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rezone the property from Single Family Residential-2 (R-2), and Conditional General Business (SB) to Planned Unit
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attached to a classic car club, and multi-family residential in 6 buildings with a total of 24 units.
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REGULAR MEETING, WEDNESDAY, OCTOBER 19, 2022

The Charter Township of Orion Planning Commission held a regular meeting on Wednesday,
October 19, 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
Don Gross, Vice Chairman Joe St. Henry, Secretary
Kim Urbanowski, BOT Rep to PC Jessica Gingell, Commissioner

PLANNING COMMISSION MEMBERS ABSENT:
Derek Brackon, Commissioner

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

2. ROLL CALL
As noted above.

CONSULTANT’S PRESENT:
Tammy Girling, Township Planning & Zoning Director

OTHERS PRESENT:
None.

3. MINUTES
A. 10-5-22, Planning Commission Regular Meeting Minutes

Moved by Secretary St. Henry, seconded by Commissioner Walker to approve the minutes as
presented. Motion carried

4. AGENDA REVIEW AND APPROVAL
Moved by Vice-Chairman Gross, seconded by Secretary St. Henry, to approve the agenda as
presented. Motion carried

5. BRIEF PUBLIC COMMENT — NON-AGENDA ITEMS ONLY
None.

6. CONSENT AGENDA
None.

7. NEW BUSINESS
None.

Chairman Reynolds recessed the regular meeting at 7:03 p.m. and opened the public hearing
for PC-22-35, Township Initiated Text Amendment to Zoning Ord. #78, Article XXX, Section
30.09, Performance Guarantees at 7:05 p.m.

Chairman Reynolds closed the public hearing for PC-22-35 at 7:07 p.m. and reconvened the
regular Planning Commission meeting.
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8. UNFINISHED BUSINESS
A. PC-22-35, Township Initiated Text Amendment to Zoning Ord. #78, Article XXX, Section
30.09, Performance Guarantees

Chairman Reynolds said that there was a motion in front of them to recommend to the Board of
Trustees to move forward on the text amendment.

Chairman Reynolds stated that everything that they have seen here tonight was discussed over
the last year. He was comfortable and he thought that if anything this is a benefit to anyone that
was proposing a project within the Township, it gives them another opportunity to keep the
project moving forward without tying up cash dollars or lines of credit. It was something that
they had heard from small and large projects throughout the Township, so he was in full support
of this and looked forward to having it as part of their ordinance.

Secretary St. Henry asked how often do developers typically use bonds as their preferred
choice when they are proposing development, projects outside of Orion Township? Chairman
Reynolds replied probably three-quarters or better than half will start to use the bond process. It
is essentially the insurance policy against their asks. It is going to be a popular take because it
is more of a fee ask from the developer versus them tying up cash dollars.

Secretary St. Henry said he was assuming they were treating this as a best practice that they
picked up from other communities. Chairman Reynolds stated without divulging specific
projects they have had small projects throughout the year of longtime resident business owners
that had a small addition on their project. They had to come up with tens of thousands of dollars
in a credit line or cash that would potentially sideways their project for the time being versus a
bond which would be a fee amount that would cover their asking and cover their ask for
essentially the project to still be completed. There is some verbiage in here that obviously still
allows them to protect them and still allow it.

Trustee Urbanowski thanked Chairman Reynolds for being thorough over the last year and
doing this, and whoever else was on the committee as well.

Moved by Trustee Urbanowski, seconded by Commissioner Gingell, that the Planning
Commission forwards a recommendation to the Township Board to approve and adopt PC-
22-35, Township Initiated Text Amendment to Zoning Ordinance #78, Article XXX, Section
30.09, Performance Guarantees, for the following reasons: it took a year to do, they all
researched it well, and it will be a good best practice for them moving forward.

Discussion on the motion:
Chairman Reynolds said this is a common practice it is not an off-the-beaten-path ask.
If anything, they are just bringing themselves up to date with similar communities around

them.

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

B. PC-21-65, Township Initiated Text Amendment to Zoning Ord. #78, 2021-2022
Ordinance Updates.

Planning & Zoning Director Girling stated that some of these they have seen already,
they started this PC project in 2021. Workiffy through the discussed changes didn’t
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necessarily happen rapidly. With a little bit of decline in the work she felt they needed to
get this wrapped up even if there are some things that they say that they are still not
100% happy with, they could exclude that and go with what they have. She wanted to
present to them what they had discussed before with the tweaks. She had given them
the minutes in their packet in case they wanted to read what was discussed.

Planning & Zoning Director Girling added that in addition, there was a Fence Committee
that was created at the same time as the Performance Guarantee Committee. The
committee wants the attorney to make sure they are good with the language but as long
as they were already talking about other text amendments and the fact that even if they
like this language the attorney has to review it, she went ahead and incorporated it.
Anything related to fences even if they liked it, if the attorney likes it. It has to take a
quick trip back to the committee to make sure that they are ready to sign off on it. She
has been instructed in the past whenever they are doing a text amendment this
elaborate to please give them a hard copy of everything they are discussing so they do
have in front of them each of the sections they are talking about, and only the pages
that it has redlines for the changes. It might have a page before if it was the beginning
of the section or a page after.

Planning & Zoning Director Girling stated that they are going to go section by section.

Planning & Zoning Director Girling said related to, they are talking about the definition of
a lot, double frontage. This came about related to fences. On a double frontage lot,
meaning they have a road in front and a road in back the ordinance had said they are
held to a front setback for a structure off of both roads. This created a problem when
people want to put in a 6-ft. fence. If they wanted to, for instance, they have a number
of homes that back up to Waldon in the Keatington sub, so their home is held to a front
setback off of Orbit, then they would be held to a 35-ft. or 30-ft. for the front setback off
from Waldon. If they wanted to put up a 6-ft. fence they were having to come in, 30-35-
ft. or go for a variance. When they looked at it all districts in single-family residential,
most of them have the same front setback as the rear setback. Some of them have
where the rear setback is more than the front setback. This double frontage was really
serving no purpose. If you are building a home you are held to a front setback off of
Orbit, and you are held to a rear setback off of Waldon, why bother talking about having
two front setbacks just because they have two roads. It wasn’t really accomplishing
anything, but it was hurting those people because a detached accessory can be 10-ft.
from the rear. This double front setback was hurting unnecessarily, the committee
thought, those properties that have double frontage. They have proposed that they
change that definition.

Planning & Zoning Director Girling said then they get into the definition of lot lines. You
have the definition of double frontage and then when it gets into lot lines, they talk about
the front lot line and that is where it is talking about your front lot line where you are in
front of a road however if you are a double frontage that is where you are held to having
the front setback on both. This verbiage has changed to incorporate fixing that issue.
When we finish up Article 11, looking to have any discussions or whether they like the
way that it is presented.

5
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Planning & Zoning Director Girling stated the only other change in Article I, they
discussed this the last time they talked about this in 2021, they used the definition of
other communities use for mezzanine and they had a problem with theirs it was like they
almost had a double negative how they stated it. They fixed their definition to be similar
to other communities. She added that was it for Article Il and asked if there was any
constructive criticism, likes, dislikes, or changes. Chairman Reynolds stated he was in
support of the changes as proposed.

Planning & Zoning Director Girling said what she will do when they get through all of
these, she will present it to the attorney, if the attorney is good with it then she will go
ahead and set the public hearing for it.

Planning & Zoning Director Girling stated that Section Ill, in their list of zoning districts
never had BlZ, and BIZ is not an overlay it is an actual district so adding that.

Planning & Zoning Director Girling said Article 1X, they had a case that was the self-
storage being built off of Clarkston Rd. that in their setbacks for greenbelts they had a
list of what the width was from a greenbelt if they are not adjacent to residential.
Actually, it wasn’t non-residential it actually listed everything, industrial, office
commercial, and they actually had an attorney challenge it, and our attorney said he
was right. They can'’t, just because you left it out say that it applies. So, they really had
no width for that landscape greenbelt necessary for any property that was adjacent that
is zoned Recreational. She made the assumption that they would want it to be equal to
the residential, meaning that the greenbelt had to be 30-ft. versus being similar to office
or commercial. Chairman Reynolds and Trustee Urbanowski both supported this.

Planning & Zoning Director Girling stated that they will see that change that they just
discussed in all of their districts so she will just say ditto, they discussed it once.

Planning & Zoning Director Girling said the same with the next clause, which is getting
into, they discussed it before, covered trash areas which are now titled Trash
Enclosures that title she will be using in all districts. They were talking about the fact
that they were calling it an enclosed trash area and they are correcting the terms, they
want the trash receptacle to be covered but then they have to have the walls around it.
They had said it had to be a brick type and there was a discussion of something similar
to the materials of the building so that is what they are proposing, something more not
so stringent as long as it is in the character of the area. Chairman Reynolds replied in
support.

Planning & Zoning Director Girling said regarding Articles XIV & XVI, she said ditto
adding recreationally there were two sections that they didn’t mention setbacks when
they listed the districts, so she added Recreation. Letter |. Trash Enclosures same thing
she just carried everything over into all of those districts.

Planning & Zoning Director Girling said Article XVIII she had presented to them the last
time they discussed it. They have a situation where they have a district called Industrial
Park. Looking at the preamble it was talking about trying to create a park-like

atmosphere for industrial buildings. They de have a number of parcels in the Township
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that are zoned Industrial Park that are going to be one single owner of that land and
maybe that owner would have two buildings that they own. A prime example is Ashley
Commerce Center southwest side of Lapeer and Silverbell. There are two buildings
there and they are owned by the same party. Well, that is not a park. There were
restrictions in (IP) that if you were in an industrial park you had to have a 60-ft. private
road that came in. If they were owned by the same entity, then really it is just a drive
coming in. They created a difference that both could exist in an Industrial Park in spite
of calling it, Industrial Park in all instances it is not necessarily a “park”. From the notes
from that meeting she tried to decipher the many ideas that were suggested but she
realized that their input, and that there might be a little bit of a tweak that they might
what to make on this. Chairman Reynolds said that he had one proposed tweak. His
thought was that he liked the verbiage as it stands except for whether it is comprised of
2 or more parcels or a stand-alone parcel. He asked don’t they all need to consist of a
provision of roads, utilities, adequate setbacks, greenbelts, and landscaping? So,
essentially moving the “or stand-along industrial users on 1 parcel with 2 or more
principal buildings”, move that after the first revision comprised of 2 or more parcels.
Moving that revision up because don’t the statements that follow, follow both of those?
He stated his proposed amendment would be to strike or stand-alone industrial users on
one parcel with 2 or more principal buildings, and they are going to paste it after
“‘comprised of 2 or more parcels”. So, his amendment would be “or stand-alone
industrial users on 1 parcel with 2 or more principal buildings with full previsions of
roads utilities with adequate setbacks, greenbelt, and landscaping. This district is
intended to provide locations for similar activities that are permitted in limited industrial
use. Just moving it around.

Planning & Zoning Director Girling said going to page number 18-3 under #7 they
changed all of the districts to not say churches they have made them places of worship.
On page 18-4 they are going with a theme of calling it a subdivision/condominium
versus a park even though the district is an industrial park that is how they are
differentiating between one owner with multiple buildings versus multiple owners in a
subdivision/condominium. This was the language she came up with based on again,
the conversation.

Planning & Zoning Director Girling said ditto again on #3 recreationally; #4
differentiating a neighborhood/condominium and not with the neighborhood or
condominium. Page 18-5 ditto on recreationally. Letter J ditto on trash enclosure.
Page 18-6 is just a continuation of the trash enclosure.

Planning & Zoning Director Girling stated Article XIX ditto on recreationally. Next Page
19-3 ditto on trash enclosures.

Planning & Zoning Director Girling said Article XX ditto on trash enclosures.

Planning & Zoning Director Girling stated that Article XXI #3, they are Special Purpose 1
(SP-1) they have one Special Purpose 1 (SP-1) and one Special Purpose 2 (SP-2) in
the Township. Special Purpose 1 (SP-1) is up on Clarkston Rd. west of Baldwin the
farm building. They had it on the PC at one point and time to turn it into a wedding
venue. With that special purpose, if they logk at the uses, which are not given to them,

5
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they have a big array. To have that narrow of parking or drive close proximity to an
adjacent property, knowing that all of the other districts that they look at, kind of say well
if it is adjacent to residential it should be 30 if it is not, it should be 20 why would they
only have 20 here so she copied what other districts had. Chairman Reynolds and
Trustee Urbanowski agreed with that.

Planning & Zoning Director Girling said landscaping 2, same thing why would they just
say 10-ft. in landscaping when everything else is the 20 and 30 so she just copied other
districts. She added that “I” ditto on trash enclosures.

Planning & Zoning Director Girling said SP-2, Article XXII ditto on recreationally the
same thing on #2 why did they have it that narrow and made a common to other
districts. “I” trash enclosure ditto.

Planning & Zoning Director Girling stated Article XXIII #3-D-2 ditto on recreationally. |
ditto on trash enclosures.

Planning & Zoning Director Girling said Article XXIV Recreation 2 (REC-2) #3
recreational ditto, number 5 recreation ditto, and | ditto on Trash Enclosures.

Planning & Zoning Director Girling stated Schedule of Regulations Article XXVI when
they recently did a text amendment for our (IC) district they changed the maximum
height in (IC) to 120-ft. but never updated our Schedule of Regulations, so this is just
getting that to coincide with that.

Planning & Zoning Director said Article XXVII General Provisions. This does get into
where they start talking about fences. She was hesitant to just read everything, but she
thought they really needed to discuss it. There will be a little bit of reading out loud on
her part just so they can have that discussion. She then asked if they just wanted to
read it and then just discuss it? Chairman Reynolds replied go with the latter, he had
read through all of these. He wanted to talk high-level on a couple of them of where
their points of concern are. In (A4) it kind of goes back to the double lot revisions.
Planning & Zoning Director Girling said it was putting in what was discussed by the
Fence Committee and what she is now struggling with. They used to say any detached
structure and it gave the setbacks. A fence is a structure by the definition in the
ordinance and they want to handle fences differently than detached accessory
structures. So, they incorporated taking care of that double frontage so that is what all
that language is.

Planning & Zoning Director stated on page 27-11 within their charts for detached
accessory buildings it says the square footage they can have based on acre size. They
had one that was up to 'z acre and the next one started with a %2 acre so what does
someone do if they are exactly 72 acre, so they changed that, so they didn’'t have the
exact same numbers.

Planning & Zoning Director Girling said on page 27-15 G3 per building code that is the
size that residential addresses have to be, they can’t have something different than
building code, so she was correcting that. The Fire Protection Water Supply Standards,

6
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this was the verbiage they came up with when they last talked about it which is basically
talking about per adopted fire code. That way no matter what code they have adopted it
covers it.

Planning & Zoning Director Girling said on page 27-16, they get a number of questions
on setbacks for generators. They are in section C which is projections. If somebody
has a side yard setback of 10-ft. projection section would say if you had a bay window
you can project two feet into that setback, if you have a fireplace, it can project 2-ft. into
that. One of the questions that they had gotten was mostly generators. There was
another section that says that a generator or any mechanical equipment can’t be
adjacent to a habitable window or a window in a habitable space. It can’t be adjacent to
a bedroom or a living room. This goes on further to say if they meet that that if my
house is at 10-ft. how can they have their generator at 10-ft. It is now saying that in all
yard’s mechanical equipment can project 5-ft. into whatever the required setback is.
She added that they also discussed at the last meeting on window wells. Just because
it is below grade it is still a question they get, and it is still considered a structure, so
they are allowing those, after talking to the Building Official to go 3.5-ft. into the yard.
The window wells can be in rear or side yards.

Planning & Zoning Director Girling stated page 27-36 this is where they get into the
fences. They have two types of fences they have a lot line fence or a wall. She keeps
saying fences because that was what the Fence Committee was created to work on, but
walls are following the same criteria. Basically, if you have a 4-ft. fence you can be on
the property line. However, it does get into if they are not going to put it right on the
property line then they need to meet the setback. Because if you have a fence between
you and your neighbor on the side and they put it on the lot line you are able to use the
weedwhacker and maintain it. If you come in 2-ft., 2-ft. is not enough to go on the other
side of the fence and maintain it. You have two choices you take that 4-ft. you put it
right on the property line, or you meet whatever your district’'s setback is.

