. north to south just south of 
Summerfield Condo community all the way up to the Home Depot.  That stretch of safety path doesn’t 
currently connect with the existing three-mile path that is to the west along Waldon Rd. in between Lapeer 
Rd. and Baldwin.  Hudson Square will provide for the connection of almost four miles worth of safety paths 
which currently are inaccessible to one another.   

Mr. Wayne stated that open space and nature preservation were important to them so open space was 
another public benefit.  They have been able to generate 40% of the site to remain as open space, and 
this is more than double what the ordinance requires.

Mr. Wayne noted that high-quality architectural design is another public benefit listed in the (PUD) 
application and it is certainly applicable to Hudson Square.  Between the commercial and residential uses 
they have identified façade materials that are not only high quality and durable, but also very aesthetically 
pleasing and that is represented in some of the elevations and renderings that they will see tonight.

Mr. Wayne said that his favorite public benefit is the public art feature which is proposed at the southeast 
corner of the site.  This is a 10-acre patio space that will be centered by public art piece.  He will 
collaborate with some of the various art institutions, perhaps the DIA to come up with a sculpture design 
and then propose that for approval to the necessary township boards.  They feel that this is a really great 415
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way to accent a popular corner and display a cornerstone piece that can be representative of Orion 
Township.

Mr. Wayne stated that accessing (PUD) compliance with the Master Plan is critical.  One of the ways to do 
that is to look at the Future Land Use designation.  This site on the west portion is high-density residential 
in the Master Plan and on the east portion is General Business (GB).  The Master Plan also calls for 
higher density residential near commercial thoroughfares, of course, that applies here.  It looks like they 
are missing middle housing types that specifically name quadplexes as one of those and that is what they 
were presenting tonight.

Mr. Wayne said it calls for the clustering of residential units around natural features and open space, he 
explained how that was achieved by this site plan.  Lastly, it mentions that commercial corridors should be 
placed along major thoroughfares, of course, they are the most major thoroughfare in the Township.  

Mr. Wayne stated that the Giffels Webster review letter notes a number of these, and they stated that the 
project was generally consistent with the Master Plan and the Future Land Use, and they agreed.

Mr. Wayne said with this project there are four key components; the first is Sweet Amy’s Eating House.  
This is a 4,000-square-foot upscale restaurant that has over 1,000 square feet of outdoor dining space.  
Then they have Biggby Coffee which is a 1,700-square-foot drive-through, quick-service restaurant.  They 
have the Orion Classic Car Club, which is 3,000 square feet and again is connected to the restaurant.  
And lastly the 24 residential for lease units.  They are going to break down each of these components.  He 
asked Amy Harris the owner of Sweet Amy’s and Biggby Coffee to come up and share a few words.

Mrs. Amy Harris 943 Watersmeet Dr., Oxford, MI presented.

Mrs. Harris said that she has lived in the area for ten years.  All four of their adult children went to Lake 
Orion High School.  They are affiliated with Lake Orion although they technically are in Oxford.  She stated 
that she owned Sweet Amy’s Eating House in Lake Orion for six years.  She said she worked in 
restaurants for seven years throughout high school and college.  She then went into advertising and 
worked 18 years at a larger advertising agency managing a multimillion-dollar automotive, casino, and 
healthcare accounts.  After those 18 years, she got burnt out in corporate America and she always had the 
desire to open a healthy restaurant.  Her family eats very healthy and clean, and her daughter has 10 plus 
anaphylactic food allergies.  No restaurants in the area can truly accommodate her allergies.  They did 
some research and found there was a need for a healthy primarily non-GMO restaurant in the area that 
does accommodate individuals with special dietary restrictions.  They decided to open an Honest to 
Goodness Breakfast & Smoothies in May of 2016.  That evolved into Sweet Amy’s Eating House during 
COVID as people were not so apt to go out for breakfast.  They had to pivot and change their primary 
focus to lunches and dinners, and still served the breakfast that they were known for.  They were an 
award-winning restaurant for six years; they won various awards, everything from best breakfast to best 
lunch in the local advertiser and as well as the Oakland Press.  They were consistently rated 4.5 and 
higher on all social media.  With heavy hearts, they had to make a decision to close their doors on January 
30, 2022, due to the everlasting effects of COVID.  They were not able to maintain a kitchen crew, they 
tried for over 6 months to no avail.  They had to make a hard decision and take a break and close at that 
location.  However, the intent was always to open in a better location.  They have been interested in 
partnering with Dr. John Canine for years.  It just recently came to the realization that they were going to 
be part of this Hudson Square plan, within the last year.  She added that two years ago she was 
diagnosed with celiac.  Between herself and her daughter’s allergies, they understand the challenges that 
the community and people with special dietary restrictions go through on a daily basis.  There is literally 
nowhere in town where she can feel comfortable dining, or her daughter, that she won’t have a severe 
allergic reaction and end up in the hospital.  Restaurants say they can accommodate but the reality is 
most can’t.  Therefore, she always felt Sweet Amy’s was her way of giving back and helping others in the 
community that goes through similar challenges. 416
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Mrs. Harris added that they did previously own Sweet Amy’s Eating House located at 1166 S. Lapeer Rd. 
in Orion Township.  It was located in the Sherman Williams Plaza just north of OSB across from Planet 
Fitness.  They developed quite a following as they were a scratch kitchen 90% non-GMO and 
accommodated special diets such as celiac, vegetarians, and vegans, and did their best to accommodate 
those with anaphylactic food allergies.  In her kitchen, they would utilize only the highest ingredients such 
as nitrate-free breakfast meats, cage-free eggs, grass-fed beef, wild-caught salmon, and as much organic 
dairy and produce as they could.  All of their sauces, pancake mixes, and salad dressings, were made 
from scratch, handmade.  Just as an example they had three varieties of their pancake mix, organic 
buttermilk, gluten-free dairy free, and a vegan mix made without eggs and dairy.  They take their allergies 
very seriously.  On that note, they had a separate gluten-free griddle, gluten-free fryer, that only touched 
potatoes, gluten-free toaster, and a gluten-free prep area to avoid contamination with gluten and other 
major allergens.  Many of their breakfast, lunch, and dinner options are naturally gluten-free since they are 
making items from scratch.  Some of their local favorites were gluten-free dairy-free carrot cake pancakes, 
gluten-free eggs over ham hash, gluten-free vegan hash, grass-fed burger slider that had an option for 
gluten-free slider bun, and 100% gluten-free fried varieties.  

Mrs. Harris noted that this new Sweet Amy’s Restaurant would follow suit with the same scratch kitchen 
model that accommodates special diets, however, this restaurant will be primarily focused on dinners with 
a brunch offering on the weekends.  In the renderings, it displays that they are proposing a 4,000-square- 
foot building with a 1,000-square-foot mezzanine above it for VIP social gathering space.  It would have a 
minimum of 1,000 square foot patio surrounded by beautiful foliage that overlooks the pond.  There would 
be lots of glass so even those dining from inside would be able to enjoy the beautiful scenery.  The overall 
look will be upscale in nature, two unique aspects of their restaurants to the area would be the fact that 
they would have a private dining room fishbowl style, so it would be open surrounded by wine on the walls.  
They are going to have soft seating in the front all the way to the middle of the restaurant where there will 
be sofas, tables, and chairs so people can come and socialize over appetizers and hors d’oeuvres.  In 
addition, they are going to have a window that showcases and displays one of those luxury classic cars 
that Dr. John Canine would have in his car club.  Truly nothing like it from an ambiance perspective along 
with food offerings in their area.  They would need to drive to southern Oakland County or Detroit to find 
something comparable.  They are excited to bring the second rendition of Sweet Amy’s to Lake Orion.  
There is a need for Sweet Amy’s number two in Lake Orion, additionally, there is a need for another coffee 
venue in Lake Orion.  They would like to bring a Biggby Coffee to the area.  There are currently no Biggby 
Coffee locations in Lake Orion.  The closest Biggby Cafes are in Metamora, which is 16.3 miles away, 27 
minutes north, and in Auburn Hills 4.5 miles away, 9 minutes southwest.  Additionally, there is no coffee 
venue with a drive-through once you pass Tim Hortons on Lapeer Rd.  Tim Hortons is 2.6 miles away.  
The closest non-drive-through coffee shop is Lava Mountain which is 1.7 miles away.  Their new big café 
will fill the void of a somewhat coffee dessert area for morning commuters.  Especially for those moms 
with young children or those in a hurry looking for a quick convenient drive-through venue.  For those who 
drive Lapeer Rd. every day you can’t help but notice the backed-up traffic at Starbucks and Tim Hortons 
where the traffic wraps around the road.  This would help alleviate that backup by providing another coffee 
venue.  For those looking for a place for a business meeting, or to work remotely, there will be a café 
available for them.  Biggby offers a wide array of unique coffee drinks and hot and cold beverages such as 
Biggby Blast energy drinks.  Biggby also serves items such as bragel sandwiches and baked goods.  
Because of her personal issue with celiac, she is passionate about adding a gluten-free component to 
Biggby’s model.   They are currently working with a local baker that can potentially produce mass 
quantities to see if they can make this happen.  Biggby is a Michigan-based company.  The first Biggby 
Café originated in Lansing, MI in 1955, and its headquarters is based there to this day.  The rendering is of 
an existing Biggby Café that resides in Allegan County, and theirs will look very similar to that.  For all of 
these reasons and more, they feel the addition of this Biggby Café with a drive-through will be a positive 
addition to the community.

Mr. Wayne said that the third component is the Orion Classic Car Club.  This was a concept that was 
approved by this Commission previously.  What is most critical about it is that it is really a one-of-a-kind 
destination, it is about more than storing cars, this is really a community in that these gentlemen and 
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ladies share a love for cars over and use it to create that community and socialize.  Nothing like this in the 
Township currently and certainly creates a unique asset.  

Mr. Wayne stated that for the fourth component they are presenting Hudson Valley which is six individual 
buildings with four homes in each.  These are two-story structures, and the maximum height measured to 
the midpoint of the roofline is about 27-ft. They know that height is critical and that was a key element to 
this design.  Each building has two, two-bedroom units on the first floor, over 1,100 square feet of living 
space plus a 420 square foot garage area, and a 200 square foot outdoor patio.  A short trip up the steps 
and they will arrive at the three-bedroom units located on the second floor.  Those enjoy 1,600 square feet 
of living space plus a 420 square foot garage, and over a 400 square foot rooftop patio.  The variation 
between the two and three bedrooms allows them to attract a wide range of demographics in terms of the 
renter base.  They really envision two primary demographics with these homes.  First, it would be young 
families, a married couple with a dog and a kid on the way might be in between housing options, maybe 
not quite ready to buy a home.  This serves as a perfect way to keep those people in the community and 
give them a housing type that is conducive to their needs.  The second would be the late baby boomer 
generation so perhaps empty nesters free of kids looking for a hassle-free, maintenance-free, living 
environment.  This serves perfectly for those demographics.  Keep in mind that these residential dwellings 
are very high-end.  The rental rates on these drawings will be comparable to the monthly mortgage 
payments of many homes in the surrounding areas.  This demonstrates that the demographic will blend 
nicely with the existing landscape.  Another feature of the Hudson Valley design is that all garages are 
side entry.  This means that from the front façade view as they walk down the street no garages are 
visible, which gives it a quant neighborhood feel.  One other item of note would be that half of the homes 
are handicap accessible.