Planning & Zoning Director Girling said then they get into a privacy decorative fence or
walls. Which is anything taller than 4-ft. no taller than 6-ft. They used to say that they
had to meet the setbacks. So, they could have Suburban Farms (SF) that has a side
setback, and they would have to have 20-ft. She suspects that the reason it said the
setbacks were for maintenance. Well, you don’t need 20-ft. just because you are an
(SF) zoning 10-ft. is ample. They are saying that they need to have the 10-ft. on all
sides including the rear. If they are backing up to a road, then that 10-ft. has to have
some type of landscape. She left a question mark about what they would want. She
put in what the Fence Committee discussed. As she typed it up and was explaining it to
staff saying they are the ones that communicate to citizens does this make sense. If
they visualize it they got a lot, and they have a fence at 10-ft., the Waldon situation, and
your neighbor wants a fence at 10-ft. and then the next neighbor wants a fence at 10-ft.
She heard the Planning Commission say, and she has heard many people say they
don’t want to be a Fort Knox. Although they changed the ordinance to say you don’t
have double frontage so you don’t have to have 35-ft. they will let them be at 10-ft. what
is the difference between Fort Knox on the property line and Fort Know coming in 10-ft.
They are still creating Fort Knox by allowing it by right. The one thing that makes it
more palatable is possibly saying in that situgtion they have to have the landscape in
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that 10-ft. She wanted to point that out because when she first wrote it, it didn’t dawn
on her until she started talking to staff about it that they still end up with what they have
heard they don’t want in the Township which is fence after fence after fence completely
surrounding that is 6-ft. in height.

Chairman Reynolds said he was in support of this 10-ft. off the property line with
landscaping. The reason for it would be is it supports what they have kind of talked
positively about in their Master Plan about landscape corridors and having buffers. He
thought this was a good solution to maybe promote the landscape buffer over the fence
and if they still want the fence, they are seeing the landscape buffer that they desire to
see. Planning & Zoning Director Girling asked if he was talking when it backs on a
road? Chairman Reynolds replied correct. He added that like a corridor they are talking
about down a corridor they would love to see plantings and not understand that there is
development right there. He thought that is what this accomplishes, and it is a decent
compromise of some of the ins and outs of this topic that they have been struggling with
for many years. It provides them with at least one solution that they commit to that
might lead them in the right direction. He said that he had some actual text amendment
stuff but a discussion of being in support of the verbiage as they see it here doesn't fit or
any disagreement with it? Vice-Chairman Gross said it should just say it shall be
landscape period. Planning & Zoning Director Girling said if they are backing up to a
road and somebody puts a hedge that is not tall, do they not still look like Fort Knox with
6-ft. tall fences?

Chairman Reynolds said there are two amendments that he would propose (H-2). One
of which was when the second line item of when they start talking about the fence/wall
shall meet the same front yard setback as a principal structure, but he was changing “at
no time can it be closer”. He was saying but in no instance, he thought that was more
of a technical or legal response. He said at the end of this where there is a question
mark his purposed verbiage was on a double frontage or corner lot, the 10-ft. area
between the fence and the property line abuts a road shall be landscaped with natural
plantings 4-6-ft. in height to obscure direct visibility of the fence from the right-of-way,
coniferous plantings are suggested but are not the sole plantings allowable. What he
means by that would be that there are of some sort of height to block the majority of the
fence and he was suggesting essentially pines, arborvitaes, or something of that nature
but not saying that is the only thing they would allow. He would be open to changing
that language, but they want to block the visibility is really what they are trying to say.
Trustee Urbanowski thought that the height requirement was important because they
could just put in holly bushes or something like that. Something a little higher to
obstruct the fence itself. Commissioner Gingell asked if it needed to block the entire
fence? Planning & Zoning Director Girling said for example one every 3 linear feet.
Chairman Reynolds said that he was saying natural plantings 4-6-ft. in height to obscure
the direct visibility of the fence. Planning & Zoning Director Girling asked who
determines that? At the discretion of? Chairman Reynolds said he would be fine with
putting a percentage or something like that. Commissioner Walker said he didn’t think
they could put a percentage he thought the language is ambiguous enough that it would
work. Chairman Reynolds said he was trying to point it in a direction but was also
saying it is not. Commissioner Walker said having heard at least 500 people demand a
6-ft. fence on the property line over the last 510 years, even though they have the
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option of moving it in 10-ft. they don’t’. Nobody wants to give up 10-ft. of their property
for this fence. He didn’t think that it wasn’t necessary, but it is better because they won'’t
do. Chairman Reynolds said his immediate desire would be to address it with
landscaping. He thought that was what they were trying to encourage. To him, if they
indeed what the fence they still got to put what their desire is first. Planning & Zoning
Director Girling said they lose their 10-ft. and they put what our desire is. Commissioner
Walker said it is a compromise and he can hear the Zoning Board of Appeals saying to
the next generation of people that want this, look the Township took into consideration
all of this stuff, and here is what the compromise that they decided to enforce. You can
make a logical argument for that. Chairman Reynolds said he thought they all
encourage natural buffers. If there was anything that needed to be added it would be
that, but they are talking about the strict rules of a fence. He was trying to say here is
our groundwork. That was the verbiage that he came up with. He didn’t know if
anybody else had any thoughts. He was ok with it being partial visibility, he was ok with
seeing part of the fence it was more about setting a priority of what is more important in
this matter. Commissioner Walker said it is not the starkness of a naked fence it is
broken up by stuff with growing things.

Planning & Zoning Director Girling said if they are not backing to a road, and they set
their rear fence back 10-ft. they have to be able to get back there so if they don’t have a
fence on a side, they would have to ability to get back there to maintain it. She just
envisioned an older neighborhood with back-to-back houses that somebody puts up a
6-ft. fence with a 10-ft. on the other side, and she knew that it says they are responsible
for the maintenance of it, that 10-ft. on the other side of that 6-ft. fence is going to be
long forgotten. Chairman Reynolds said he thought they were, especially talking about
double frontage and corner lots. He thought it pointed them in a better direction, maybe
it doesn’t solve all of their issues but at least they created some options and if they need
to go back. Planning & Zoning Director Girling said the problem with coming back is it is
a hot issue. lItis a very hot issue so she thought that they opened up a can of worms.
She really liked what they had come up with on the double frontage. She thought it left
a question on by saying a fence that is 6-ft. tall can be 10-ft. from the rear lot line. They
don’t say that anything has to be in there because it is not backing to a road. Chairman
Reynolds said the only other solution that he foresaw was a fence on the property line
that was agreeable to both adjoining property owners that would be the only other thing
that he sees adding this would fix that. Planning & Zoning Director Girling said then you
get into recording the document because then when you have a change of ownership.
Chairman Reynolds said to him this is verbiage that points them in the right direction
and then hopefully it would cut down on the number of variances that they see. It might
not eliminate all of the instances in which someone would say, that doesn’t make sense
here. That is how he was looking at it, here is a step in the right direction, it should cut
back on a number of them. He asked if they see a lot of them in the discussion of if
they pull it back what is going to happen behind it? Commissioner Walker said that
occurs occasionally but that is not the driving force, the driving force reason they won'’t
do it is that they don’t want to give up the 10-ft. of property. He added that they have
denied fences because of that very issue because they can’t get back in there.
Somehow this was going to create a one- or two-foot alleyway between two fences so
they would say no they can’t because who is going to decide whose property is that who
is going to take care of that, you just can’t letthat go.
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Chairman Reynolds said that in general, he was not making this an easy topic. They
really don’t want to see it in the first place. They want to see natural buffers they don’t
necessarily want to see fences. When there are they create an avenue for it. Without
hearing every specific case in which they are not addressing that has been vocalized,
he liked what they had here as a step in the right direction.

Secretary St. Henry said in general if they don’t like a fence, they have to find some
middle ground that they are comfortable with, they have to live with that, that is the
bottom line. Planning & Zoning Director Girling said that the goal was to cut down the
number of cases going to the ZBA. If they are not wanting to lose any, it is not going to,
and if they are happy with only losing 10-ft. then it should cut back the number of cases.
That was the biggest thing, it came from the ZBA saying they are getting so many cases
and anytime you get that many cases it is supposed to come to the Planning
Commission to look at a text amendment. Chairman Reynolds said he thought that they
have looked at it and have said they are still going to allow fences but with compromise.
Planning & Zoning Director Girling said OK they will give that a try and the attorney
might say that there is an issue.

Planning & Zoning Director Girling said line #4 used to say that large acreage was
excluded from all of these specifications, and they saw no reason to exclude large
acreage, so they are deleting that.

Chairman Reynolds said in line #6, he thought instead of saying the good side, a
technical side would be the finished face. Planning & Zoning Director Girling said
thanks, got it.

Planning & Zoning Director Girling stated on line #7, this was a recommendation from
the Building Official, that fences don’t require any building permit. How do they know
that they are only doing 4-ft., how do they know where they are going to put it. So, they
were saying they would have to do a zoning compliance letter, they would come into
Planning & Zoning with just a simple diagram, here is my property lines put xx’s on it
and they are putting the 4-ft. fence right here. Or they are putting a 6-ft. and they are
reflecting that they are putting it in 10-ft. here 10-ft. here and then we sign off on it and
then they sign that it is the proper reflection of what they are going to do, and it goes on
record within our systems.

Planning & Zoning Director Girling said that Article XXIX, Chairman Reynolds was not
here for this, but she had brought it up at the last meeting to make sure that everyone
wasn’t strongly opposed to it. It has been suggested that the ZBA variances are good
for one year from the date they were given. With the state of things, that year goes
really fast. Instead of having to get on a ZBA agenda and prepare for it a month ahead
of time, it was suggested that staff or the Planning & Zoning Director be able to issue a
one-year extension for the first year and then anything after that would have to return to
the ZBA. Chairman Reynolds supported. Planning & Zoning Director Girling said it
must be in another section that they would get into doing the same thing with site plans.

Planning & Zoning Director Girling stated in rticle XXX, she changed a number of
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places where, Planning & Zoning used to be within the Building Department, and then
Planning & Zoning became its own department. Looking at areas saying that the
Building Department determines if the site plan is an administrative review, it is not the
Building Department it is Planning & Zoning Department. So, for a number of areas,
she changed it to Planning & Zoning. She added page 30-5 #10 getting with the times
why Kkill trees, why incur postage, applicants typically don’t want a hard copy of their
approved site plans so they will be ordinance provide them with an electronic set with
the approval stamp. If they want to give us a paper copy and come in, they can do it but
the only commitment they have is electronic. There is no need for it to be forwarded to
the Building Department they get one but by ordinance, there is no need. So, basically
saying one copy is retained in the Planning Commission files.

Chairman Reynolds asked if they could back up to 6B page 30-4. His question was is
there a reason that they are not submitting to these departments electronically or
outside agencies? That would be a recommendation he would make. Planning &
Zoning Director Girling said it is actually within the application which ones are electronic
and which ones take electronic and which ones don’t. This saying two copies is a
wrong reflection because if they are doing it electronically there is technically not two
copies. The Road Commission and MDOT take it electronically, Water Resource takes
it electronically, Health Department does, and utility departments don’t. They could add
in there please refer to the application for the proper delivery method. Chairman
Reynolds said he would like that; he thought the applicant shall be responsible to submit
a physical electronic copy to the following agencies as required. Some sort of verbiage.
Planning & Zoning Director Girling said by having it in their application and referring
them to their application it gives them the ability to modify their application whatever the
trend is. Chairman Reynolds said he was in support of that. This is like one of those
things where they are mailing in applications and then they are like why are you mailing
it versus emailing it. Plus, they don’t always get responses back.

Planning & Zoning Director Girling said that page 30-6 is talking about site plan
completion, and this is again the suggestion, that they see on a regular basis, her
sending them cases that have hit the one-year mark, and there has been no change in
the text, and they just can’t get all the way through where they need to get to and have
the building permit within one year. She was suggesting that they have one year to
complete it she is able to look to see if there has been a text amendment and if there
have been any changes. She is able to give them the first extension, and then anything
after that they would have to come to the Planning Commission. Chairman Reynolds
said support.

Planning & Zoning Director Girling said the same page just changing Building Official to
Planning & Zoning Director. Chairman Reynolds said support.

Planning & Zoning Director Girling stated page 30-7 is the same thing. Page 30-13
same thing; Page 30-14 same thing. Page 30-17 again says that they are going to get
an electronic copy of the approval. Completion of site design is on Special Land Use,
and she is able to give them the extension. Chairman Reynolds replied support.

Planning & Zoning Director Girling stated Article XXXIV #3 ditto on recreationally, and

11



CHARTER TOWNSHIP OF ORION PLANNING COMMISSION MINUTES
REGULAR MEETING, OCTOBER 19, 2022

ditto on trash enclosures.
Planning & Zoning Director Girling said Article XXXV ditto on trash enclosures.

Moved by Chairman Reynolds seconded by Trustee Urbanowski, that they proceed with
these amendments as discussed and proposed in tonight’s meeting at the discretion of
their Planning & Zoning Director. Motion carried.

Discussion on the motion:

Chairman Reynolds said that might mean it comes back right away or it ends up
coming back in a couple of parts based on the fence discussion. He thought that
could be at the discretion of Planning & Zoning Director Girling and her team. If
they see fit or what is the best fit for them and their agenda.

9. PUBLIC COMMENTS
None.

10. COMMUNICATIONS
None.

11. PLANNERS REPORTS
None.

12. COMMITTEE REPORTS
None.

13. PUBLIC HEARINGS
None.

14. CHAIRMAN’S COMMENTS
None.

15. COMMISSIONERS’ COMMENTS

Secretary St. Henry said he wanted to provide a quick summary of a very successful event that
Oakland County Work Force Development completed a couple weeks ago. For the first time in
three years, they held an in-person manufacturing day across the County. They had 765
students visit 32 manufacturing facilities around Oakland County including a couple here in
Orion. Lake Orion High School participated by sending a class. This was the first time they
have been back in person since 2019. The schools were very excited to send kids back in
person and so were all of the employers that participated, and they got strong sponsorship
support to help pay for some of the costs involved. It was a huge success. He tipped his hat to
Ascent Aerospace on Indianwood they participated in, and they really appreciated it and he was
looking forward to it again. A lot of people are asking in the community if they are going to be
hosting his Career Quest which is a huge career exploration event for high school students
around southeast Michigan. Just for the record, they will be bringing it back in November 2023
and the planning is already started.

Trustee Urbanowski asked if that was the one with the 4-quardrants? Secretary St. Henry
replied yeah. He added that the event will featutd a construction quadrant, an advanced
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manufacturing quadrant, a healthcare quadrant, and an information technology quadrant. They
expect between 6,000-8,000 students in one day at the Suburban Collection Showplace, three
sessions. They typically have about 125-150 employers between the four sections from all over
southeast Michigan. Over 1,000 employee volunteers work with the kids in a variety of hands-
on activities to teach them about the different occupations and skillsets needed and educational
backgrounds. If they have a chance, go to oaklandcountyworks.com and go to the Michigan
Career Quest. They held two events in 2018 and 2019 and because the pandemic hasn’t had
one, they are bringing it back in 2023 it takes a year and a half to plan.

16. ADJOURNMENT
Moved by Chairman Reynolds, seconded by Trustee Urbanowski, to adjourn the meeting at
7:54 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-22-35, TOWNSHIP INITIATED TEXT AMENDMENT TO ZONING ORDINANCE #78, ARTICLE XXX, SECTION
30.09, PERFORMANCE GUARANTEES
PUBLIC HEARING — WEDNESDAY, OCTOBER 19, 2022

The Charter Township of Orion Planning Commission held a Public Hearing on Wednesday, October 19, 2022, at
7:05 p.m. at the Orion Township Municipal Complex Board Room 2323 Joslyn Road, Lake Orion, Ml 48360.

PLANNING COMMISSION MEMBERS PRESENT:

Scott Reynolds, Chairman Don Walker, PC Rep to ZBA
Don Gross, Vice Chairman Joe St. Henry, Secretary
Kim Urbanowski, BOT Rep to PC Jessica Gingell, Commissioner

PLANNING COMMISSION MEMBERS ABSENT:
Derek Brackon, Commissioner

CONSULTANTS PRESENT:
Tammy Girling, Township Planning & Zoning Director

OTHERS PRESENT:
None.

PC-22-35, Township Initiated Text Amendment to Zoning Ord. #78, Article XXX, Section 30.09,
Performance Guarantees.

Planning & Zoning Director Girling said they had before them a text amendment to the section of the
ordinance that goes over Performance Guarantees, which is a guarantee they take in when a project
comes in, to guarantee the completion of the project.

Planning & Zoning Director Girling said prior to this text amendment they accepted cash or an irrevocable
letter of credit. They have heard, over the years, from a number of developers that many other
communities accept a bond. So, they created a sub-committee at the joint annual meeting over a year ago
and that sub-committee came up with the text in front of them, pretty much written by the attorney. It has
been reviewed by the attorney. There are a couple of little tweaks here and there but the main change to
it is that they would now accept a bond. The major difference between accepting a bond and an
irrevocable letter of credit is during the construction of the project when major things are completed, they
are able to get a reduction in their letter of credit or refund on the amount of cash they are holding. If they
use a bond there is no reduction, that bond is kept in hand for the entire length of the project until
everything is completed.

Chairman Reynolds stated that a handful of them including himself was on that committee. It was
comprised of a number of citizens and fellow board members, and this was based on research they
compiled from the region and developed a similar language to that. So, there is no kind of out of the norm
for what other municipalities offer developers.

Chairman Reynolds asked if there were any public comments. There were none.

Chairman Reynolds asked if there were any citizen’s letters received regarding this project. There were
none. He asked the Planning Commissioners if they had any comments during the public hearing process
for this case. There was none.