Mr. Wayne said when they compared this product type to others in the area and they found a very similar 
example and that would be in the Summerfield Condo community.  This property is just to the north of the 
proposed site, and these are two-story condos that were built in the early 2000s.  The similarities are 
strong between the two structures both from a height perspective as well as a general overall architecture 
mass and scale.  They blend nicely with the existing landscape in the area, they do not immediately abut 
the Summerfield Condo community so it is an example of a similar product type in the surrounding area 
but there is no visual connection between the properties.

Mr. Wayne stated that there is a tremendous need for residential housing options in the community and 
the existing ones are at their capacity.  In order for the Township to continue to grow responsibly it must 
add housing options of this type to support this need.  Since 2000 they have only seen 353 for-lease 
residential dwellings built in the Township.  Despite the 15% population growth over that same period, so 
clearly a big need in the community today.  Mr. Wayne said when apartments are built in Orion Township, 
they lease out immediately.  

Mr. Wayne said regarding density and public resources.  From a commercial density perspective, their 
proposal is 21,000 square feet less of total commercial space as compared to the already approved site 
plan.  They reduced that density by 71% in this proposal.  From a residential perspective, the Future Land 
Use on the parcel is high-density residential, which means 3-5 dwelling units per acre, they are proposing 
6.  This meets the intent of the Future Land Use of high-density residential.  One extra unit per acre on a 
4-acre site they are only asking for a total of 4 additional units compared to the underlining future land use 
permitted density.  If they take that a step further and assume that there are two people per one of those 
dwelling units that is a total of 8 additional heartbeats for public resources like police, fire, and EMS 
demand.  The (RM-1) density category of 6 units per acre is what they are proposing.  This exact zoning 
designation exists to the east, north, and also partially to the south.  He thought they were in good 
company as far as the (RM-1) category is concerned.

Mr. Wayne stated in terms of Stormwater Management one of the most critical aspects of every 
development is to effectively manage that stormwater and ensure that it has no negative effects on 
surrounding properties.  They will show this through an underground series of catch basins with 
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underground storage on site.  He added that they are going to work with OHM to ensure that their design 
meets the ordinance.  This is the same ordinance that of course is designed to prevent this exact issue 
from happening.  So, trusting with collaboration with OHM they will develop a design that has been 
thoroughly reviewed and confirmed that it meets the standards of the ordinance. 

Mr. Wayne said that OHM acknowledges in their review letter that the stormwater on this site flows to the 
southeast.  The southeast corner of the Hudson’s proposal is at the corner of Waldon and Lapeer Roads.  
There are no properties to the east for any of their stormwater to flow onto.  On the contrary, all of the 
properties surrounding them are flowing toward their property.  This really eliminates the potential of their 
site depositing any stormwater or disturbing any surrounding property as a result.  

Mr. Wayne stated that as it relates to site circulation and traffic this was a key component of their site 
design.  They did not provide access through Waldon Rd.  This was deliberate for two reasons, the first 
was to preserve the tree line, and the second was to not deposit any new traffic volume onto Waldon Rd. 
roadway.  They understood that there are some existing concerns over traffic at this intersection and they 
believe that Hudson Square could potentially be the impetus to solve this problem through collaborating 
with MDOT.  They have submitted a traffic study to the Township. It is currently in review, and they also 
submitted the study to MDOT.  They look forward to working with MDOT to develop whatever mitigation 
requirements MDOT deems necessary, they are willing to provide.  They look forward to that process to 
ensure that they are mitigating traffic congestion to the fullest extent.  

Mr. Wayne said that nature preservation was a really critical piece of their design.  The large part of the 
natural water feature but also the buffering surrounding the site gets them to the 40% open space.  Of that 
total ruffly 30% will be completely preserved in its natural habitat.  

Mr. Wayne said lastly, they are bringing walking trails to the natural features so existing they are 
completely inaccessible.  Through the construction of both the safety paths as well as their interior site 
circulation these natural features will be able to be enjoyed by residents, customers and businesses in the 
community alike.  

Mr. Wayne stated that they are at a public hearing, so they wanted to share some feedback that they got 
from the virtual town square, Facebook.  Their proposal was posted on the Orion Township Facebook 
group as well as a couple of various other groups within the community.  The results were overwhelmingly 
positive.  Almost 500 total likes between the posts, and over 250 total comments, and when they 
compared the positive comments to the negative comments, they saw about 96% positivity for the project.  
Clearly, hundreds of their community members have spoken and 96% of them were supportive of this 
project.

Chairman Reynolds asked if there were any public comments.  He asked them to limit themselves to 3 
minutes.  He added that they were taking notes so if something was mentioned previously, they will have 
that in their notes when they further deliberate on the project.

Ms. Tracy Deuman 270 Waldon Rd.  She is the west property adjacent to the proposed property.  She 
really appreciated Mr. Wayne’s how he addressed a lot of their concerns.  The three main points that she 
heard were that there was no intent to combine the adjacent parcel behind her property, so she was very 
impressed by that and hoped that stood true.  The next one is that there is no access off of Waldon Rd.  
Currently, there is an unofficial driveway on Waldon Rd. already and there is a mailbox there.  She asked 
if that would be blocked.  She appreciated the preservation of the tree line on Waldon Rd.  Her personal 
concern for her property was she hoped they could keep the tree line and the berm that is on the west side 
of the property, so adjacent to her property.  I would provide light pollution coverage, so it would block the 
light and privacy from the apartments.  Also, there is a big fence there that was put up intentionally and 
she wanted to make sure that they keep that fence.  She has a half-acre pond, and it could be a liability 
problem with her with an apartment next to her.  She was worried about the traffic, and the water runoff.  419
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Al Hassinger 1600 S. Baldwin Rd., Brandon Twp., is a property owner in Lake Orion Village.  He wanted to 
say that getting to know Amy and Scott and really admiring their entrepreneurial spirit, wanting to pick up 
again where they had to leave off through no fault of their own and bring a fantastic business to Lake 
Orion.  He thought it would be a tremendous addition and a great gateway into and out of the town.