Chairman Reynolds closed the public hearing at 7:07 p.m.
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Respectfully submitted,

Debra Walton
PC/ZBA Clerk
Charter Township of Orion Planning Commission Approval Date

17



Charter Township of Orion

2323 Joslyn Rd., Lake Orion MI 48360 Planning & Zoning Department
www.oriontownship.org Phone: (248) 391-0304, ext. 5000
TO: The Charter Township of Orion Planning Commission
FROM: Tammy Girling, Planning & Zoning Director
DATE: November 9, 2022
RE: PC-2019-06, Silverbell Pointe PUD Site Plan Extension

This PUD received the Board of Trustees’ approval late in 2020 with the conditions
listed by the Planning Commission in their recommendation of approval. On
November 17, 2021, the Planning Commission approved the site plan extension for
one year.

At the October 5, 2022, Planning Commission meeting, the applicant proposed a
revised PUD site plan amending the ingress and egress. The Planning Commission
denied that amendment. However, they conditionally approved the concept of a
bypass lane. Although the Planning Commission just discussed this case on
October 5, 2022, there still exists an issue of the expiration of the original PUD plan.
The last extension was for one year and an additional extension is necessary to
prevent the expiration of the original PUD plan approval.

Attached please find minutes from the October 5, 2022, PC meeting and a page
from the currently conditionally approved plan from 2020.

As requested, | am providing a suggested motion for the matter mentioned above.
Please feel free to modify the language. The verbiage below could change based
on the Planning Commission’s findings of facts:

Site Plan Extension (Ord. 78, Article XXX, Section 30.01, C,11)

Motion 1: | move that the Planning Commission approves the site plan extension
request for PC-2019-06, Silverbell Pointe PUD Site Plan for (insert time
frame). This approval is based on the following findings of facts: (insert findings of
facts).

Or
| move that the Planning Commission denies the site plan extension request for PC-

2019-06, Silverbell Pointe PUD Site Plan. This denial is based on the following
findings of facts: (insert findings of facts).
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CHARTER TOWNSHIP OF ORION PLANNING COMMISSION
*kkkkk MINUTES *kkkkk
REGULAR MEETING, WEDNESDAY, OCTOBER 5, 2022

The Charter Township of Orion Planning Commission held a regular meeting on Wednesday,
October 5, 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:

Don Walker, PC Rep to ZBA Derek Brackon, Commissioner
Don Gross, Vice Chairman Joe St. Henry, Secretary
Kim Urbanowski, BOT Rep to PC Jessica Gingell, Commissioner

PLANNING COMMISSION MEMBERS ABSENT:
Scott Reynolds, Chairman

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

2. ROLL CALL
As noted above.

CONSULTANTS PRESENT:
Mark Landis (Township Engineer) of Orchard, Hiltz, and McCliment, Inc.
Tammy Girling, Township Planning & Zoning Director

OTHERS PRESENT:
None.

3. MINUTES
A. 9-7-22, Planning Commission Regular Meeting Minutes

Moved by Commissioner Gingell, seconded by Commissioner Walker to approve the minutes
as presented. Motion carried

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

5. BRIEF PUBLIC COMMENT — NON-AGENDA ITEMS ONLY
None.

6. CONSENT AGENDA
None.

7. NEW BUSINESS

A. PC-2019-06, Silverbell Pointe, amendment to the final PUD plan, located on 4 vacant
parcels south of Silverbell Rd. on the east side of Joslyn Rd. (Sidwell #s 09-33-201-001, 09-33-
128-001, 09-28-379-001, & 09-28-451-001).

Acting Chairman Gross said since this is new business it is a reflection of an amendment to a
previously approved PUD which goes back a couple of years. The Planning Commission
reviewed it, and the Township Board approved the PUD in 2021. This is a proposed
amendment to that plan. He asked if the applicant would like to make a presentation.

20
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Mr. Thompson stated that he was representing Franklin Ridge Homes. Unfortunately, Mr.
Steuer could not attend. They came in 2019 and went through several versions of their plan,
eventually having preliminary PUD approval and then the final PUD approval. They have since
been working on engineering drawings. That little causeway between Mud Lake and Judah
Lake on Joslyn has about every single agency you can think of within that intersection or that
causeway area. They have had to work with EGLE, MDOT Rail, CN Rail, ITC, RCOC, and
every other acronym that they could think of to get their approvals.

Mr. Thompson said as they ventured through those approvals, they found they had some
difficulties. Some of the items that the RCOC wanted, Township Engineer didn’t want, and
MDOT didn’t like the way that was going. They have just been back and forth with probably six
different versions of the approach.

Mr. Thompson stated that the plan they have today is essentially the same plan that was
previously approved. He showed the Board the originally overall site plan. There are 46 lots on
28 acres, 42 acres of preserved wetland and lake area, and a 4-acre donation to the Township
for a future park. As far as the site itself goes, when they had it approved, they had a boulevard
entrance, they had a left-hand center turn lane that was going to feed that new approach, and
they had an emergency vehicle access that was adjacent to the pond. That was for providing
the second point of access to the subdivision. They were unable to get EVA access. The CN
Rail said that if they wanted to put in a new crossing, they had to remove two other ones. They
worked with the Supervisor, County, and State to see if there was anything else that they could
close a road, and everyone said no, you are not closing an intersection that has a railroad track
across it. They eventually had to stop that and pursue other avenues. Their biggest issue is
because the railroad track is so close to the entrance, how do they get that geometry to work?

Mr. Thompson said they came back in with an alternative plan that they resubmitted recently.
From the subdivision perspective, it is the exact same plan. The EVA is gone, and the
approach has a pork chop on it which means on the boulevard entrance it flares out to prevent
left-hand turns. That was a condition of RCOC, they said if they can’t get enough stacking at
the railroad tracks, because the lefthand center lane turn was $750,000 worth of improvements
through CN Rail because of all the equipment that they had to move, and the project just
couldn’t take that type of cost. So, they went back RCOC to and got their approval they started
getting the MDOT approvals, and they resubmitted back to the Township and the Township said
that they don’t want to have a restricted turn, they wanted them to have full access turn.

Mr. Thompson showed the Board what they did. Their original plan they could see the stripe out
for the left-hand center turn lane, that is what they were originally proposing. What they see
tonight in the current plans is what they call a pork chop or a half pork chop and showed them
how the boulevard instead of having just a round corner now has a small little bump out, it is
slight but the purpose of that is to help restrict, help visually impede people who would be
wanting to turn left despite the fact that it would be signed as no left. That was the proposal that
they see tonight.

Mr. Thompson stated that based on the reviews from the Township consultants and Planning
Supervisor, and a recommendation that they want unrestricted access they changed gears
again and are looking at the option of a bypass lane. Their original left-hand center lane was all
on the east side of the existing road, happens to be that the road itself is literally on the west
side of the right-of-way, so building on that west side was never an option. Based on
conversations they have had with the RCOC and the Township Engineer they think there is
potential as the piece of property that is there that they would have to cross is ITC’s property.
What they would like to do is pursue a highway easement from ITC, CN has already indicated
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that they could expand into their property. This would allow them an option that he thought
would be cost-effective or at least absorb the cost to do this improvement, and it would give
them full unrestricted access.

Mr. Thompson said what he is asking tonight if they are willing to vote, is that they would get
conditional approval on the amended final PUD with the understanding that they still need to get
the bypass approved, RCOC permit, MDOT permit, and everybody else’s permitted approval
and of course, the Township Engineers approval, if they would be willing to vote on having that
as a condition of an administrative approval, for review.

Acting Chairman Gross asked if there were any questions from the Planning Commissioners.
There was none.

Engineer Landis noted that the letter that was in front of them was of course the review of the
originally submitted plan which had restricted access. They are not in favor of that because it
introduces difficulties for enforcement. They have spoken with the Fire Marshal it increases
their response time, also creates safety concerns, and having residents that are traveling south
or deliveries having to go past their entrance and then circle back and come back is very
inconvenient. They were not in favor as the applicant had indicated for that restricted access.

Engineer Landis said that the emergency vehicle access that was at the north end of the site
has been removed and the applicant has added a note to the plans that they will suppress all of
the units. That was his understanding that the original requirement for that EVA was of the Fire
Marshal since the plan now includes the suppression that that EVA is no longer needed.

Engineer Landis stated that in regard to the plan that was just presented, they haven’t seen it
yet, but they would find that acceptable in concept. It would not be a dedicated center left turn
lane which obviously would be better and safer instead they are going to have southbound
traffic basically stopped to turn left but they would have that bypass lane on the right-hand side
to get around that person that is turning left. He noted that it is not a huge subdivision so the
amount of left-hand turns is probably on the low side. In their opinion, he thought it would be
acceptable. Obviously, it would be subject to RCOC approval, and then their review as well.

Trustee Urbanowski said they would still need to submit these new plans with the bypass, and it
would have to go through engineering, fire, MDOT, and RCOC. She asked if it still needed to
get CN approval as well. Engineer Landis replied that he believed that there would be some
work done in their right-of-way, so that was his understanding, yes. Trustee Urbanowski said
and also ITC, so they have a lot of people that need to say yes.

Trustee Urbanowski asked Engineer Landis if he thought it was acceptable to do a bypass.
Engineer Landis replied in leu of the center left turn lane, yes. He said it is a very challenging
location, there is a lot of grade change, so there is going to be a need for culvert extensions,
guardrails, etc.

Trustee Urbanowski asked how many units are in this again. Mr. Thompson replied 46.
Trustee Urbanowski asked how far south from the elementary school is this. Acting Chairman
Gross replied, a quarter to a half mile.

Acting Chairman Gross asked if the Fire Department reviewed this plan that was presented
tonight yet. Engineer Landis replied not to his knowledge. Engineer Landis asked for
clarification on which plan. Acting Chairman Gross said the one that was presented here
tonight. Engineer Landis said the new plan with 4he bypass lane. Trustee Urbanowski replied,
no. Acting Chairman Gross said although it appears that it satisfies their concerns. Engineer
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Landis stated that his understanding was yes it would be because they have taken care of the
suppression of the units. In regard to the Fire Marshall’s denial of the original plan that was
presented that was because the left-hand turns were prohibited into the site. This would give
them full access, so he would not foresee any reason why he would object.

Trustee Urbanowski said that 46 units are not that much, if they are comfortable with it in terms
of engineering, the units will be suppressed. They knew it was a challenging site but as long as
they get all of these approvals, which will be a lot.

Secretary St. Henry asked if the rail line is used currently. Mr. Thompson said it is currently
paved over at Silverbell. He thought the last time that this rail was used was for a traveling
carnival that came to town that was 20-something years ago. Planning & Zoning Director
Girling said that there was definitely discussion with the expansion of GM of this running again.
Secretary St. Henry said he read that from multiple sources, so that is still a possibility.
Planning & Zoning Director Girling said it was still a possibility that is what she would label it.

Secretary St. Henry asked why the left-hand turn lane was rejected. Everybody agreed that that
would work it was just a money issue. Mr. Thompson replied that from the Township to the
County to the State the geometry work for a left-hand turn. It was the fact that ITC has a ton of
equipment that is all on that side of the road and it was literally % of a million dollars just for ITC
to do the improved track that they have to do for special tracks when they cross roadways.

Plus, their huge equipment cabinets and their other signalization, so by the time they got done
with their other improvements that had to go in that intersection it was close to one million
dollars. ITC is now saying with the bypass it would be around $55,000, 10% of the cost to just
shift to the other side of the road.

Acting Chairman Gross stated that it appears that this is a solution to a difficult site and still
accomplishes what they as a Commission wants. They expressed from the very beginning that
there be continued access to the site for all movements, left turns in left turn out, right turns in,
and right turns out, this accomplishes that. Then with the note of the units being fire
suppressed, he made the assumption that that satisfies the Fire Departments’ concern as well.
He added that they have a number of options before them, they can postpone any action on this
plan until they receive final acceptance of all parties, or they can recommend to the Township
Board that the plan be amended as suggested this evening with various conditions such as final
review by the Engineer, Fire Department, and the obtaining of the necessary permits from the
various agencies. Planning & Zoning Director Girling wanted to clarify that this does not go to
the Board of Trustees. She added that this is considered minor, so it does not, they are the
deciding Board. Acting Chairman Gross asked even though they approved the original plan, the
amendments can be done by the Planning Commission. Planning & Zoning Director Girling
replied, correct.

Secretary St. Henry asked what the rationale of getting their conditional approval before they
get any of the other reviews. Mr. Thompsons replied, primarily time and money. They have to
go out and do a topo survey, they have to redo the design, they have to get a wetland
delineation, so they have a ton of more work to do in order to get in front of the agencies and to
make sure that this works. The idea is if they had their approval to move forward then the
owner feels comfortable with granting the time and money that it costs to do it.

Trustee Urbanowski asked if the plans that are date stamped received on September 14" are
with the pork chop. So, do they still have to submit a whole new drawing for this? Planning &
Zoning Director Girling replied that the one that is here tonight, the favorable one, is the first that
anyone has seen it. It has not been submitted tg.anyone at the Township with the bypass lane.
Trustee Urbanowski stated that they couldn’t approve the plans that are in front of them.
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Planning & Zoning Director Girling said a motion would be to deny the plans date stamped
September 14" however conditionally approve the one presented tonight with the bypass with
the condition that it is resubmitted and rereviewed to the satisfaction of the Township Engineer,
Township Fire Department, and all other approving entities. She added that if one of those
doesn’t, then it is not approved, and they have to come back with something else.

Secretary St. Henry asked Township Engineer Landis if he felt based on his experience and
review of what is being discussed tonight that these other agencies will approve this. Do you
see any in there that could be a red flag to any of those agencies? Engineer Landis replied that
that is a difficult question to answer. He said to be honest he doesn’t know. All he did know is
that they saw correspondence with the applicant and RCOC saying that without full access they
were going to prohibit left turns into the site. He added that creating this bypass lane that would
seem to satisfy that requirement. They haven’t had any discussions with RCOC relative to that,
he didn’'t know if the applicant had. He assumed that if they hadn’t heard anything negative
otherwise, he didn’t feel they would be before them tonight asking for such approval. Mr.
Thompson said the previous plan they were at 90% approvals, they already had an RCOC
permit, they were on their second review for final engineering with the Township, they formally
had their DSTR meeting with MDOT Rail to go through the last steps with that, and then CN
was in the process of starting their design plan for final approval. He didn’t see any red flags to
get another approval or to get all the agencies for their approval. Various agencies have
different requirements and different things they want to see so, it is a matter of negotiating back
and forth to come up with a happy medium between them. They floated the bypass in front of
the Township, RCOC, and CN and everybody was in agreement with that.

Secretary St. Henry asked if he had any concerns that GM fires up the rail system again, and
how will that impact this development. Mr. Thompson replied he didn’t think so, they know that
they have a fire route from Kinmount that should a rail get stopped in the middle of Joslyn
through this intersection they have fire access that they have identified through Kinmount if
north is blocked, they have access from the south. They have conducted a traffic study, the
traffic study said that the a.m. p.m. peak hours maximum on the stacking would be four cars.
They have 100-ft. to the rail so they have room to stack four cars in the left-hand turn, so he
didn’t see any downfalls in the bypass option should that rail become active again.

Planning & Zoning Director Girling said she was not giving them a motion just a sample motion.
She asked them to keep in mind that the plans that they received in the packet dated
September 14" also eliminated the emergency vehicle access and added the note suppression.
If was a conditional approval and they were going to be resubmitting with this bypass lane that
plan should also have the elimination of the road and the note on the suppression. In addition,
based on something the applicant said about needing to look at the wetlands when he looks at
perhaps it is going to impact something, and he might have to come back for a wetland permit.
It should be noted that if something is found in looking at how they are configuring this that
impacts the wetland that they might have to come back for that as a separate application.

Moved by Trustee Urbanowski, seconded by Commissioner Walker, that the Planning
Commission denies the amendment to the previously presented and conditionally approved final
PUD plan for PC-2019-06, Silverbell Pointe located on 4 vacant parcels south of Silverbell Rd.
on the east side of Joslyn (Sidwell’s 09-33-201-001, 09-33-128-001, 09-28-379-001, & 09-28-
451-001) for the plans date stamped received September 14, 2022, because that was not
approved. We would conditional approve the concept of the bypass that was presented tonight
conditioned upon: to submit and rereview to OHM and the Fire Department and then also
approvals from RCOC, MDOT, CN, and ITC; as well as the changes that occurred in terms of
the emergency vehicle assess removal, that roag,removal needs to be on the new plans as well,
and then indicate that the units will be suppressed in leu of that emergency vehicle access road;
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also conditional approval based upon the wetland survey that will be done, and if they need to
come back for a wetland permit then they would have to come back for that.

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

B. Discussion on possible text amendments

Planning & Zoning Director Girling stated that when she has free time, she tries to work on text
amendments. She put her mind to what is on her list, for instance, running two concepts past
them. It has been proposed in the ordinance it does say that a ZBA variance is good for one
year to pull a building permit. That is not State regulation that is their ordinance. It has been
suggested that perhaps the ordinance be modified to say that the first year it can be extended
by staff versus having to apply to the ZBA and go back. So, they would basically get after two
years they would have to back to the ZBA. She added similarly to the site plans that they see.
They see many of them, she knows if they had a change in the text that would affect the site
plan. So, would they be open to the concept of not only the ZBA variance being extended for
the first year by staff but a site plan approval one year by staff then after that it would have to
come to PC or ZBA?

Trustee Urbanowski said they have seen a lot of extensions because of a lot of issues in the last
two years and she didn’t think that they denied any of them and they have all been
understandable. She was ok with the idea of that.

Planning & Zoning Director Girling asked if anyone was strongly opposed. Obviously, they have
to have a public hearing, and it goes to the Township Board, but is there anybody that is
opposed to that concept? There was not.

Planning & Zoning Director Girling stated that she did a quote from the planner to work on their
PUD section and tree preservation. Obviously, he can’'t work on two at the same time, is there
one that they would like to have him tackle sooner than the other, both need a lot of work.

Trustee Urbanowski said just last week Trustee Dalrymple and Sam Timko and herself went to
St. Louis for the American in Bloom Symposium and they were connected with a lot of really
good experts in terms of trees, ordinances, and language, and things like that that would benefit
them, she thought and could pull from some of their expertise because now there are experts
and that is what they are supposed to use them for. That being said she thought that there
were some other things that they want to talk about in terms of trees. She thought that could
come later in her opinion, and she thought the PUD would take precedence because they are
seeing a lot of that lately.

Secretary St. Henry said one of the two projects they want to work on is updating the PUD
section. Planning & Zoning Director Girling said that the PUD section does read poorly. If they
read it from start to finish, she herself says, how do | educate somebody on what this says
besides what she has interpreted it to be, it does not read well. It looks like it has been put
together in different steps and maybe parts were missed when they fixed another part, and it is
pretty rough. Considering the number of PUDs, they get it is definitely something that they need
to work on the language, in addition to the fact that they have within the Master Plan to discuss
PUDs, looking at that and how they look at them. PUDs are allowed via the Zoning Enabling
Act so it is something that is there it is just the language that they have drafted that is a little bit

choppy.
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VIA EMAIL michael.wayne@detroitriversidecapital.com

To: John and Nancy, LLC.

Jacob Swanson, PE

From: Fleis & VandenBrink

Date: November 9, 2022

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

1 INTRODUCTION

This memorandum presents the results of a Traffic Impact Study (T1S) 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.

27725 Stansbury Boulevard, Suite 195

106 Farmington Hills, Ml 48334
P: 248.536.0080

F: 248.536.0079

www.fveng.com



2 DATA COLLECTION

F&V subconsultant Quality Counts, LLC. (QC) collected existing Turning Movement Count (TMC) data on
Thursday October 13", 2022, and Tuesday October 18", 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:

e SB Lapeer Road (M-24) & NB-to-SB Crossover, North of Waldon Road
e SB Lapeer Road (M-24) & Waldon Road
e 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 6", Edition (HCM).

Descriptions of LOS “A” through “F” as defined in the HCM®6, 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

Existing Conditions

Intersection Control Approach AMPeak  PM Peak
Delay Delay
siveh) 0% (siven) LOS
SB Lapeer Road (M-24) WBL 543 | F | 238 | ¢
10 & Stop
NB-to-SB Crossover, (Minor) S
North of Waldon Road B Free
SB Lapeer Road (M-24) Stop EBR 543 | F | 233 | C
20 & .
Waldon Road (ilives) SB Free
NB Lapeer Road (M-24) EBTL | 229 | C | 580.1 | F
& Stop
30 SB-to-NB Crossover, | (Minor) WER 133 |B| 263 | D
South of Waldon Road NB Free




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

o 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
e 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

e 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.

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

SB Lapeer Road (M-24) | SB Lapeer Road (M-24) | NB Lapeer Road (M-24)
& & &
NB-to-SB X/O Waldon Road SB-to-NB X/O
Warrant 1: Eight-Hour YES YES YES
Hours Met 5 8 8
Condition A
Warrant Met NO YES YES
Hours Met 8 8 8
Condition B
Warrant Met YES YES YES
Hours Met 8 8 8
Warrant 2: Four-Hour
Warrant Met YES YES YES
Hours Met 5 8 8
Warrant 3: Peak-Hour
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:

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

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

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
e 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

Existing Conditions Existing IMP Conditions
(STOP Control) ‘ (Signalized)

Intersection Approach AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak

Difference

Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS

(s/veh) (siveh) (s/veh) (siveh) (s/veh) (siveh)
EBR [543 | F | 233 | C| 630 | E| 628 | E| 87 |F>E| 395 |C>E
SB Lapeer Road
ol (M24) SBT Free 60 | A| 49 | A N/A
& SBR Free 12 | A| 83 | A N/A
Waldon Road
Overall N/A 88 |A| 113 | B N/A
EBTL | 229 | C | 5801 | F | 458 | D | 548 | D | 229 [Cc>D|-525.3 [F>D
NE L‘(",\‘,’I‘E)Rm WBR | 133 [ B | 263 | D | 558 | E | 490 | D | 425 |B>E| 227 | -
30 & NBT Free 28 | A| 104 | B N/A
SB-to-NB X/0,
3 o | MER Free 1.7 | A| 31 | A N/A
Overall N/A 95 | A| 136 | 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 6" 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 operatiq% similar to those observed under existing conditions.



Table 5: Background Intersection Operations

Existing Conditions Background Conditions Difference
Intersection Control | Approach AM Peak  PMPeak  AMPeak | PMPeak AMPeak  PM Peak
Delay Delay Delay Delay Delay Delay
(siveh) 0% (siveh) 0% (siveh) “O5| (siveh)|“©S (siveh) 08| (siveh) -8
SB Lapzer Road sop | MBL | %3 | F |28 |c|mT | Flauajc|ad] -] 08 |-
10 !
NB-to-SB X/O, | (Minor)
N. of Waldon Rd. SB Free Free N/A
SB Lapeer Road EBR | 543 | F| 233 | C| 594 | F| 241 |Cc| 51| -] 08 | -
20 & i
WaldonRoad | MO0 | g Free Free N/A
& Stop
0| soNsXx0, | Moy | WBR | 133 263 |D| 134 |B| 268 |D| 01 |- 05 |-
S. of Waldon Rd. NB Free Free N/A

In order to improve the background traffic operations at the
evaluated to improve existing conditions were re-evaluated:

study intersections, the mitigation measures

411

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.

TRAFFIC SIGNAL WARRANT ANALYSIS

Table 6: Background Signal Warrant Analysis Summary

SB Lapeer Road (M-24) | SB Lapeer Road (M-24) | NB Lapeer Road (M-24)
& & &
NB-to-SB X/O Waldon Road SB-to-NB X/O
Warrant 1: Eight-Hour YES YES YES
Hours Met 4 8 8
Condition A
Warrant Met NO YES YES
Hours Met 8 8 8
Condition B
Warrant Met YES YES YES
Hours Met 8 8 8
Warrant 2: Four-Hour
Warrant Met YES YES YES
Hours Met 5 8 8
Warrant 3: Peak-Hour
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:

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

e 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

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

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

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

Table 7: Background Intersection Operations with Improvements
Background Conditions = Background IMP Conditions

(STOP Control) (Signalized) LliEEEs
Intersection Approach AMPeak  PM Peak AM Peak PM Peak AM Peak PM Peak
Delay Delay Delay Delay Delay Delay
(siveh) L0 (siveh) L5 (siveh) 05 (siveh) LO5 (siveh) 0% (siven) LOS
EBR 594 | F | 241 | C | 628 E | 63.0 E 34 |F>E| 389 |C>E
SB Lapeer Road
5% (M-24) SBT Free 6.3 A 5.1 A N/A
& SBR Free 1.2 A 8.5 A N/A
Waldon Road
Overall N/A 9.0 A | 116 B N/A
EBTL | 235 | C | 6161 | F | 46.1 D | 545 D 226 |C->D|-561.6 [F>D
NE L‘(",\‘,’I‘f;)mad WBR | 134 | B | 268 |D| 554 | E | 489 | D | 420 [B>E| 221 | -
30 & NBT Free 29 A 10.8 B N/A
SB-to-NB X/O,
3. of Waldon Rd. NBR Free 1.7 A 3.1 A N/A
Overall N/A 9.6 A | 139 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, 11% 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

AM Peak Hour PM Peak Hour

ITE  Amount Units Average Daily (vph) (vph)
Code Traffic (vpd) 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 J2 | 11| 3
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, 11" 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
New Commercial Pass-By Residential

TolFrom

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 6" Edition. The results
of the future conditions analysis are attached and summarized in Table 10.
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Table 10: FUTURE INTERSECTION OPERATIONS

Background Conditions Future Conditions Difference
Intersection Control | Approach AM Peak  PM Peak ‘ AM Peak PM Peak ‘ AM Peak PM Peak
Delay Delay Delay Delay Delay Delay
(siveh) L0 (siveh) L0 (siveh) L0 (siveh) 08 (siveh) “O5 (siveh) “OS
&8 Lapzef Road sop | "BL | 87| F| 24 |c 1028 F 362 | E| 41| - | 118 |cE
10 )
NB-to-SB X/O, | (Minor)
N. of Waldon Rd. SB Free Free N/A
SB Lapeer Road EBR 594 | F | 241 | C| 716 | F | 263 | D | 122 | - 22 |C->D
20 & i
Waldon Road | M) | g Free Free N/A
NB Lapeer Road EBTL | 235 | C | 6161 | F | 334 | D | 7804 | F | 99 |C>D| 1643 | -
& Stop
30 SB-t0-NB X/0, | (Minon WBR 134 | B | 268 | D| 136 | B | 275 | D| 0.2 - 0.7 -
S. of Waldon Rd. NB Free Free N/A
SB Lapeer Road Sto EBR 1003 | F | 253 | D
40 & (Mingr) N/A N/A
Site Driveway 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

e 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

e 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 95" 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.

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

SB Lapeer Road (M-24) | SB Lapeer Road (M-24) | NB Lapeer Road (M-24)
& & &
NB-to-SB X/O Waldon Road SB-to-NB X/O
Warrant 1: Eight-Hour YES YES YES
» Hours Met 8 8 8
Condition A
Warrant Met YES YES YES
. Hours Met 8 8 8
Condlition B
Warrant Met YES YES YES
Hours Met 8 8 8
Warrant 2: Four-Hour
Warrant Met YES YES YES
Hours Met 8 8 8
Warrant 3: Peak-Hour
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:

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

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

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

Future Conditions Future IMP Conditions Difference
(STOP Control) (Signalized)
Intersection Approach AMPeak  PM Peak AM Peak ‘ PM Peak AM Peak PM Peak
Delay Delay Delay Delay Delay Delay
(siveh) L0 (siveh) -0 (siveh) O (siveh) L0 (siveh) LO5 (siven) LOS
EBR 716 | F | 263 | D| 630 | E| 631 | E| -86 [F>E| 36.8 |D>E
SB Lapeer Road
20 (M-24) SBT Free 74 | A| 55 | A N/A
& SBR Free 11 |A| 80 | A N/A
Waldon Road ™6y erall NIA 100 |A| 117 | B NIA
EBTL 334 | D | 7804 | F | 457 | D | 543 | D | 123 - | -726.1 [F>D
NB Lapeer Road
(M-24) WBR 136 | B | 275 | D | 510 | D | 469 | D | 374 |B>D| 194 -
30 & NBT Free 44 | A | 131 | B N/A
SB-to-NBX/O, | ngRr Free 26 |A| 37 | A N/A
S. of Waldon Rd.
Overall N/A 123 | B | 164 | 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
SB Lapeer (M-24) Road  SB Lapeer (M-24) Road | NB Lapeer (M-24) Road
& & &

Description NB-to-SB Crossover Waldon Road SB-to-NB Crossover
etz Percentage leiz Percentage etz Percentage
Crashes Crashes Crashes

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%|)1 éngle (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 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.

e 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.

e 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.

e 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.

o 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

Crash Frequency Crash Rate
(crasheslyear) (crashes per MEV)
S| g s (]
Average ADT| £ 8| 8= g, E&
Intersection (Entering [< S| £88 | 8 | < 5 245 3
Volumevpd) | § @ f; g s | 8% g i o
L= ' S o D =T (&) [
2| 822 | 18| 8= £
eg|sE-| 2 |go) =2 | °
o = w < 2 L E
< o n = N <L
SB Lapeer Road (M-24) & Waldon Road 24,335 12.33 3.32 9.011 1.39 0.37 1.02
SB Lapeer Rd. (M-24) & NB-to-SB X/O, N. of Waldon 23,735 0 3.32 3321 0 0.37 -0.37
NB Lapeer Road (M-24) & SB-to-NB X/O, S. of Waldon 24,955 0 332 (332 O 037 |-0.37

9 ACCESS MANAGEMENT

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
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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.

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 Summa

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

Church Driveway
Site Driveway \E

H

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 co1n1flzi30ts between the adjacent access points is minimal.



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
Stacking Space
Number of Arrivals 20
Time per Vehicle (s) 60
Service Rate (veh/hr) 60
Drive-through Queue (veh) 0
Random Arrival (veh)
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:

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.

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.

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 95™" percentile
queue length of approximately 95-feet (3-4 vehicles), which is not significant.
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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

SB Lapeer Road (M-24) | SB Lapeer Road (M-24) | NB Lapeer Road (M-24)
& & &
NB-to-SB X/O Waldon Road SB-to-NB X/O
Warrant 1: Eight-Hour YES YES YES
. Hours Met 3 8 8
Condition A
Warrant Met NO YES YES
. Hours Met 8 8 8
Condition B
Warrant Met YES YES YES
Warrant 2: Hours Met 8 8 8
Four-Hour | Warrant Met YES YES YES
Warrant 3: Hours Met 5 8 8
Peak-Hour | Warrant Met YES YES YES

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 maijority 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.

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.

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 internal1szi%e circulation or the adjacent roadway network.



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) ftraffic signal at the v
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 v
following intersection to accommodate the existing traffic volumes

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

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

SWANSON

License Mo, D|g|ta”y Slgn6d
W by Jacob Swanson
TN Date: 2022.11.09

13:50:03 -05'00"

Y 6201310640 ;

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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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
CITY/STATE: Orion Township, Ml

QCJOB #: 15971077
DATE: Thu, Oct 13 2022

0O « 0 »

[0 ]o =

0= 0%

2104H0
+ +
0 2104 0
PR N

t 0 « 129

o]~ o]

£ 19+ 0

b TR S o
0o 0 o

+ +
2233 0

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

Ll

L

0 «0 2 ™ L 0 « 16
0 = ‘\4-0
0= 09 £ 16+ 0
- 4 o~
o 0 ©O
¥ +
47 0
0o 0 ©O

+ +
N/A N/A
E I N E
- B4 LS - 3 _L
N/A = « N/A @ N/A = +« N/A
- B c - U s
" + [ " + [
N/A N/A
¥ +
15-Min Count SB Lapeer Rd SB Lapeer Rd NB to SB X/O North of Waldon|NB to SB X/O North of Waldon |
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total '-'ll-gt’glz
Beginning At [“1eft  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 Northbound Southbound Eastbound Westbound Total
Flowrates Left 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

CITY/STATE: Orion Township, Ml

LOCATION: SB Lapeer Rd -- NB to SB X/O North of Waldon

QCJOB #: 15971079
DATE: Thu, Oct 13 2022

13310
+ +
0 1331 0
I A N

0O « 0 » t 0 « 63
[i]o+ [ « o[
0O =+ 0% £ 63 &+ 0
_‘ifl‘_
0 0 O

Peak-Hour: 12:00 PM -- 1:00 PM 69 0
Peak 15-Min: 12:00 PM -- 12:15 PM

0 «0 2 ™ Lt 0 « 32
0 = ‘\4-0
0= 09 £32= 0
- 4 o~
o 0 ©O
¥ +
6.7 0
0o 0 ©O

Ll

L

+ +
N/A N/A
E I N P SN
.« 2 s - 2 s
N/A = +« N/A @ N/A = +« N/A
- B c - U s
" + [ " + [
N/A N/A
¥ +
15-Min Count SB Lapeer Rd SB Lapeer Rd NB to SB X/O North of Waldon|NB to SB X/O North of Waldon |
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total '-'ll-gt’glz
Beginning At [“1eft  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 Northbound Southbound Eastbound Westbound Total
Flowrates Left 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 QCJOB #: 15971080
CITY/STATE: Orion Township, Ml DATE: Tue, Oct 18 2022
1365 0 Peak-HOurZ 5:00 PM - 6:00 PM 19 0
v e Peak 15-Min: 5:15 PM -- 5:30 PM + *
0 1365 0 0 19 0
- L L < 4 b
0 « 0 2 L 0 « ®B 0 « 0 2 ™ £t 0 « 0
[o]o- [ o[ o+ () -