Matt Malenich 4014 Sunfish Dr., Lapeer, was there to speak on behalf of Scott and Amy Harris.  First, he 
would like to say that he wholeheartedly supports the business ventures that Scott and Amy are taking.  
His wife and he are regular patrons of the Lake Orion community and would love to see an upscale 
restaurant added to their dining community.  As a patron of Scott and Amy’s previous restaurant, he can 
speak from experience about the quality of food and service that was provided.  Everything was created 
with the highest standards in terms of the foods that were used, the presentation of the food, the taste of 
the food, which for him is the most important, and the service in which it was provided.  He truly believed 
that adding an upscale restaurant to their community run by Scott and Amy would be beneficial to all and 
would run successfully.  He also believed that adding another coffee venue to the Lake Orion community 
would be beneficial as well.  He knew that there are plenty of places to get coffee in Lake Orion, but to his 
knowledge, there are only two venues with drive-through services.  He believed that adding another coffee 
place with a drive-through would benefit the members of their community and those who travel through 
their city every day simply due to convenience.  He has known Scott his entire life and his wife for many 
years.  In terms of Scott, he didn’t think there was anyone who could talk about his character better than 
him, except for his parents or his wife.  Scott is the most dedicated hard-working person that he knows.  It 
doesn’t matter if it is in his professional or his personal life, if there is something that needs to be done 
there is nothing that would stop Scott from doing it.  He also saw the driving dedication that Scott and Amy 
put into their previous business venture.  The amount of sacrifice and time they put into their restaurant 
shows they are willing to do whatever it takes to be successful in their ventures.  There is no doubt in his 
mind that approving these two venues would be beneficial to the Lake Orion community.

Mr. John Slocombe 3066 Waldon Meadows Dr. said that a personal friend got killed on Lapeer Rd. last 
year and he lost a very dear friend from England, it is a very dangerous road.  He has nothing against the 
project, he hopes it works.  He hoped the city would do something about the traffic situation because more 
traffic would mean it is harder to get off Waldon.   He goes out onto Waldon Rd. sometimes and some 
people are frozen in terror, they just sit there.  There are 14-18 people trying to get out.  He knew it had 
nothing to do with the development, but they already have a dangerous situation, he has lost a personal 
friend and he will never be the same after it.  He hoped in partnership with these people that they put a 
traffic light in.  He would like to know what the details were and that they can make it all work and make it 
less dangerous for people.

Ms. Elizabeth Glassford 389 Hunters Rill, Oxford, MI, said she has been in the food industry for 10 years 
and an operating partner for 6 years.  What she has noticed is it is impossible to fully accommodate 
severe allergies.  The model she has can suffice multiple allergies, and felt it would really create a positive 
buzz for the community because it is something that not everybody offers.  She also does drive down 
Lapeer Rd. southbound toward 75.  The few coffee places that do have drive-throughs are very busy in 
the morning and she felt that adding the Biggby would be great, a great spot, a great location, and 
definitely the customers to pull from.  She moved out to Lake Orion a couple of years ago.  When she was 
looking, she was looking for 2-3 bedrooms with 2 baths, with amenities such as a washer and dryer, and it 
was very difficult to find availability in the area.  It actually took her over six months, and she had to pay 
double rent for 4 of those months just to ensure that she had a place locked in.  She felt that adding those 
residential properties to the community would definitely be a positive for the community as well.  As far as 
ownership, great customer service, and having owners that live in the community are very positive when it 
comes to retention, profitability, and just maintenance, maintaining the area as well.

Ms. Emily Glassford 24 Leslie Lane, Waterford, MI, said she has a lot of family in the Lake Orion/Oxford 
area, so she is frequently out here.  She was a patron often at Sweet Amy’s restaurant and since they 
have had a shutdown it has been hard.  A lot of her family does have very severe food allergies.  It is hard 
going to restaurants and feeling safe enough to have them eat there without wondering if they are going to 
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end up in the hospital because of an anaphylactic issue.  She is extremely happy to hear that Amy and 
Scott Harris are trying to make another location, their family has really missed it.

Ms. Linda Martin-Seng 6625 Shelley Dr., Clarkston, MI, said both she and her husband both have food 
allergies, especially her husband, his are pretty severe.  They have been patrons of Sweet Amy’s for many 
years, and they really trust the owners to take the care that is necessary to make food that is safe for them 
to eat, and her husband won’t be sick for a week after eating there.  Their food is delicious and well-
presented and the owners and the people that work there are all wonderful.  They have really missed it 
since they have been gone.  Also, as for Biggby Coffee, she is not a Starbucks fan she likes Biggby way 
better and there is always a line at the Starbucks on Lapeer Rd.  You can’t get in it backs up onto Lapeer 
Rd.   She thought another coffee shop with a drive-through would be a real benefit to the area.  They also 
bring lots of family members to their facility. They celebrated their Mother’s Day there one year.  They then 
go into Lake Orion and do shopping, so they bring business to the area as well.  She did know a lot of 
other people, her friend from Rochester loves their restaurant.  Her friend from Royal Oak drives up here 
and eats at their restaurant.  She thought it would be a benefit to the community overall.  She loves them 
as people and also their food.