0= 0% £ %8 a0 0+ 09 _ F0+0

._\
§¢
o»
B*
o=® o %

0 0 0 0
1 D © o
0 k 0 « 0
—
£ o0
0
+ +
N/A N/A
FIE FI S
« 2 v - 2 s
N/A - +« NA @ N/A = +« N/A
- ) r - TN s
" + " " + [
N/A N/A
+ +
15-Min Count SB Lapeer Rd SB Lapeer Rd NB to SB X/O North of Waldon|NB to SB X/O North of Waldon
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total '-'ll-gt’gllz
Beginning At | |eft 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
2:15PM 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
3:15PM 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
3:45PM 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 Northbound Southbound Eastbound Westbound Total
Flowrates Left 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
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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
CITY/STATE: Orion Township, Ml

QCJOB #: 15971069
DATE: Thu, Oct 13 2022

216[ 70 Peak-Hour: 7:45 AM -- 8:45 AM 46 o
+ + Peak 15-Min: 7:45 AM -- 8:00 AM 4 *
143 2073 0 105 42 0
4 + L < + L
143 « 0 2 Lt 0«0 105 « 0 # : Lt 0«0
(o]0~ @] =[] o+ () o
27 » 127 % £ 0= 0 79 79 % £F0=0
" [ e L ~
0 0 0 0 o
+ + + +
200 0 44 0
0 0 0
- L
J L @ T O\ o
0 i 0 0w & S « 0
k! £ o0
0 0 0
+ +
N/A N/A
] [ PO T
« 2 s - — 2 s
N/A = « N/A @ N/A = +« N/A
- B c - U s
" [ | + [
N/A N/A
¥ +
15-Min Count SB Lapeer Rd SB Lapeer Rd Waldon Road Waldon Road |
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total '-'ll-gt’glz
Beginning At [“1eft  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 Northbound Southbound Eastbound Westbound Total
Flowrates Left 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
Bicycles 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

135

Page 1 of 9



Type of peak hour being reported: Intersection Peak

Method for determining peak hour: Total Entering Volume

LOCATION: SB Lapeer Rd -- Waldon Road
CITY/STATE: Orion Township, Ml

QCJOB #: 15971071
DATE: Thu, Oct 13 2022

13970 Peak-Hour: 12:00 PM -- 1:00 PM 67 0
+ + Peak 15-Min: 12:15 PM -- 12:30 PM + +
161 1238 0 56 69 0
4 + L < + -
16l « 0 # Lt 0«0 56 « 0 # : Lt 0«0
[om]o - [ =[] o+ () -0
132 % 123 £ 0= 0 38 » 38 3 FO0O»0
" + e * ~
0 0 0 0 0 0
+ + + +
1370 0 66 0
0 0 0 0
- L
J L @ T O\ o
0 i 0 0w & S « 0
k! £ o0
0 0 0 0
+ +
N/A N/A
E I N E
« 2 L - — 2 s
N/A = « N/A @ N/A = +« N/A
- B c - U r
" + [ " + [
N/A N/A
¥ +
15-Min Count SB Lapeer Rd SB Lapeer Rd Waldon Road Waldon Road |
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total '-'ll-gt’glz
Beginning At [“1eft  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 Northbound Southbound Eastbound Westbound Total
Flowrates Left 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

136

Page 2 of 9



Type of peak hour being reported: User-Defined

Method for determining peak hour: Total Entering Volume

LOCATION: SB Lapeer Rd -- Waldon Road
CITY/STATE: Orion Township, Ml

QCJOB #: 15971072
DATE: Tue, Oct 18 2022

141
55 16 1 ©
+

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

17 0

+ Peak 15-Min: 5:15 PM -- 5:30 PM + +
267 1188 0 07 19 0
4 + L < + -
267 « 0 # Lt 0«0 07 « 0 # ™ Lt 0«0
0 = «0 II] 0+ (4l + o0
166 » 166 % £ 0= 0 12+ 129 _ £ 00
" + e * ~
0 0 0 0 0 0
+ + + +
1354 0 18 0
0 0 0 0
- L
J L @ 0
0 k 0 « 0
£ o0
0
+ +
N/A N/A
FIE E
« 2 L - — 2 s
N/A = « N/A @ N/A = +« N/A
- 2 c - U s
" + [ " + [
N/A N/A
¥ +
15-Min Count SB Lapeer Rd SB Lapeer Rd Waldon Road Waldon Road Hourl
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total nga:lz
Beginning At [“1eft  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
2:15PM 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
3:15PM 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
3:45PM 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 Northbound Southbound Eastbound Westbound Total
Flowrates Left 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
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Method for determining peak hour: Total Entering Volume

QCJOB #: 15971073
DATE: Thu, Oct 13 2022

Type of peak hour being reported: Intersection Peak

LOCATION: NB Lapeer Rd -- Eagle Ridge Rd
CITY/STATE: Orion Township, Ml

Peak-Hour: 8:00 AM -- 9:00 AM

0 1148 0 87
+ + Peak 15-Min: 8:45 AM -- 9:00 AM + *
0 0 O 0 0 0
I N LR SR W
0 « 102 L 28 « 28 0 «59 2 ™ £t 0 « 0
8 - « 0 S+ (gl «0
10+ 0 3 £ 0 - 17 73 % 0 3 £ 0 = 1138
e T [ e L ~
0 1018 9 0 92 0
+ + ¥ *
0 1992|107 0 92
0 0 0 o0

M@

N/A

- 2 L 3 -
N/A = « N/A

. A o . @ TTr"ﬁ
R

15-Min Count NB Lapeer Rd NB Lapeer Rd Eagle Ridge Rd Eagle Ridge Rd Hourl
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total nga:lz
Beginning At [“1eft  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 8 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 B 0 0 0 0 0 36 0 0 0 0 0 4 0 315 1165
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U o
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
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Method for determining peak hour: Total Entering Volume

QCJOB #: 15971075
DATE: Thu, Oct 13 2022

Type of peak hour being reported: Intersection Peak

LOCATION: NB Lapeer Rd -- Eagle Ridge Rd
CITY/STATE: Orion Township, Ml

0 1332 Peak-Hour: 11:45 AM -- 12:45 PM 0 73

+ E + Peak 15-Min: 11:45 AM -- 12:00 PM * *

0 0 0 0 0 o0

4O P T
0 « 100 # L 13 « 13 0 « 5 # ; Lt 0«0
9.- 4-0 uis (gl « 0
109+ 0 % £ 0 » 18 S5+ 0 3 £0 + 56

+
75 0

« o 2
o
g8~
© %
o e« o
» kY

M@

N/A

- 2 L 3 -
N/A = « N/A

- 3 (2 -
* + "
N/A
+ +

TTF‘

15-Min Count NB Lapeer Rd NB Lapeer Rd Eagle Ridge Rd Eagle Ridge Rd Hourl
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total nga{lz
Beginning At [“1eft  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 Northbound Southbound Eastbound Westbound Total
Flowrates Left 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
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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
CITY/STATE: Orion Township, Ml

QCJOB #: 15971076
DATE: Tue, Oct 18 2022

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

0 2344 0 13
+ + Peak 15-Min: 5:00 PM -- 5:15 PM + *
0 0 O 0 0 o0
4O J 84
0 « 112 Lt 14 « 14 0 «09 \ £t 0 « 0
UL+ 03 £ 0+ 56 07+ 0 3 _ £ 0 » 18
I [ e * ~
0 2218 27 0 14 37
+ + + +
0 [ %% |25 0 14
0 0 0 0
@ L
0 k 0
L.
0
+ +
N/A
P N
- E * - -,
N/A = « N/A @ T T r
- 3 (2 -
| + "
N/A
¥ +
15-Min Count NB Lapeer Rd NB Lapeer Rd Eagle Ridge Rd Eagle Ridge Rd Hourl
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total nga:lz
Beginning At [“1eft  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
2:15PM 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
3:15PM 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
3:45PM 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
5:15PM 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 Northbound Southbound Eastbound Westbound Total
Flowrates Left 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
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6/1/2022 Community Profiles

SEMCOG | Southeast Michigan Council of Governments

Community Profiles

YOU ARE VIEWING DATA FOR:
Orion Township

2323 Joslyn Road Census 2020 Population:
Lake Orion, Ml 48360 35,330
http://www.oriontownship.org Area: 34.6 square miles

VIEW COMMUNITY EXPLORER MAP VIEW 2020 CENSUS MAP

Population and Households

Link to American Community Survey (ACS) Profiles: Select a Year 2016-2020 v Social | Demographic
Population and Household Estimates for Southeast Michigan, 2021

Population Forecast

40,000 F

Population

30,000 —

20,000 —

10,000 H

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2045

I Decennial Census [ SEMCOG 2045 Forecast

146

https://semcog.org/Community-Profiles#People 118



6/1/2022
Population and Households

Census Census

Population and Households

2020

Total Population 35,330
Group Quarters Population 121
Household Population 35,209
Housing Units 13,885
Households (Occupied Units) 13,219
Residential Vacancy Rate 4.8%
Average Household Size 2.66

32,421
140
32,281
12,515
11,673
6.7%

2,77

Community Profiles

Change
2010 2010-2020

2,909
-19
2,928
1,370
1,546
-1.9%
-0.10

Pct Change 2010-2020 SEMCOG Jul 2021 SEMCZ(gfs
9.0% 35,541 37,032

-13.6% 121 212

9.1% 35,420 36,820

10.9% 14,018 -

13.2% 13,361 14,652

- 4.7% -

- 2.65 2.51

Source: U.S. Census Bureau and SEMCOG 2045 Regional Development Forecast

Components of Population Change

Components of Population Change 20052233' 2010 Avg

Natural Increase (Births - Deaths) 132 50
Births 275 172
Deaths 143 122

Net Migration (Movement In - 78 75

Movement Out)

Population Change (Natural 210 125

Increase + Net Migration)

https://semcog.org/Community-Profiles#People

2006- 2011-2018

Avg.

147

94
260
166

349

443

Source: Michigan Department of Community
Health Vital Statistics, U.S. Census Bureau, and
SEMCOG
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6/1/2022 Community Profiles

SEMCOG | Southeast Michigan Council of Governments

Community Profiles

YOU ARE VIEWING DATA FOR:

Orion Township

2323 Joslyn Road Census 2020 Population:
Lake Orion, Ml 48360 35,330
http://www.oriontownship.org Area: 34.6 square miles

VIEW COMMUNITY EXPLORER MAP VIEW 2020 CENSUS MAP

Economy & Jobs

Link to American Community Survey (ACS) Profiles: Select a Year 2016-2020 v Economic

Forecasted Jobs

15,000 —|
10,000 —

5,000

Source: SEMCOG 2045 Regional Development Forecast

148

https://semcog.org/Community-Profiles#EconomyJobs 1/15



6/1/2022
Forecasted Jobs by Industry Sector

Community Profiles

Change Pct Change

Forecasted Jobs By Industry Sector 2015 2020 2025 2030 2035 2040 2045 2015-2045  2015-2045
Natural Resources, Mining, & Construction 975 1,126 1,072 1,057 1,068 1,079 1,091 116 11.9%
Manufacturing 2,885 2,576 2,415 2,224 2,102 1,995 1,880 -1,005 -34.8%
Wholesale Trade 904 925 923 913 913 912 905 1 0.1%
Retail Trade 2,458 2,600 2,613 2,586 2,575 2,552 2,493 35 1.4%
Transportation, Warehousing, & Utilities 576 595 589 587 598 611 618 42 7.3%
Information & Financial Activities 1611 1,692 1,691 1,712 1,752 1,759 1,779 168 10.4%
Z:::::’::'Qamd Technical Services & 1175 1,233 1,159 1,253 1,349 1,332 1,346 171 14.6%
Administrative, Support, & Waste Services 1,690 1,745 1,768 1,778 1,817 1,859 1,884 194 11.5%
Education Services 1,020 992 993 992 1,004 1,009 1,023 3 0.3%
Healthcare Services 1,014 1,095 1,147 1,184 1,274 1,365 1,450 436 43%
Leisure & Hospitality 1,368 1,499 1,539 1,558 1,592 1,664 1,659 291 21.3%
Other Services 1,219 1,253 1,223 1,200 1,194 1,184 1,168 -51 -4.2%
Public Administration 138 138 137 135 135 135 135 -3 -2.2%
Total Employment Numbers 17,033 17,469 17,269 17,179 17,373 17,456 17,431 398 2.3%
Source: SEMCOG 2045 Regional Development Forecast
Daytime Population
Daytime Population ACS 2016 o7
Jobs 12,576
Non-Working Residents 16,770

Age 15 and under 8,051

Not in labor force 7.657 Source: 2012-2016 American Community Survey
5-Year Estimates and 2012-2016 Census
Unemployed 1,062 Transportation Planning Products Program
Daytime Population 29,346 (CTPP). For additional information, visit SEMCOG's

Interactive Commuting Patterns Map

Note: The number of residents attending school outside Southeast Michigan is not available. Likewise, the number of students

commuting into Southeast Michigan to attend school is also not known.

149
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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

Exhibit 20-2. Level of Service Criteria for Stop-Controlled Intersections (Motor Vehciles)
LEVEL OF SERVICE AVERAGE CONTROL DELAY
(sec/veh)

A <10

>10and <15

>15and <25

>25and <35

>35and <50

MmM(m[{O|O | ®@

> 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, itis 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.

150
Source: Highway Capacity Manual, 6th Edition. Transportation Research Board, National Research Council



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
= >80.0

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.

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
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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
Intersection
Int Delay, siveh 3.2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations b 44
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 9% 9%
Heavy Vehicles, % 2 2 2 2 5 5
Mvmt Flow 140 0 0 0 0 2215
Major/Minor Minor1 Major2
Conflicting Flow Al 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) 43
Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/03/2022
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HCM 6th TWSC

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

Existing Conditions
AM Peak Hour

Intersection

Int Delay, siveh 2.9

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations if +4 f

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 9% 95 92 92 95 9%

Heavy Vehicles, % 8 8 2 2 5 5

Mvmt Flow 0 134 0 0 2200 151

Major/Minor Minor2 Major2

Conflicting Flow Al - 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) 41 -

Hudson Square TIS Synchro 11 Report

Fleis & VandenBrink Engineering
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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
Intersection
Int Delay, siveh 3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4‘ if 4+ F
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 7% 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 Al 554 1117 - - - 554 - 0 0

Stage 1 0 0 - - - - - - -

Stage 2 554 1117 - - - - - -
Critical Hdwy 764 6.64 - - - 69 - -

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 2 426 211 - - - - - -
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 - - 0421 0.097
HCM Control Delay (s) - - 229 133
HCM Lane LOS - - C B
HCM 95th %tile Q(veh) - - 2 03
Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/03/2022
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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
Intersection
Int Delay, siveh 1.9
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations b 44
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 8 86
Heavy Vehicles, % 0 0 2 2 2 2
Mvmt Flow 140 0 0 0 0 1587
Major/Minor Minor1 Major2
Conflicting Flow Al 794 - - -
Stage 1 0 - - -
Stage 2 794 - - -
Critical Hdwy 6.8 - - -

Critical Hdwy Stg 1 - -
Critical Hdwy Stg 2 5.8 - - -

Follow-up Hdwy 35 - - -
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
Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/03/2022
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HCM 6th TWSC

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

Existing Conditions
PM Peak Hour

Intersection

Int Delay, siveh 24

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations if +4 f

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 8 86

Heavy Vehicles, % 1 1 2 2 2 2

Mvmt Flow 0 193 0 0 1391 310

Major/Minor Minor2 Major2

Conflicting Flow Al - 696 - 0
Stage 1 - - -
Stage 2 - - -

Critical Hdwy - 6.92 -

Critical Hdwy Stg 1 - - -

Critical Hdwy Stg 2 - - -

Follow-up Hdwy - 33 -

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 -

Hudson Square TIS Synchro 11 Report

Fleis & VandenBrink Engineering
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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
Intersection
Int Delay, siveh 39.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4‘ if 4+ F
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 8 8 70 70 70 9% 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 Al 1168 2363 - - - 1168 - 0 0

Stage 1 0 0 - - - - - - -

Stage 2 1168 2363 - - - - - -
Critical Hdwy 752 6.52 - - - 69 - -

Critical Hdwy Stg 1 - - - - -
Critical Hdwy Stg 2 6.52 5.52 - - - = = -

Follow-up Hdwy 351 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) - - 8 189

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) - - 151 03

Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

Hudson Square TIS Synchro 11 Report

Fleis & VandenBrink Engineering ] 11/03/2022
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Queuing and Blocking Report

Existing Conditions

AM Peak Hour
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)
Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022
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Queuing and Blocking Report

Existing Conditions

AM Peak Hour

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

Movement EB

WB

Directions Served LT
Maximum Queue (ft) 69
Average Queue (ft) 38
95th Queue (ft) 60
Link Distance (ft) 4
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

R
38
13
32

354

Movement SB

Directions Served L
Maximum Queue (ft) 73
Average Queue (ft) 13
95th Queue (ft) 43
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

Hudson Square TIS
Fleis & VandenBrink Engineering
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Queuing and Blocking Report

Existing Conditions

PM Peak Hour
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)
Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/03/2022
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Queuing and Blocking Report

Existing Conditions

PM Peak Hour
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
Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/03/2022
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HCM Signalized Intersection Capacity Analysis

Existing Conditions w/ IMP

20: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour
S T N R 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ul +4 ul
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 1.00 095 1.00
Frt 0.86 1.00 085
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 095 095 092 092 09 09
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 1029 102.9
Effective Green, g (s) 16.2 1029 1029
Actuated g/C Ratio 0.12 079 079
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 1.00 062 035
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

¢ Critical Lane Group

Hudson Square TIS
Fleis & VandenBrink Engineering
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HCM Signalized Intersection Capacity Analysis

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

Existing Conditions w/ IMP

AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul +4 ul
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 1.00 095 1.00
Frt 1.00 0.86 1.00 085
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 076 076 076 060 060 060 092 092 092 092 092 092
Adj. Flow (vph) 134 1 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 0.08 084 084
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 0.03 038  0.01
Uniform Delay, d1 56.3 55.6 24 1.7
Progression Factor 0.80 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.2 04 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

¢ Critical Lane Group

Hudson Square TIS
Fleis & VandenBrink Engineering
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HCM Signalized Intersection Capacity Analysis

Existing Conditions w/ IMP

20: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour
S T N R 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ul +4 ul
Traffic Volume (vph) 0 166 0 0 1196 267
Future Volume (vph) 0 166 0 0 119 267
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 6.1 6.1
Lane Util. Factor 1.00 095 1.00
Frt 0.86 1.00 085
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 086 08 092 092 086 0.86
Adj. Flow (vph) 0 193 0 0 139 310
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) 19.9 992 992
Effective Green, g (s) 19.9 992 992
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 0.74 049 0.9
Uniform Delay, d1 525 58 4.3
Progression Factor 1.00 074 187
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 55
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

¢ Critical Lane Group

Hudson Square TIS
Fleis & VandenBrink Engineering
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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
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul +4 ul

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 1.00 095 1.00

Frt 1.00 0.86 1.00 085

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 082 08 082 070 070 070 095 09 09 092 092 092

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 1018

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

¢ Critical Lane Group

Hudson Square TIS Synchro 11 Report

Fleis & VandenBrink Engineering 16 11/07/2022
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Queuing and Blocking Report Existing Conditions w/ IMP

AM Peak Hour
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)
Hudson Square TIS SimTraffic Report
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Queuing and Blocking Report

Existing Conditions w/ IMP

AM Peak Hour

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

Movement

EB

WB NB NB NB

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)

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

LT
66
33
58

4
23
26

R T T R
85 1M1 131 15
13 18 21 1
31 69 77 8

354 2482 2482

475

Movement

SB

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)

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

L
178
34
117

300

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

Hudson Square TIS
Fleis & VandenBrink Engineering
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Queuing and Blocking Report Existing Conditions w/ IMP

PM Peak Hour
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)
Hudson Square TIS SimTraffic Report
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Queuing and Blocking Report

Existing Conditions w/ IMP

PM Peak Hour

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

Movement

EB

WB

NB

NB NB

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)

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

LT
50
39
48

4
60
85

R
43
8
27
354

T
285
108
242

2482

T R
731 30
135 3
494 18

2482

475

Movement

SB

SB

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)

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

L
169
81
158

300

T
19
1
10
529

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

Hudson Square TIS
Fleis & VandenBrink Engineering
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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
Intersection
Int Delay, siveh 35
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations b 44
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 9% 9%
Heavy Vehicles, % 2 2 2 2 5 5
Mvmt Flow 142 0 0 0 0 2248
Major/Minor Minor1 Major2
Conflicting Flow Al 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
Hudson Square TIS Synchro 11 Report
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HCM 6th TWSC

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

Background Conditions
AM Peak Hour

Intersection

Int Delay, siveh 3.2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations if +4 f

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 9% 95 92 92 95 9%

Heavy Vehicles, % 8 8 2 2 5 5

Mvmt Flow 0 136 0 0 2234 153

Major/Minor Minor2 Major2

Conflicting Flow Al - 117 - 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) 44 -

Hudson Square TIS Synchro 11 Report
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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
Intersection
Int Delay, siveh 3.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4‘ if 4+ F
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 7% 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 Al 562 1133 - - - 562 - 0 0

Stage 1 0 0 - - - - - - -

Stage 2 562 1133 - - - - - -
Critical Hdwy 764 6.64 - - - 69 - -

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) - - 235 134
HCM Lane LOS - - C B
HCM 95th %tile Q(veh) - - 21 03
Hudson Square TIS Synchro 11 Report
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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
Intersection
Int Delay, siveh 2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations b 44
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 8 86
Heavy Vehicles, % 0 0 2 2 2 2
Mvmt Flow 141 0 0 0 0 1612
Major/Minor Minor1 Major2
Conflicting Flow Al 806 - - -
Stage 1 0 - - -
Stage 2 806 - - -
Critical Hdwy 6.8 - - -

Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.8 - - -

Follow-up Hdwy 35 - - -
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) 244
HCM Lane LOS C
HCM 95th %tile Q(veh) 2.1
Hudson Square TIS Synchro 11 Report
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HCM 6th TWSC

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

Background Conditions
PM Peak Hour

Intersection

Int Delay, siveh 2.5

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations if +4 f

Traffic Vol, veh/h 0 169 0 0 1214 271

Future Vol, veh/h 0 169 0 0 1214 21

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 8 86

Heavy Vehicles, % 1 1 2 2 2 2

Mvmt Flow 0 197 0 0 1412 315

Major/Minor Minor2 Major2

Conflicting Flow Al - 706 - 0
Stage 1 - - -
Stage 2 - - -

Critical Hdwy - 6.92 -

Critical Hdwy Stg 1 - - -

Critical Hdwy Stg 2 - - -

Follow-up Hdwy - 33 -

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) 241 -

HCM Lane LOS C -

HCM 95th %tile Q(veh) 2.8 -

Hudson Square TIS Synchro 11 Report
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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
Intersection
Int Delay, siveh 41.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4‘ if 4+ F
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 8 8 70 70 70 9% 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 Al 1185 2397 - - - 1185 - 0 0

Stage 1 0 0 - - - - - - -

Stage 2 1185 2397 - - - - - -
Critical Hdwy 752 6.52 - - - 69 - -

Critical Hdwy Stg 1 - - - - -
Critical Hdwy Stg 2 6.52 5.52 - - - = = -

Follow-up Hdwy 351 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 - - 2101 0.108

HCM Control Delay (s) - $616.1 26.8

HCM Lane LOS - - F D

HCM 95th %tile Q(veh) - - 156 04

Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

Hudson Square TIS Synchro 11 Report
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Queuing and Blocking Report

Background Conditions

AM Peak Hour
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)
Hudson Square TIS SimTraffic Report
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Queuing and Blocking Report

Background Conditions

AM Peak Hour

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

Movement EB

WB

Directions Served LT
Maximum Queue (ft) 68
Average Queue (ft) 36
95th Queue (ft) 56
Link Distance (ft) 4
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

R
47
12
34

354

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
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)
Hudson Square TIS SimTraffic Report
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Queuing and Blocking Report

Background Conditions

PM Peak Hour
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
Hudson Square TIS SimTraffic Report
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HCM Signalized Intersection Capacity Analysis

Background Conditions w/ IMP

20: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour
S T N R 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ul +4 ul
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 1.00 095 1.00
Frt 0.86 1.00 085
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 095 095 092 092 09 09
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 1027 102.7
Effective Green, g (s) 16.4 102.7 1027
Actuated g/C Ratio 0.13 079 079
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 0.63 035
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

¢ Critical Lane Group

Hudson Square TIS
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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
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul +4 ul

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 1.00 095 1.00

Frt 1.00 0.86 1.00 085

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 076 076 076 060 060 060 092 092 092 092 092 092

Adj. Flow (vph) 137 1 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 0.08 084 084

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 0.03 038  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 04 0.0

Delay (s) 46.1 55.4 29 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

¢ 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
S T N R 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ul +4 ul
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 1.00 095 1.00
Frt 0.86 1.00 085
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 086 08 092 092 086 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) 20.2 989 989
Effective Green, g (s) 20.2 989 989
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 0.74 050  0.19
Uniform Delay, d1 524 6.0 4.3
Progression Factor 1.00 075 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

¢ 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
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul +4 ul

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 1.00 095 1.00

Frt 1.00 0.86 1.00 085

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 082 08 082 070 070 070 095 09 09 092 092 092

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 1017

Effective Green, g (s) 17.4 17.4 101.7 1017

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 0.01 080  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 25 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

¢ Critical Lane Group
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Queuing and Blocking Report Background Conditions w/ IMP

AM Peak Hour
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)
Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022
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Queuing and Blocking Report

Background Conditions w/ IMP

AM Peak Hour

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

Movement

EB

WB

NB

NB

NB

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)

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

LT
68
34
57

4
21
24

R
39
12
32

354

T
96
11
52

2482

T
132
19
79
2482

>~ o o1 O

475

Movement

SB

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)

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

L
182
32
109

300

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

Hudson Square TIS
Fleis & VandenBrink Engineering
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Queuing and Blocking Report Background Conditions w/ IMP

PM Peak Hour
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)
Hudson Square TIS SimTraffic Report
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Queuing and Blocking Report

Background Conditions w/ IMP

PM Peak Hour

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

Movement

EB

WB

NB NB NB

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)

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

LT
48
39
47

4
57
83

R
39
8
29
354

T T R
253 259 20
100 113 2
206 222 13

2482 2482

475

Movement

SB

SB

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)

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

L
164
75
146

300

T
31
1
23
529

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

Hudson Square TIS
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HCM 6th TWSC

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

Future Conditions
AM Peak Hour

Intersection

Int Delay, siveh 7.6

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations b 44

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 9% 9%

Heavy Vehicles, % 2 2 2 2 5 5

Mvmt Flow 184 0 0 0 0 2292

Major/Minor Minor1 Major2

Conflicting Flow Al 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

Hudson Square TIS Synchro 11 Report
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HCM 6th TWSC

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

Future Conditions
AM Peak Hour

Intersection

Int Delay, siveh 3.8

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations if +4 f

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 9% 95 92 92 95 9%

Heavy Vehicles, % 8 8 2 2 5 5

Mvmt Flow 0 138 0 0 2323 156

Major/Minor Minor2 Major2

Conflicting Flow Al - 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
Intersection
Int Delay, siveh 5.6
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4‘ if 4+ F
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 7% 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 29 1" 0 0 0 47 0 1149 10 0 0 0
Major/Minor Minor2 Minor1 Major1
Conflicting Flow Al 575 1159 - - - 575 - 0 0

Stage 1 0 0 - - - - - - -

Stage 2 575 1159 - - - - - -
Critical Hdwy 764 6.64 - - - 69 - -

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 - - 065 041
HCM Control Delay (s) - - 334 136
HCM Lane LOS - - D B
HCM 95th %tile Q(veh) - - 43 03
Hudson Square TIS Synchro 11 Report
Fleis & VandenBrink Engineering 11/04/2022

190



HCM 6th TWSC

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

Future Conditions
AM Peak Hour

Intersection

Int Delay, siveh 4.8

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations if 41

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 9% 9%

Heavy Vehicles, % 2 2 2 2 5 5

Mvmt Flow 0 123 0 0 2360 109

Major/Minor Minor2 Major2

Conflicting Flow Al - 1235 - 0
Stage 1 - - -
Stage 2 - - -

Critical Hdwy - 714 -

Critical Hdwy Stg 1 - - -

Critical Hdwy Stg 2 - - -

Follow-up Hdwy - 392 -

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
Intersection
Int Delay, siveh 4.1
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations b 44
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 8 86
Heavy Vehicles, % 0 0 2 2 2 2
Mvmt Flow 211 0 0 0 0 1636
Major/Minor Minor1 Major2
Conflicting Flow Al 818 - - -
Stage 1 0 - - -
Stage 2 818 - - -
Critical Hdwy 6.8 - - -

Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.8 - - -

Follow-up Hdwy 35 - - -
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) 45
Hudson Square TIS Synchro 11 Report
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HCM 6th TWSC

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

Future Conditions
PM Peak Hour

Intersection

Int Delay, siveh 2.6

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations if +4 f

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 8 86

Heavy Vehicles, % 1 1 2 2 2 2

Mvmt Flow 0 200 0 0 1470 316

Major/Minor Minor2 Major2

Conflicting Flow Al - 735 - 0
Stage 1 - - -
Stage 2 - - -

Critical Hdwy - 6.92 -

Critical Hdwy Stg 1 - - -

Critical Hdwy Stg 2 - - -

Follow-up Hdwy - 33 -

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
Intersection
Int Delay, siveh 61.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4‘ if 4+ F
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 8 8 70 70 70 9% 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 Al 1203 2434 - - - 1203 - 0 0

Stage 1 0 0 - - - - - - -

Stage 2 1203 2434 - - - - - -
Critical Hdwy 752 6.52 - - - 69 - -

Critical Hdwy Stg 1 - - - - -
Critical Hdwy Stg 2 6.52 5.52 - - - = = -

Follow-up Hdwy 351 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$ 780.4 275 0

HCM LOS F D

Minor Lane/Major Mvmt NBT NBR EBLn1WBLn1

Capacity (veh/h) - - 84 180

HCM Lane V/C Ratio - - 2483 0.111

HCM Control Delay (s) - $7804 275

HCM Lane LOS - - F D

HCM 95th %tile Q(veh) - - 196 04

Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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HCM 6th TWSC Future Conditions

40: SB Lapeer Road (M-24) & Site Drive PM Peak Hour
Intersection
Int Delay, siveh 0.9
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations if 41
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 8 86
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 63 0 0 1719 90
Major/Minor Minor2 Major2
Conflicting Flow Al - 905 - 0
Stage 1 - - - -
Stage 2 - - - -
Critical Hdwy - 714 - -

Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 -

Follow-up Hdwy - 392 - -

Pot Cap-1 Maneuver 0 240 - 5
Stage 1 0 - - -
Stage 2 0 - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver - 240 s

Mov Cap-2 Maneuver - - - -
Stage 1 - g - -
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 - -
Hudson Square TIS Synchro 11 Report
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Queuing and Blocking Report

Future Conditions

AM Peak Hour
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)
Hudson Square TIS SimTraffic Report
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Queuing and Blocking Report

Future Conditions

AM Peak Hour
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
Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022
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Queuing and Blocking Report

Future Conditions

PM Peak Hour
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)
Hudson Square TIS SimTraffic Report
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Queuing and Blocking Report Future Conditions

PM Peak Hour
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)
Zone Summary
Zone wide Queuing Penalty: 1144
Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/04/2022
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HCM Signalized Intersection Capacity Analysis

Future Conditions w/ IMP

20: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour
S T N R 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ul +4 ul
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 1.00 095 1.00
Frt 0.86 1.00 085
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 095 095 092 092 09 09
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 1026 102.6
Effective Green, g (s) 16.5 1026 102.6
Actuated g/C Ratio 0.13 079 079
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 0.68 081  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 74 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 14.7% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Hudson Square TIS
Fleis & VandenBrink Engineering
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HCM Signalized Intersection Capacity Analysis

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

Future Conditions w/ IMP

AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul +4 ul
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 1.00 095 1.00
Frt 1.00 0.86 1.00 085
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 076 076 076 060 060 060 092 092 092 092 092 092
Adj. Flow (vph) 209 1 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 0.12 080  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 0.03 041  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 44 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 043
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

¢ Critical Lane Group

Hudson Square TIS
Fleis & VandenBrink Engineering
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HCM Signalized Intersection Capacity Analysis

Future Conditions w/ IMP

20: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour
S T N R 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ul +4 ul
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 1.00 095 1.00
Frt 0.86 1.00 085
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 086 08 092 092 086 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) 204 98.7 987
Effective Green, g (s) 20.4 98.7 987
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 0.75 052 0.19
Uniform Delay, d1 52.3 6.2 4.4
Progression Factor 1.00 077 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 1.7 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

¢ Critical Lane Group

Hudson Square TIS
Fleis & VandenBrink Engineering
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HCM Signalized Intersection Capacity Analysis
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road

Future Conditions w/ IMP
PM Peak Hour

e T 2R

[ B 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul +4 ul

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 1.00 095 1.00

Frt 1.00 0.86 1.00 085

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 082 08 082 070 070 070 095 09 09 092 092 092
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 19.7 994 994

Effective Green, g (s) 19.7 19.7 994 994

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 0.01 084  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 58 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

¢ Critical Lane Group

Hudson Square TIS
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Queuing and Blocking Report Future Conditions w/ IMP

AM Peak Hour
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 43
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)
Hudson Square TIS SimTraffic Report
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Queuing and Blocking Report Future Conditions w/ IMP

AM Peak Hour
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
Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022
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Queuing and Blocking Report Future Conditions w/ IMP

PM Peak Hour
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)
Hudson Square TIS SimTraffic Report
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Queuing and Blocking Report

Future Conditions w/ IMP

PM Peak Hour
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) 43 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
Hudson Square TIS SimTraffic Report
Fleis & VandenBrink Engineering 11/07/2022
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SB Lapeer Road (M-24) & Site Drive

120

100

60

40

RIGHT TURNS IN PEAK HOUR (VPH)

80—

T T T T T T
2-LANE HIGHWAYS*

FULL-WIDTH TURN LANE

RADIUS ONLY REQUIRED

NOTE:

For posted speeds at

or under 45 mph, peak
hour right turns greater
than 40 vph, and total
peak hour approach less
than 300 vph, adjust
right turn volumes.