Ms. Kelly Mihelich 275 Waldon Rd. said over the last few months their neighborhood has been here quite 
often because of the proposed Woodlands development.  Once again, she wanted to reiterate that her 
neighborhood on Waldon Rd. does not come out and fight against development.  She lives right next door 
to the Orion Kennel Club and the new Vet Clinic; they are wonderful neighbors.  She has the driving range 
directly behind her, they are also wonderful neighbors.  She knows that Sweet Amy’s restaurant obviously 
everybody loves, its wonderful food, and there is a need for it in their Township.  Biggby Coffee is 
wonderful.  Her only concern is the apartments and where they are going to be located.  She was 
concerned that even though they have a dense tree line on Waldon Rd. she was concerned that they are 
going to see a lot of rooftops and a lot of light pollution, flood lights, that type of thing.  They did have to go 
to the Kennel Club and the Vet and ask them to please tone down their night security cameras because 
their house was lit up at night, and they had to put extra shades up, it was not good.  They cooperated and 
it is wonderful.  So far, she was impressed with what she has seen, she doesn’t have any objections, her 
only concern is the traffic because it is already terrible for them to get out of Waldon Rd.  She hoped that 
they could get a traffic light, the noise pollution, and she is worried about the ponds.  The owner of that 
property used to have a running windmill that he used to keep his pond full.  That has not been in 
operation since he passed away a number of years ago.  His pond is way down, and Tracy’s Pond at 270 
Waldon is way down.  She was concerned that the ponds were going to get dried up.  Are they going to 
bring the windmill, which was beautiful, or are they going to put that back into operation to help the ponds 
and keep everything healthy?  Other than that, she really can’t see anything to object to at this point.  She 
asked if anyone addressed getting a liquor license for the restaurant.  She might have a concern about 
that, other than that she was impressed with what she saw.

Ms. Elizabeth Fenwick 1133 Devon St. stated she thought that his project would be a great asset to the 
community.  She enjoyed hearing more about it, but she was excited about it already.  Seeing it broken 
down was a lot more exciting.  Ever since Sweet Amy’s closed, she hasn’t been able to find a restaurant 
that can meet her dietary needs.  She works in Rochester and has sent a lot of the Rochester community 
here too and they are eagerly awaiting their reopening also for the same reason, you can really find a 
place like that.  She felt for them as people and their businesses were a great asset to the community 
when they were in business and is eager to see them reopen.

Ms. Melisa Canelis,  986 Maloney Ave., Oxford, MI, said she was a resident and a business owner in 
northern Lake Orion (Oxford).  She wanted to be here in support of Amy and Scott Harris today.  They did 
buy a home this last year, having a boy and a girl there was nowhere they could live without a three-
bedroom.  Fortunately, they found a house they could buy but there were not a lot of options when it came 
to apartments with three bedrooms, so she really liked and appreciated that.  Anybody that drives south on 
M24 does see a backup, and as an insurance agent she is terrified that her insurers are going to get rear-
ended or rear-end someone else on a daily basis, hopefully, that would cause a little less panic attack.  

421



PC-22-39, Hudson Square PUD Concept Plan, November 16, 2022, Joint Public Hearing
`

9

She liked the idea in general of having the drive-through with the convenience and everything else.  She 
did like the idea of a stoplight because she used to live at Joslyn and Silverbell and anytime, they took that 
way down it was terrible.  Outside of the consumers’ side, she was there as personal support for Scott and 
Amy.  Her husband was a chef at their restaurant for multiple years.  Not only was he a chef at their 
restaurant but they also became close friends with them.  On top of that anything that they did, they took 
more care than many other business owners she had ever seen.  They were much more thorough than 
many other business owners, herself included and she is a crazy analytical person.  They were genuine 
anytime from the pandemic to struggles with seating, or anything to do with the restaurant, loss of 
business, closing down, reopening, and shutting down officially, every step along the way they 
communicated with the staff, they were incredibly professional and organized.  Genuinely as humans they 
are amazing people, and she would love to see them own another restaurant in the area and more.

Ms. Jen Gaczi 776 Fairledge, Lake Orion said the coffee shop would be amazing.  She lives off of Heights 
Rd., so they get stuck by all the traffic-stopping for Starbucks and blocking all the traffic.  That would be a 
phenomenal idea to have another option.  As for Sweet Amy’s, her family of seven has multiple food 
allergies and it has been missed greatly.  She really appreciated it when they went into the restaurant, it 
wasn’t just a restaurant it was like a family, they were very kind and considerate, they knew them.  
Whether you had not been in for a while or you were there all the time, they knew them.  They recognized 
them tonight and she hasn’t seen them in probably 9 months.  She really would appreciate this being 
approved.

Ms. Susan Johnson 348 Four Seasons Dr., which is the condo development north of the church.  It 
doesn’t sound like it, but she was wondering if there were plans for outdoor car shows like Culvers with 
music and people showing off their vehicles.  She didn’t want to listen to 50’s music which she would hear 
if there were something like that planned in the works once a week, or even once a month might be too 
much.  The other concern she had was the traffic.  For them to go north on 24 and to have to use the 
turnaround, people are afraid to go they sit there forever, or other people go when they shouldn’t, it is 
dangerous already, and this is going to add a lot to it.  She was also wondering about air quality there will 
be a lot of idling vehicles maybe only morning and night but in that line for the coffee shop where is all that 
exhaust, is it going to concentrate in her backyard, she is on the south side of her condo development.  
Having a coffee shop with high-calorie sweet drinks within walking distance is going to be dangerous for 
her.

Mr. John Whitley 6581 Eastlawn Ave., Clarkston, MI, is a former resident of Lake Orion.  He has known 
Scott for 25 years and Amy for about 10 years.  He is a small business owner as well in the area, they are 
very fortunate to have small business owners like Scott and Amy, very high-integrity people.  His wife and 
he are both vegans, so they appreciate the ability to have vegan alternative and was a big fan of Biggby 
as well.

Ms. Mary Ann Ryan, 301 Waldon Rd., lives across the street from this development.  The parcel of 
property that sits on the corner of M24 and Waldon Rd. was previously owned by Tim Jones.  People 
might remember the flower shop that existed there, but she was a guest that was frequently invited to the 
rest of the property.  Tim had done landscaping, but that doesn’t adequately describe what he really did, 
he was an artist.  Flower trees and bushes planted on this piece of heaven are beyond description.  The 
number of annuals, biannuals, and perennials that bloomed throughout the year was stunning.  He would 
sit on his patio which overlooked the pond and bask in the peace and tranquility of the place.  She can’t 
think of a better use for this property than a restaurant with a patio overlooking that pond.  She was sure 
that the vegetation that he planted remained to some degree.  She believed that the citizens of Orion 
Township deserve to experience the solemn beauty of the place.  It would honor Tim if others could enjoy 
the environment he sought to create.  She and the neighborhood have been expecting the antique car 
club to appear for a very long time now, they have no idea why it hasn’t.  As for the apartment density, she 
leaves that to the Zoning Board to sort out.  
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Mr. Ryan Soldan 4124 Calumet Dr., Oakland Twp., was there to support Scott Harris and his wife Amy.  
He has known Scott for over 15 years echoing some of the people that have spoken before him.  Scott is a 
very passionate individual and anything he commits to is in it 110%.  What he has seen and heard tonight 
about their plans and their development is very impressive.  He is a big dog owner so his route is right 
there on Waldon and a Biggby would be awesome because he would go there and get his coffee and then 
take his dogs and life would be good.

Ms. Shirley Moran said that Scott Harris was her son, and Amy was her daughter-in-law.  They live at 
9257 Monica Dr., Davison, MI.  They frequent their restaurant at least two times a month.  They have to 
drive 40 minutes to get there but they appreciate the quality of the food.  She is also a Naturopathic Doctor 
so the types of food that her family eats are very important to her.  She appreciates going to a restaurant 
and she knows that the quality of the food is there, and it is what they say it is.  It always tastes very good 
no matter what they eat.  She thought that the addition of this restaurant would be a great addition to Lake 
Orion and for health reasons too.

Ms. Marcie Ramsey 335 Waldon Rd. said it was her understanding that the restaurant, the car club, and a 
coffee shop were already approved so it was just the four-family housing that was what this meeting was 
really about.  She would really love to have the restaurant, the car club, and all of it approved as long as 
they can somehow get that traffic light in at Waldon and Lapeer because it is a traffic nightmare, pretty 
constant to get off Waldon onto Lapeer Rd.  If there are accidents somewhere in the area, they take off 
and come back down Waldon Rd. and sometimes it is a mile backup.  That is her only concern.  She was 
concerned about the wildlife, but it sounded like that is kind of being addressed so she appreciated it.

Mr. Scott Harris 947 Watersmeet Dr., Oxford, MI stated that the thought that came to his mind was the 
conversation he had with his wife in late summer or early fall of 2015.  He got a different rendition than a 
burnout on marketing, she was actually in a company where they lost two major accounts back-to-back 
and was caught up in a riff.  They lost the Greek Town Casino account and the Blue Cross Michigan 
account.  They had been talking about this restaurant concept for some time and her desire to do 
something special.  They talked about creating this little brunch/breakfast spot where she would know 
everyone’s name like Cheers, and it was a common conversation in their house.  For those who know him, 
he was a former commercial banker turned insurance consultant, pretty conservative by nature.  When 
she asked to turn this from something that they were just talking about to something that they actually 
might do the thing he told her was you don’t start a restaurant or business because it would be cute or 
nice, you do it because there is a business need.  Her due diligence literally went from the top of Oxford 
when the Palace was still standing to where the Palace was, and they did the same thing on Baldwin Rd.  
They got the menus from every single restaurant and evaluated them, dined in many of them, and 
determined that nobody was doing what she envisioned.  Nobody was doing upscale in Lake Orion, so 
they started just two years into their marriage and blended family they said they are going to do this crazy 
restaurant thing.  For those of you who have patronized her restaurant you know the rest of the story.  It 
was a great business not because they made a lot of money because it was always a challenge for those 
who knew the location was at but because they put every ounce of everything into this restaurant in order 
to build something that helped the community.  Fast forward to today, with the absence of her restaurant 
there is still no one doing what she and her team did, the way they did it.  By this time division is even 
grander.  For the same reasons that Honest to Goodness became a reality in May of 2016, they are 
hopeful that once again this will become a reality sometime around the summer of 2024.  Just like there is 
a business case for Amy’s Restaurant there is also a business case for all of the other components of this 
development.  The car club, the Biggby, and the new luxury dwelling units, all have a need for a purpose 
that will provide value and benefit to his Lake Orion community.  Hence, he enthusiastically supports this 
project and respectfully requests the Planning Commission to also share in his excitement by providing 
conceptual approval this evening.

Chairman Reynolds asked Secretary St. Henry to read the citizens that they received into the record.  
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Secretary St. Henry said they received a total of 10 letters, 6 were in favor of the development, and 4 were 
opposed.  The residents that sent letters were Cheryl Querro, Michael Caldwell, Beverly Walton, Linda 
and Michael Seng, Amy Harris, Rilee Harris, Giselle Graham, Carlee Hass, and Jessica Williams.  For 
those that supported the development, the overall general theme was how much they enjoy Sweet Amy’s 
restaurant and recognizing the need for additional dining options in the community.  Those that were 
against it had concerns about traffic and the size/footprint of the development.  The applicant covered 
some of the statistical bullet points that came from Facebook.  Amy Harris provided a letter that reiterated 
those in terms of general feedback that resulted from the Facebook postings:  they had 494 overall like 
posts, 151 overall love posts, 8 overall wow faces, 1 sad face, 2 overall care faces emojis with hearts, 249 
positive comments, 11 negative comments, 191 positive likes to the comments, 17 positive loves to the 
comments, 3 positive care to the comments, 8 negative likes to the comments, it was shared 27 times, 
and there were 6 individuals provide negative comments.