Adjust peak hour
right turns = Peak hour

right turns - 20

20— SEE NOTE AT RIGHT —
| | | | | |
100 200 300 400 500 600 700
TOTAL PEAK HOUR APPROACH VOLUME (VPH)
I I I I I I
120— —
— 4-LANE HIGHWAYS*
T A0 e 12N
z ]OO— FULL  WTiU TTI FUNIN L ANLD _\Jlf a Ceﬂtel” left_turn ]ane
exists(1.e. 3 or 9 lane
S i T |highway )y subtract the
< 80 L PM=77 \ _Anumber of left turns 1n
« L) opproach volume from the
<< - - | total epproach volume to
o TAPER get an adjusted total
~ 0= Wl Japproach volume.
v L i
E o — RT LANE
= \ i Recommended
E_ED 20— RADIUS ONLY REQUIRED ]
“ L NOTE : For application on high speed highways. - AM=2,346
| | | | | | PM=1,555
200 400 600 800 1000 1200 1400
TOTAL PEAK HOUR APPROACH VOLUME (VPH)

Sample Problem:

The Design Speed 1s 55 mph.
the Peoak Hour 1s 100 vph.

Solution:

Figure indicates that the intersection of
300 vph and 100 vph 1s located above the
upper trend lines thus,a right-turn

lane may be recommended.

The Peak Hour Approach Volume 1s 300 vph.
Determine 1f a right turn lane 1s recommended.

The Number of Right Turns 1n
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Summary of Warrants

Existing Conditions

Major Street: SB Lapeer Road (M-24) | Minor Street: [NB-to-SB X/O
Intersection: SB Lapeer Road (M-24) at NB-to-SB X/O

City/Twp: Orion Township
Date Performed: 11/4/2022 | Performed By: | F&V
Date Volumes Collected: | 10/13/2022

Spot Number:

Warrant Condition Is Warrant Met
Data Validation Error _
WARRANT 1: Eight-Hour Vehicular Volume YES
Condition B YES
Condition A&B N/A
WARRANT 2: Four-Hour Vehicular Volume (70%) YES
WARRANT 3: Peak-Hour Vehicular Volume (70%) YES
Condition A N/A
Condition B YES
WARRANT 4: Pedestrian Volume (70%)
Four Hour
Peak Hour

(Threshold)]  HAWK
(Threshold)|  RRFB

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Condition A
Condition B

WARRANT 8: Roadway Network

#N/A

WARRANT 9: Intersection Near a Grade Crossing

Issue to Be Addressed by Signalization:
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W2-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 2: Four-Hour Vehicular Volume

MINOR STREET HIGHER VOLUME APPROACH-VPH

Spot Number: Existing Condi_tions
Intersection: SB Lapeer Road (M-24) @ NB-to-SB X/O
Date| 11/4/2022 | by| F&V
2 : No. of Lanes on Major St.
1 : No. of Lanes on Minor St.
55 : Speed limit or 85th Percentile? (MPH)
NO : Is the intersection within an Isolated community?
0 : What is the of the population isolated community?
400 T T T T T T 1
— 2 or More Lanes & 2 or More Lanes
r——z or M:ore Iarj]es & 1 Lane‘ ‘
\ / 1 lane &1 Lane
300

200 A
AR
100 \s\ \~ : L2 . *
N .

S

0

200 300 400 500 600 700 800 9S00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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W3B-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 3 B(70%): Peak-Hour Vehicular Volume

MINOR STREET HIGHER VOLUME APPROACH-VPH

Spot Number: Existing Conditions
Intersection: SB Lapeer Road (M-24) @ NB-to-SB X/O
Date| 11/4/2022 | by| F&V
2 : No. of Lanes on Major St.
1 : No. of Lanes on Minor St.
55 : Speed limit or 85th Percentile? (MPH)
NO : Is the intersection within an Isolated community?
0 : What is the of the population isolated community?
500 \ \ \ \ \ \
| ————— 2 or More Lanes & 2 or More Lanes
——Zzor Mofe Ianes: &1 Léne ‘
N //_ 1lane &1 Lane
400

300 \ \\\
200 N \

ANAN
\ \
- \\\\ ol o A
| * ¢

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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Summary of Warrants

Spot Number: Existing Conditions
Major Street: SB Lapeer Road (M-24) | Minor Street: |Waldon Road
Intersection: SB Lapeer Road (M-24) at Waldon Road
City/Twp: Orion Township
Date Performed: 11/4/2022 | Performed By: | F&V
Date Volumes Collected: | 10/13/2022
Warrant Condition Is Warrant Met
Data Validation Error [ N0 1]
WARRANT 1: Eight-Hour Vehicular Volume YES
Condition A YES
Condition B YES
Condition A&B N/A
WARRANT 2: Four-Hour Vehicular Volume (70%) YES
WARRANT 3: Peak-Hour Vehicular Volume (70%)
Condition A
Condition B
WARRANT 4: Pedestrian Volume (70%)
Four Hour
Peak Hour
(Threshold) HAWK
(Threshold) RRFB
WARRANT 5: School Crossing
WARRANT 6: Coordinated Signal System
WARRANT 7: Crash Experience
Condition A
Condition B
WARRANT 8: Roadway Network
WARRANT 9: Intersection Near a Grade Crossing #N/A

Issue to Be Addressed by Signalization:
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W2-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 2: Four-Hour Vehicular Volume

Spot Number:

Existing Conditions

Intersection:

SB Lapeer Road (M-24) @ Waldon Road

Date| 11/4/2022 |

by] F&V

2

: No. of Lanes on Major St.

1

: No. of Lanes on Minor St.

55

: Speed limit or 85th Percentile? (MPH)

NO

: Is the intersection within an Isolated community?

0

: What is the of the population isolated community?

MINOR STREET HIGHER VOLUME APPROACH-VPH

400

300

200

100

0

T

2 or More Lanes & 2 or More Lanes

| —T 2 or More lanes & 1 Lane

\ / 1 Lane &1 Lane

T T T T T T T

AN
NS

S—

\\

200 300 400 500 600 700 800 900 100011001200 1300 140015001600 17001800 1900200021002200

MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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W3B-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 3 B(70%): Peak-Hour Vehicular Volume

MINOR STREET HIGHER VOLUME APPROACH-VPH

Spot Number: Existing Conditions
Intersection: SB Lapeer Road (M-24) @ Waldon Road
Date| 11/4/2022 | B by| F&V

2 : No. of Lanes on Major St.

1 : No. of Lanes on Minor St.

55 : Speed limit or 85th Percentile? (MPH)

NO : Is the intersection within an Isolated community?

0 : What is the of the population isolated community?

500 S B B e S
L— 2 or More Lanes & 2 or More Lanes

,——‘2 or More Iar:1e5 & 1 Lane ‘
1 Lane &1 Lane
400

300 8 N
AN

200 AN \\
N
AN

100 I~

0

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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Summary of Warrants

Spot Number: Existing Conditions
Major Street: NB Lapeer Road (M-24) | Minor Street: |SB-to-NB XO
Intersection: NB Lapeer Road (M-24) at SB-to-NB XO
City/Twp: Orion Township
Date Performed: 11/4/2022 | Performed By: | F&V
Date Volumes Collected: | 10/13/2022
Warrant Condition Is Warrant Met
Data Validation Error [ N0 1]
WARRANT 1: Eight-Hour Vehicular Volume YES
Condition A YES
Condition B YES
Condition A&B N/A
WARRANT 2: Four-Hour Vehicular Volume (70%) YES
WARRANT 3: Peak-Hour Vehicular Volume (70%)
Condition A
Condition B
WARRANT 4: Pedestrian Volume (70%)
Four Hour
Peak Hour
(Threshold) HAWK
(Threshold) RRFB
WARRANT 5: School Crossing
WARRANT 6: Coordinated Signal System
WARRANT 7: Crash Experience
Condition A
Condition B
WARRANT 8: Roadway Network
WARRANT 9: Intersection Near a Grade Crossing #N/A

Issue to Be Addressed by Signalization:
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W2-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 2: Four-Hour Vehicular Volume

Spot Number: Existing Conditions
Intersection: NB Lapeer Road (M-24) @ SB-to-NB XO
Date| 11/4/2022 | by| F&V

2 : No. of Lanes on Major St.

1 : No. of Lanes on Minor St.

55 : Speed limit or 85th Percentile? (MPH)

NO : Is the intersection within an Isolated community?

0 : What is the of the population isolated community?

MINOR STREET HIGHER VOLUME APPROACH-VPH

400 T T T T T T 1
2 or More Lanes & 2 or More Lanes

/—~2 or More lanes & 1 Lane

\ ~ 1lane &1 Lane
300

i \ \ *

\ * ¢
100 \ | * <+ *
N

A
/

NS

0

200 300 400 500 600 700 800 900 10001100120013001400150016001700180019002000210022002300
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met 8
Is Warrant (70%) Met? YES
225
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W3B-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 3 B(70%): Peak-Hour Vehicular Volume

Spot Number: Existing Conditions
Intersection: NB Lapeer Road (M-24) @ SB-to-NB XO
Date| 11/4/2022 | B by| F&V

2 : No. of Lanes on Major St.

1 : No. of Lanes on Minor St.

55 : Speed limit or 85th Percentile? (MPH)

NO : Is the intersection within an Isolated community?

0 : What is the of the population isolated community?

MINOR STREET HIGHER VOLUME APPROACH-VPH

500 S e N
2 or More Lanes & 2 or More Lanes

T2 or:More :Ianes & 1 Laﬁe

1 Lane &1 Lane
400

300 A > N

200 \\\\\\\

\ \\ * *
\\3} ¢ .

~——

100

0

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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Summary of Warrants

Background Conditions

Spot Number:

| Minor Street: [NB-to-SB X/O

Major Street: SB Lapeer Road (M-24)
Intersection: SB Lapeer Road (M-24) at NB-to-SB X/O
City/Twp: Orion Township
Date Performed: 11/4/2022 | Performed By: | F&V
Date Volumes Collected: | 10/13/2022
Warrant Condition Is Warrant Met
Data Validation Error _
WARRANT 1: Eight-Hour Vehicular Volume YES
Condition B YES
Condition A&B N/A
WARRANT 2: Four-Hour Vehicular Volume (70%) YES
WARRANT 3: Peak-Hour Vehicular Volume (70%) YES
Condition A N/A
Condition B YES
WARRANT 4: Pedestrian Volume (70%)
Four Hour
Peak Hour

(Threshold)]  HAWK

(Threshold) RRFB

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Condition A

Condition B

WARRANT 8: Roadway Network

#N/A

WARRANT 9: Intersection Near a Grade Crossing

Issue to Be Addressed by Signalization:
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W2-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 2: Four-Hour Vehicular Volume

MINOR STREET HIGHER VOLUME APPROACH-VPH

Spot Number: Background Con_ditions
Intersection: SB Lapeer Road (M-24) @ NB-to-SB X/O
Date| 11/4/2022 | by| F&V
2 : No. of Lanes on Major St.
1 : No. of Lanes on Minor St.
55 : Speed limit or 85th Percentile? (MPH)
NO : Is the intersection within an Isolated community?
0 : What is the of the population isolated community?
400 T T T T T T 1
— 2 or More Lanes & 2 or More Lanes
r——z or M:ore Iarj]es & 1 Lane‘ ‘
\ / 1 lane &1 Lane
300

200 \\\
100 \s\\~ . *
™ Q >

S

0

200 300 400 500 600 700 800 9S00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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W3B-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 3 B(70%): Peak-Hour Vehicular Volume

MINOR STREET HIGHER VOLUME APPROACH-VPH

Spot Number: Background Conditions
Intersection: SB Lapeer Road (M-24) @ NB-to-SB X/O
Date| 11/4/2022 | by| F&V
2 : No. of Lanes on Major St.
1 : No. of Lanes on Minor St.
55 : Speed limit or 85th Percentile? (MPH)
NO : Is the intersection within an Isolated community?
0 : What is the of the population isolated community?
500 \ \ \ \ \ \
| ————— 2 or More Lanes & 2 or More Lanes
——Zzor Mofe Ianes: &1 Léne ‘
N //_ 1lane &1 Lane
400

300 \ \\\
200 \\\i \\
\\\\

b o
L
| 4

100

0

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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Summary of Warrants
Spot Number: Background Conditions
Major Street: SB Lapeer Road (M-24) | Minor Street: |Waldon Road
Intersection: SB Lapeer Road (M-24) at Waldon Road
City/Twp: Orion Township
Date Performed: 11/4/2022 | Performed By: | F&V
Date Volumes Collected: | 10/13/2022
Warrant Condition Is Warrant Met
Data Validation Error [ N0 1]
WARRANT 1: Eight-Hour Vehicular Volume YES
Condition A YES
Condition B YES
Condition A&B N/A
WARRANT 2: Four-Hour Vehicular Volume (70%) YES
WARRANT 3: Peak-Hour Vehicular Volume (70%)
Condition A
Condition B
WARRANT 4: Pedestrian Volume (70%)
Four Hour
Peak Hour
(Threshold) HAWK
(Threshold) RRFB
WARRANT 5: School Crossing
WARRANT 6: Coordinated Signal System
WARRANT 7: Crash Experience
Condition A
Condition B
WARRANT 8: Roadway Network
WARRANT 9: Intersection Near a Grade Crossing #N/A

Issue to Be Addressed by Signalization:

233



| abed

vee

VIN 1SN elIBID g pue Y Sjuellepp JO uoljeuiquio) "D
CETN (g uonipuo)) ¢8I Ojel | Snonuluo) jo uondniisiul ayy S| 'g
S3A (v uoiIpuoy) (IS JUBLIBAN SWINJOA JBINDIYSA WNWIUI 8Y) S| 'Y
0 =¢g B V | Jueliem ay} Jow jey} SINOH Jo JaquinN
8 = g} Jueliem ay} jJaw jey} SINOH jJo JaquinN
e = \/| Jueliem 3y} }JdW jey} SINOH jo JaquinN
VIN VIN VN VN VN ON €5 0£9 ON S0L 0z 0 0 00:00 - 00:€2
VIN VIN V/IN V/IN VIN ON €5 0€9 ON S0l oz 0 0 00:€Z - 00:22
VIN V/IN VIN VIN V/IN ON €5 0€9 ON S0l 0z 0 0 00:2Z - 00'12
VIN VIN V/IN V/IN VIN ON €5 0€9 ON S0l oz 0 0 00:12 - 00:02
VIN V/IN VIN VIN V/IN ON €5 0€9 ON S0l 0z 0 0 00:0Z - 00:6}
VIN VIN V/IN V/IN VIN ON €5 0€9 ON S0l 0zy 0 0 00:6) - 00:8}
VIN V/IN VIN VIN V/IN S3A €5 0€9 S3A S0l 0z 691 1Y) 00:8) - 00:2)
VIN VIN V/IN V/IN VIN S3A €5 0€9 S3A S0l ozy 191 1251 00:2) - 00:9}
VIN V/IN VIN VIN V/IN S3A €5 0€9 S3A S0l 0z ogl Z191 00:9) - 00:G}
VIN VIN V/IN V/IN VIN S3A €5 0€9 S3A S0l ozy 9yl GlY) 00:G) - 007}
VIN V/IN VIN VIN V/IN ON €5 0€9 ON S0l 0z 0 0 00:%) - 00:€}
VIN VIN V/IN V/IN VIN S3A €5 0€9 S3A S0l oz vEl ozvl 00:€} - 00:Z}
VIN V/IN VIN VIN V/IN S3A €5 0€9 S3A S0l 0z 8Ll GOEL 00:2) - 00'L}
VIN VIN V/IN V/IN VIN ON €5 0€9 ON S0l oz 0 0 001} - 00:04
VIN V/IN VIN VIN V/IN ON €5 0€9 ON S0l 0z 0 0 00:0} - 00:60
VIN VIN V/IN V/IN VIN S3A €5 0€9 S3A S0l oz eel 912 00:60 - 00:80
VIN V/IN VIN VIN V/IN S3A €5 0€9 S3A S0l 0z ¥9l 0012 00:80 - 00:20
VIN VIN V/IN V/IN VIN ON €5 0€9 ON S0l 0zy 0 0 00:20 - 00:90
VIN V/IN VIN VIN V/IN ON €5 0€9 ON S0l 0z 0 0 00:90 - 00:50
VIN VIN V/IN V/IN VIN ON €5 0€9 ON S0l 0zy 0 0 00:50 - 00:%0
VIN V/IN VIN VIN V/IN ON €5 0€9 ON S0l 0z 0 0 00:+0 - 00:€0
VIN VIN V/IN V/IN VIN ON €5 0€9 ON S0l 0zy 0 0 00:€0 - 00:20
VIN V/IN VIN VIN V/IN ON €5 0€9 ON S0l 0z 0 0 00:20 - 00:1L0
VIN VIN V/IN V/IN VIN ON €5 0€9 ON S0l 0zy 0 0 00:10 - 10:00
M-3 SN awlL
cow gyy a Joum g Jofew v Jouln v Jofe PALT K| awnjoA awnjoA PALT R awnjoA awnjop (ady auQ) | (2dv yjog)
uonipuod uolnjeulqwio) | uonjeuIqwo) |uoneulqwo) [ uoeuiquo) uonipuoy Joulin Jofew uonipuoy Jouln Jole v uonipuod swinioA swinioA
jueriepy A AR AR R jueliep g uonipuod |g uonipuo)| juelepy |y uonipuod : - Joulpy Joflepy
€® V 40 NOILVYNISINOD 3SN LON 0Q "9} ANV VI SINVIYVM %0 3SN
£ PaL) uUdaq sainseaw |elpawal 19Y)o dABH : ON
¢ MAunwwos pajejosi uoiejndod ayj jo ayj si Jeym uay} ‘saj Si f Jamsue Ji : 0
¢AJunwwod paje|os| ue UIYM UOIO3SIdYUI Y} S| : ON
(HdIN) &@1iuadiad Yigg 1o Jiwi| paadsg : S5
¢3S JOUI\ Uo saueT jJo "ON : 1
éIs ho.qu uo saueT jJo 'ON : r4
| E | Aq [ zeozwiny | eed |
| peoy uoplepy © (yz-W) peoy Jeade] gs | uonoesis |

BWIN|OA JBINDIYSA INOH-IYBIT i} INVHIVM
(Dp uonoeg) syuessepp [eubis 1oy }93YSHIOM
S991A8( |043U0D duel | waoiuf) Jo jenuely uebiydipy

LM










W2-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 2: Four-Hour Vehicular Volume

Spot Number: Background Conditions
Intersection: SB Lapeer Road (M-24) @ Waldon Road
Date| 11/4/2022 | by| F&V

2 : No. of Lanes on Major St.

1 : No. of Lanes on Minor St.

55 : Speed limit or 85th Percentile? (MPH)

NO : Is the intersection within an Isolated community?

0 : What is the of the population isolated community?

MINOR STREET HIGHER VOLUME APPROACH-VPH

400 T T T T T T 1
2 or More Lanes & 2 or More Lanes
,—T2o0r More ‘Ianes & 1 La‘ne ‘ ‘
\ / 1 lane &1 Lane
300

200 \
\ N R .
0\ R X
100 AN \\\ ’

\\

0

200 300 400 500 600 700 800 900 100011001200 1300 140015001600 17001800 1900200021002200
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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W3B-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 3 B(70%): Peak-Hour Vehicular Volume

MINOR STREET HIGHER VOLUME APPROACH-VPH

Spot Number: Background Conditions
Intersection: SB Lapeer Road (M-24) @ Waldon Road
Date| 11/4/2022 | B by| F&V

2 : No. of Lanes on Major St.

1 : No. of Lanes on Minor St.

55 : Speed limit or 85th Percentile? (MPH)

NO : Is the intersection within an Isolated community?

0 : What is the of the population isolated community?

500 S B B e S
L— 2 or More Lanes & 2 or More Lanes

,——‘2 or More Iar:1e5 & 1 Lane ‘
1 Lane &1 Lane
400

300 8 N
AN

200 AN \\
N
AN

100 I~

0

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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Summary of Warrants

Spot Number: Background Conditions
Major Street: NB Lapeer Road (M-24) | Minor Street: |SB-to-NB XO
Intersection: NB Lapeer Road (M-24) at SB-to-NB XO
City/Twp: Orion Township
Date Performed: 11/4/2022 | Performed By: | F&V
Date Volumes Collected: | 10/13/2022
Warrant Condition Is Warrant Met
Data Validation Error [ N0 1]
WARRANT 1: Eight-Hour Vehicular Volume YES
Condition A YES
Condition B YES
Condition A&B N/A
WARRANT 2: Four-Hour Vehicular Volume (70%) YES
WARRANT 3: Peak-Hour Vehicular Volume (70%)
Condition A
Condition B
WARRANT 4: Pedestrian Volume (70%)
Four Hour
Peak Hour
(Threshold) HAWK
(Threshold) RRFB
WARRANT 5: School Crossing
WARRANT 6: Coordinated Signal System
WARRANT 7: Crash Experience
Condition A
Condition B
WARRANT 8: Roadway Network
WARRANT 9: Intersection Near a Grade Crossing #N/A

Issue to Be Addressed by Signalization:
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W2-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 2: Four-Hour Vehicular Volume

Spot Number:

Background Conditions

Intersection:

NB Lapeer Road (M-24) @ SB-10-NB XO

Date| 11/4/2022 |

by] F&V

2

: No. of Lanes on Major St.

1

: No. of Lanes on Minor St.

55

: Speed limit or 85th Percentile? (MPH)

NO

: Is the intersection within an Isolated community?

0

: What is the of the population isolated community?

MINOR STREET HIGHER VOLUME APPROACH-VPH

400

300

200

100

0

T

2 or More Lanes & 2 or More Lanes

/—~2 or More lanes & 1 Lane

\ ~ 1lane &1 Lane

T T T T T T

\

A
/

PY 2
%
¢
¢

NS

NN
N

200 300 400 500 600 700 800 900 10001100120013001400150016001700180019002000210022002300

MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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W3B-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 3 B(70%): Peak-Hour Vehicular Volume

Spot Number: Background Conditions
Intersection: NB Lapeer Road (M-24) @ SB-to-NB XO
Date| 11/4/2022 | B by| F&V

2 : No. of Lanes on Major St.

1 : No. of Lanes on Minor St.

55 : Speed limit or 85th Percentile? (MPH)

NO : Is the intersection within an Isolated community?

0 : What is the of the population isolated community?

MINOR STREET HIGHER VOLUME APPROACH-VPH

500 S e N
2 or More Lanes & 2 or More Lanes

T2 or:More :Ianes & 1 Laﬁe

1 Lane &1 Lane
400

300 A \i N
200 \\\ AN

100 ™~

0

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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Summary of Warrants

Spot Number: Future Conditions
Major Street: SB Lapeer Road (M-24) | Minor Street: [NB-to-SB X/O
Intersection: SB Lapeer Road (M-24) at NB-to-SB X/O
City/Twp: Orion Township
Date Performed: 11/4/2022 | Performed By: | F&V
Date Volumes Collected: | 10/13/2022
Warrant Condition Is Warrant Met
Data Validation Error [ N0 1]
WARRANT 1: Eight-Hour Vehicular Volume YES
Condition A YES
Condition B YES
Condition A&B N/A
WARRANT 2: Four-Hour Vehicular Volume (70%) YES
WARRANT 3: Peak-Hour Vehicular Volume (70%)
Condition A
Condition B
WARRANT 4: Pedestrian Volume (70%)
Four Hour
Peak Hour
(Threshold) HAWK
(Threshold) RRFB
WARRANT 5: School Crossing
WARRANT 6: Coordinated Signal System
WARRANT 7: Crash Experience
Condition A
Condition B
WARRANT 8: Roadway Network
WARRANT 9: Intersection Near a Grade Crossing #N/A

Issue to Be Addressed by Signalization:
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W2-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 2: Four-Hour Vehicular Volume

Spot Number:

Future Conditions

Intersection:

SB Lapeer Road (M-24) @ NB-to-SB X/O

Date| 11/4/2022 |

by] F&V

2

: No. of Lanes on Major St.

1

: No. of Lanes on Minor St.

55

: Speed limit or 85th Percentile? (MPH)

NO

: Is the intersection within an Isolated community?

0

: What is the of the population isolated community?

MINOR STREET HIGHER VOLUME APPROACH-VPH

400

300

200

100

0

T

2 or More Lanes & 2 or More Lanes

| —T 2 or More lanes & 1 Lane

\ / 1 Lane &1 Lane

T T T T T T T

AN
NS

S—

\\

200 300 400 500 600 700 800 900 100011001200 1300 140015001600 17001800 1900200021002200

MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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W3B-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 3 B(70%): Peak-Hour Vehicular Volume

MINOR STREET HIGHER VOLUME APPROACH-VPH

Spot Number: Future Conditions
Intersection: SB Lapeer Road (M-24) @ NB-to-SB X/O
Date| 11/4/2022 | B by| F&V

2 : No. of Lanes on Major St.

1 : No. of Lanes on Minor St.

55 : Speed limit or 85th Percentile? (MPH)

NO : Is the intersection within an Isolated community?

0 : What is the of the population isolated community?

500 S B B e S
L— 2 or More Lanes & 2 or More Lanes

,——‘2 or More Iar:1e5 & 1 Lane ‘
1 Lane &1 Lane
400

300 8 N
AN

200 AN \\
N
AN

/
/

100 T~ * o9

0

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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Summary of Warrants

Spot Number: Future Conditions
Major Street: SB Lapeer Road (M-24) | Minor Street: |Waldon Road
Intersection: SB Lapeer Road (M-24) at Waldon Road
City/Twp: Orion Township
Date Performed: 11/4/2022 | Performed By: | F&V
Date Volumes Collected: | 10/13/2022
Warrant Condition Is Warrant Met
Data Validation Error [ N0 1]
WARRANT 1: Eight-Hour Vehicular Volume YES
Condition A YES
Condition B YES
Condition A&B N/A
WARRANT 2: Four-Hour Vehicular Volume (70%) YES
WARRANT 3: Peak-Hour Vehicular Volume (70%)
Condition A
Condition B
WARRANT 4: Pedestrian Volume (70%)
Four Hour
Peak Hour
(Threshold) HAWK
(Threshold) RRFB
WARRANT 5: School Crossing
WARRANT 6: Coordinated Signal System
WARRANT 7: Crash Experience
Condition A
Condition B
WARRANT 8: Roadway Network
WARRANT 9: Intersection Near a Grade Crossing #N/A

Issue to Be Addressed by Signalization:
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W2-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 2: Four-Hour Vehicular Volume

Spot Number: Future Conditions
Intersection: SB Lapeer Road (M-24) @ Waldon Road
Date| 11/4/2022 | by| F&V

2 : No. of Lanes on Major St.

1 : No. of Lanes on Minor St.

55 : Speed limit or 85th Percentile? (MPH)

NO : Is the intersection within an Isolated community?

0 : What is the of the population isolated community?

MINOR STREET HIGHER VOLUME APPROACH-VPH

400 T T T T T T 1
2 or More Lanes & 2 or More Lanes

/—~2 or More lanes & 1 Lane

\ ~ 1lane &1 Lane
300

200
\ \\\ *e *
0‘ *

L 4
L 4
100 \ \‘
N

A

NS

0

200 300 400 500 600 700 800 900 10001100120013001400150016001700180019002000210022002300
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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W3B-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 3 B(70%): Peak-Hour Vehicular Volume

Spot Number: Future Conditions
Intersection: SB Lapeer Road (M-24) @ Waldon Road
Date| 11/4/2022 | B by| F&V

2 : No. of Lanes on Major St.

1 : No. of Lanes on Minor St.

55 : Speed limit or 85th Percentile? (MPH)

NO : Is the intersection within an Isolated community?

0 : What is the of the population isolated community?

MINOR STREET HIGHER VOLUME APPROACH-VPH

500 S e N
2 or More Lanes & 2 or More Lanes

T2 or:More :Ianes & 1 Laﬁe

1 Lane &1 Lane
400

300 A \i N
200 \\\ AN

0

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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Summary of Warrants

Spot Number: Future Conditions
Major Street: NB Lapeer Road (M-24) | Minor Street: |SB-to-NB XO
Intersection: NB Lapeer Road (M-24) at SB-to-NB XO
City/Twp: Orion Township
Date Performed: 11/4/2022 | Performed By: | F&V
Date Volumes Collected: | 10/13/2022
Warrant Condition Is Warrant Met
Data Validation Error [ N0 1]
WARRANT 1: Eight-Hour Vehicular Volume YES
Condition A YES
Condition B YES
Condition A&B N/A
WARRANT 2: Four-Hour Vehicular Volume (70%) YES
WARRANT 3: Peak-Hour Vehicular Volume (70%)
Condition A
Condition B
WARRANT 4: Pedestrian Volume (70%)
Four Hour
Peak Hour
(Threshold) HAWK
(Threshold) RRFB
WARRANT 5: School Crossing
WARRANT 6: Coordinated Signal System
WARRANT 7: Crash Experience
Condition A
Condition B
WARRANT 8: Roadway Network
WARRANT 9: Intersection Near a Grade Crossing #N/A

Issue to Be Addressed by Signalization:
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W2-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 2: Four-Hour Vehicular Volume

Spot Number: Future Conditi_ons
Intersection: NB Lapeer Road (M-24) @ SB-to-NB XO
Date| 11/4/2022 | by| F&V
2 : No. of Lanes on Major St.
1 : No. of Lanes on Minor St.
55 : Speed limit or 85th Percentile? (MPH)
NO : Is the intersection within an Isolated community?
0 : What is the of the population isolated community?
400 T T T T T T T 1
———— 2 or More Lanes & 2 or More Lanes
o /-——— 2‘or More Ia‘nes & 1 Lane
; \ /" 1lane &1 Llane
Q
<
8 300 \ \
-8
o
<
s
=
S \ N
> 200
& \ \ \ .
z * o @
2 .
I \\\ ** L 4
=
w
& 100 AN \
b \\ N
O \ e ————
£
=
0

200 300 400 500 600 700 800 900 100011001200130014001500160017001800190020002100220023002400

MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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W3B-70%

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)
WARRANT 3 B(70%): Peak-Hour Vehicular Volume

Spot Number: Future Conditions
Intersection: NB Lapeer Road (M-24) @ SB-to-NB XO
Date| 11/4/2022 | B by| F&V

2 : No. of Lanes on Major St.

1 : No. of Lanes on Minor St.

55 : Speed limit or 85th Percentile? (MPH)

NO : Is the intersection within an Isolated community?

0 : What is the of the population isolated community?

MINOR STREET HIGHER VOLUME APPROACH-VPH

500

400

300

200

100

| | | T | | | |
2 or More Lanes & 2 or More Lanes

—T2 oé’ Mofe Ian:es & 1 Lan‘e
| 1Llane &1 Lane

N\

NN«

NN W . 't
\\\s\ ’

0 100 200 300 400 500 600 700 800 900100011001200130014001500160017001800190020002100220023002400
MAIJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

How Many Hours Are Met

Is Warrant (70%) Met?

YES
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Charter Township of Orion

Planning & Zoning Department

2525 Joslyn Rd., Lake Orion Ml 48360

P: (248) 391-0304 ext. 5000; Fax (248) 391-1454

TO: The Charter Township of Orion Planning Commission
FROM: Tammy Girling, Planning and Zoning Director

DATE: November 16, 2022

RE: 2023 Planning Commission Meeting Dates Resolution

As requested, | am providing a suggested motion for the abovementioned resolution.
Please feel free to modify the language. The verbiage below could change based upon
Planning Commission discussion.

Please review the dates, none fall on a Township designated holiday, however, the July
5" meeting falls the day after a holiday.

2023 Planning Commission Meeting Dates Resolution
Motion: | move that the Planning Commission approves the 2023 PC Meeting Dates
Resolution as presented and forward to the Board of Trustee for adoption.

Or

I move that the Planning Commission approve the 2023 PC Meeting Dates as amended
and forward to the Board of Trustees for adoption.
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CHARTER TOWNSHIP OF ORION PLANNING COMMISSION

2023 REGULAR MEETING DATES RESOLUTION

WHEREAS the By-Laws of the Charter Township of Orion Planning
Commission provide for the scheduling of regular meetings on
the first and third Wednesday of each month; and,

WHEREAS, the State of Michigan has enacted Public Act No. 267 of
1976, Open Meetings Act, which requires the specific
designation of the dates, times, and places of all regular
meetings of the Planning Commission; and,

WHEREAS it is the desire of the Charter Township of Orion Planning
Commission to conduct all of its business in an open
forum, in compliance with said Act; and,

NOW, THEREFORE, BE IT RESOLVED, that the Charter Township of
Orion Planning Commission will hold its regular meetings
on the first and third Wednesday of each month of the
calendar year beginning on January 4, 2023 and ending on
December 20, 2023.

The following are the dates of the regularly scheduled meetings, which will begin at 7:00
p-m. and will be held at 2323 Joslyn Road, Lake Orion, Michigan:

January 4 & 18 July 5&19
February 1 & 15 August 2 & 16
March 1&15 September 6 & 20
April 5&19 October 4 & 18
May 3&17 November 1 & 15
June 7 & 21 December 6 & 20

AND BE IT FURTHER RESOLVED that a copy of this notice of regular
meeting dates is to be published in The Lake Orion Review and

to be posted at the Charter Township of Orion Hall.

PC approved: xx/xx/xxxx
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