Chairman Reynolds turned it over to the Planning Commissioners for any comments or questions they 
would like to add during the public hearing portion of this evening.  No comments.

Chairman Reynolds turned it over to the Board of Trustees.

Supervisor Barnett asked if there were any comments or questions from the Board of Trustees.

Trustee Flood said he thought people liked the restaurant.  He counted 18 folks coming to that podium and 
75% 12 out of 18 were good.  Usually, they come to these, and they hear the opposite, displeasure, not 
pleasure.  This is not their first rodeo on this parcel.  Compared to what they had before he likes to see the 
open space and all that property along Waldon Rd. preserved, especially those pine trees.  He liked the 
concept of not having an entrance on Waldon Rd.  He understood the need for a traffic light, he had lived 
out here all his life and agreed it was not going to get any better.  If they didn’t have all the development to 
the north of them keep those people from northern Orion otherwise known as Oxford coming down 
through there, they would probably have a lot more space.  The Planning Commission is going to have a 
lot of work to do; he has read all of the review letters from the Planner, OHM Engineering, and the Fire 
Marshal.  He was very confident that the men and women that represent the Planning Commission would 
do their due diligence along with our consultants and go through this diligently.  As has been previously 
stated in the past, someday somehow somewhere this property will be developed.  The property owner 
has the right on private property to come forward to this body and go with (PUD), it is part of our 
ordinance, our zoning, and our Master Plan.  Looking forward to the Planning Commission doing their due 
diligence and finding out what recommendation is to the Township Board.

Trustee Steele thanked everyone for coming. She always appreciates community involvement because 
that is what makes a good project a good project.  She thanked the developer and felt they had been very 
diligent and patient.  She asked regarding the community benefit and wanted to see if the water feature 
and the tree line features were just actually part of the green space and the water retention and not 
necessarily additional green space and water space.  The safety path connection yes connects safety 
paths, but what is the actual contribution that they are making, in addition to what is already required for 
that development?  She knew there was a gap on M24 because the land was never equaled out very well 
and so there is a big gap on M24 if that is what they were referring to.  Height of the design, she knew that 
height was an issue on the other development and didn’t know if they were in the guidelines of where it 
needed to be or if it higher than normal.  She knew that single ownership was one of the criteria and it 
seemed to her there might be two or three, she wasn’t sure how that was going to work.  Regarding 
the drive-through use with the coffee, she asked if that was a Special Use, or if it is allowed because it is a 
(PUD).  The price point of the apartments and to just verify that they are looking at the water drainage 
because she knew that had been an issue from day one.  She asked if that back lot is back up for sale or 
is that a development that is going to come down at a different time.

Supervisor Barnett thanked everyone for coming.  He said if he thought you ever wanted to have anything 
positive done, he is going to call Scott and Amy to run PR.  He thought that this was a tough site, and they 
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knew the issues.  When he reviewed the notes this afternoon from the last couple of times, they were in 
front of them and the notes he had was the main concerns were traffic, preservation of wetlands, and 
natural resources, the height, and the general fit of the building for the area, and the storm drainages 
came up over and over in that area.  They have had lots of conversations to the credit of the Detroit 
Riverside Capitol, and they have been extremely diligent working with our consultants, OHM, and our 
team to try to do the best they could to take the feedback they received over the last few opportunities that 
they presented in front of them and put all that together.  He thanked them because they don’t always get 
that.  A lot of times when people don’t get their way, we get lawsuits and so thank you for not doing that.  
That doesn’t always bode well for the Township, unfortunately.  He agreed with what Trustee Flood said, 
he generally sits at these meetings because a lot of times this is the only time, they see some of them 
when something is going to be built in their backyard and they want to come to tell them how they feel 
about it.  They want to see them but are happy to see them anytime.  It is a challenge because as Trustee 
Flood said this is the busiest road in northern Oakland County, and it is not a park.  He appreciated Mary 
Ann’s comments because he didn’t know the previous owner, but he got to know her 10 years ago when 
he was first running for this job.  There is a lot of history on this site, he used to buy flowers there too.  It 
was a very unique piece.  People get very passionate about these things, they know it is not a park, and 
the Township doesn’t own it, so unless they decide to do that it will never be a park.  It is nice when they 
do have developers that do want to work with them and property owners as Dr. Canine to his credit have 
really come to them multiple times and asked what he thought the Township would want to see there.  Not 
everyone is going to be happy with what goes on this corner, but he personally thinks this is a lot better 
than what they have seen in the past.  He felt that they have addressed a lot of the issues that have been 
brought up by the people that live around there.  The one thing that he told them all about is the traffic and 
the traffic lights.  He and Jim Stevens from OHM met with MDOT the director of MDOT for their region a 
couple of months ago, on a few areas on Lapeer Rd.  They are under their jurisdiction the Township owns 
no roads.  Waldon is the Road Commission, but MDOT is the organization that they would work with on 
this project.  He stated that they specifically asked about a light at this intersection, will they require it, and 
will they put the light in because there is a ton of traffic there.  This is generally considered a small-scale 
development a drop in the ocean, and to require this developer to bear the cost of that traffic light which 
would be very costly is a challenge as well, probably making it a no go.  They are working with MDOT and 
ultimately, they are going to be the ones what improvements will be required there. Their conversations 
with the developer have been really positive, and MDOT.  Once MDOT reviews all of these things they will 
be able to make those determinations as to what improvements will be needed if any.  There are lots of 
places that need traffic improvements. The challenge is they have no jurisdiction except they can 
sometimes be a squeaky enough wheel to force improvements.  He thought it was great to see positive 
support.  They worked a lot together on their first site, the food was amazing, parking was tough, and the 
location was you drove by it before you saw it, it was a tough spot for a restaurant.  Obviously, they have a 
great following and great food.  He did think it was the first time they had emojis read into the record.  He 
explained that they will close their Board of Trustees public hearing and the three of them will leave.  This 
is a multi-step process so he was sure he would be watching the rest of this meeting as well as his 
colleagues, but they were not leaving because they were not interested.  

Chairman Reynolds said he wanted to address some of the comments from the petitioner.  Supervisor 
Barnett talked a little bit about it, but can they just touch base on traffic mitigation, runoff, and drainage 
those were a couple of topics here, and then they have a few more.

Mr. Wayne said the traffic topic as the Supervisor outlined is an MDOT-controlled road.  No one in this 
room has any authority on whether or not they could put a traffic light there.  All they can be is the squeaky 
wheel.  In this case, they might be the only wheel because absent of another development proposal that 
produces a traffic impact study and hands it to MDOT they are never going to look at this intersection.  
Really by proposing this and submitting this traffic study they are forcing them to identify the problem.  
What they decide to do about the problem is completely up to them.  There are a lot of variables that they 
have to consider.  There is a lot of traffic volume on Lapeer Rd. as they know.  The idea of stopping it at a 
traffic light may not be their first reaction.  Certainly, their job in this state is to ensure that they have 
drivable, functioning, hopefully, well-operating roads.  They trust that they will do this for this project.  As 
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far as their current process with them they have completed the TIS they have submitted to them, they 
have also submitted it to the Township.  It didn’t get fully reviewed before the meeting because they were 
late on the submission of that.  What that traffic study basically says is that the existing conditions warrant 
a stop light at that intersection, today without their project warranting that stop light, it recommends the 
mitigation of that stop light.  The determination on how or if that can happen is not theirs.  They will 
certainly be the biggest cheerleader and be adequately working with MDOT to try to deliver that solution.

Mr. Wayne said regarding drainage the best way he can describe this is that the whole corner drains to 
that southeast corner of the site.  If they drew a 45-degree line that hit that corner that basically is where 
all the flow of water is going.  Notice none of the surrounding properties that have a concern about 
stormwater are in that flow, the water is flowing from the surrounding properties onto their site into the 
culvert that goes under M24.  It would completely have to reverse stream and go in the opposite direction 
from the way that gravity is pulling it in order for the water to move in that direction.  That is just a general 
concept, but on top of that of course they have to manage the stormwater from their site and make sure 
that despite any of their developments that it doesn’t now all of a sudden go to a neighboring property and 
that is what their stormwater management system will do.  That underground detention, they will go 
through the ordinance, and they are aware of what those requirements are.  They briefly designed a 
system with their civil team. At this stage in the process, it is a little too early to get tremendously detailed 
about that.  They understand it will be a thoroughly reviewed system and it will meet the ordinance.  They 
have faith in satisfying that and eliminating stormwater concerns.  

Mr. Wayne stated that there would be no connection to the adjoining 20-acre parcel and no intent to 
connect.  There is a road on Waldon Rd. existing, it was an old service drive, and their plan calls for it to 
be turned into a pathway, so just a walking path, not a driveway, it will be eliminated there is no chance of 
a car coming by.  He added as far as the fence he was not aware of where that was but will make himself 
aware of it and will make sure that they do what they can to mitigate that.

Mr. Wayne said as far as the apartment themselves and light pollution, one thing they have going for them 
just on their apartments themselves which of course is the furthest west is that because of the residential 
character they would have similar lighting to what a single-family home would have.  It would likely have a 
couple of garage lights adjacent to the entry point of the garage, then a couple of lights along the front 
façade.  They are not talking about huge parking lot lights lighting up a big sea of parking for the 
apartments.  The commercial lights will be blocked from those houses by the apartments as they sit in 
between them but even still those lights will point in the direction of the light down to mitigate light pollution 
as much as possible, and that is also covered in the ordinance so they will achieve that.

Mr. Wayne stated as far as noise is concerned these are residential dwellings there are only 24 of them, 
he didn’t think that they would create any kind of noise above and beyond what typical single-family 
homes would do, the garage door opens, and dog barking but that is about it.

Mr. Wayne said as far as ponds not remaining full as he had mentioned the water all does drain there.  
Not being a civil engineer himself he doesn’t have a hypothesis as to why that is, but he understands the 
general flow is to that southeast corner.

Mr. Wayne stated regarding the outdoor car shows he can’t speak for Dr. Canine he was sure he could 
answer that question but that is not an intent of the development, the goal is to be able to store the cars 
inside the structure and that is what the building is there for.  

Chairman Reynolds asked about control and ownership.  Mr. Wayne replied that the site is currently 
controlled solely by Dr. Canine.  There are agreements that are formulated for each of their respective 
parties DRC, Scott, Amy, and Dr. Canine being one of them to purchase these individual parcels following 
the approval process, but for the sake of this application, the land is currently owned by one individual.

Chairman Reynolds closed the public hearing at 8:24 p.m.
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Moved by the Trustee Flood, seconded Trustee Steele by that the Board of Trustees adjourns their special 
meeting of the Township Board at 8:24 p.m.

Respectfully submitted,
  

Debra Walton
PC/ZBA Clerk ______________________________
Charter Township of Orion Planning Commission Approval Date
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