
CHARTER TOWNSHIP OF ORION
PLANNING COMMISSION REGULAR MEETING AGENDA

WEDNESDAY, JANUARY 18, 2023 - 7:00 PM
ORION TOWNSHIP MUNICIPAL COMPLEX BOARD ROOM

2323 JOSLYN ROAD
LAKE ORION, MI 48360

1. OPEN MEETING
2. ROLL CALL
3. ELECTION OF OFFICERS
4. MINUTES

A. 12-21-22, Planning Commission Regular Meeting Minutes
5. AGENDA REVIEW AND APPROVAL
6. BRIEF PUBLIC COMMENT - NON-AGENDA ITEMS ONLY
7. CONSENT AGENDA
8. NEW BUSINESS

A. PC-2018-49, Hills of Woodbridge Final PUD plan extension, located on a vacant parcel 09-26-
451-004 north of 3805 S. Lapeer, vacant parcel 09-26-402-020, and vacant parcel 09-26-402-021 
(both west of 40 Hi-Hill Dr.).

9. UNFINISHED BUSINESS
A. PC-22-39, Hudson Square Planned Unit Development (PUD) Concept Plan, located at 3030 S. 
Lapeer Rd. (Sidwell #09-26-101-021).
B. PC-22-29, Baldwin Village Final PUD, located at 4410 & 4408 S. Baldwin Rd. (parcel 09-32-
301-001), an unaddressed parcel 09-32-301-014 located at the NW corner of Morgan and S. 
Baldwin Roads, an unaddressed parcel 09-32-151-020 located north of 4408 S. Baldwin, and 4292 
S. Baldwin (parcel 09-32-151-021).

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

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

REGULAR MEETING – WEDNESDAY, JANUARY 18, 2023 - 7:00 P.M. 
ORION TOWNSHIP MUNICIPAL COMPLEX BOARD ROOM 
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In the spirit of compliance with the Americans with Disabilities Act, individuals with a 
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TO:     The Charter Township of Orion Planning Commission 

FROM:   Tammy Girling, Planning & Zoning Director 

DATE:    January 9, 2023

RE:     Election of Officers

As requested, I am providing a suggested motion for the matter mentioned above. 
Please feel free to modify the language. The verbiage below could change based upon 
the Planning Commissions’ findings of facts. Any additional findings of facts should be 
added to the motion below.  Please note that it was suggested to me that on matters that 
involve rezonings, PUD’s, Special Land Uses or variances that I provide language 
indicating that the matter can be approved or denied.

ELECTION OF OFFICERS, SITE WALK COMMITTEE, & ZBA APPOINTMENT

Chairman, Vice-Chairman, and Secretary
(nominations are made and supported then.)
Move that nominations are closed and a ballot be cast to elect (or re-elect if no change) 
_______________ to serve as the Chairman, _____________ to serve as Vice-
Chairman, and __________ to serve as Secretary, for 2023.

Recommendation of ZBA Appointment
Move that the Planning Commission recommend to the Board of Trustees to appoint 
___________________ as the representative from the Planning Commission to serve on 
the Zoning Board of Appeals for 2023.

Site Walk Committee
(per the PC By-Laws, the Chair appoints members to committees)
Chair:  I appoint ____________, _______________, and ______________ to serve on 
the site walk committee for 2023.

Charter Township of Orion
2323 Joslyn Rd., Lake Orion MI 48360 
www.oriontownship.org

Planning & Zoning Department
Phone: (248) 391-0304, ext. 5000
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CHARTER TOWNSHIP OF ORION PLANNING COMMISSION
****** MINUTES ******

REGULAR MEETING, WEDNESDAY, DECEMBER 21, 2022

The Charter Township of Orion Planning Commission held a regular meeting on Wednesday, 
December 21, 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 Scott Reynolds, Chairman
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
Acting Chairman Gross opened the meeting at 7:00 p.m.

2.  ROLL CALL
As noted above.

CONSULTANTS PRESENT:
Eric Pietsch (Township Planner) of Giffels Webster
Mark Landis (Township Engineer) of Orchard, Hiltz, and McCliment, Inc. 
Joseph Lehman (Township Engineer) of Orchard, Hiltz, and McCliment, Inc.
Tammy Girling, Township Planning & Zoning Director

OTHERS PRESENT:
Daniel Johnson

3.  MINUTES
A. 12-07-22, Planning Commission Regular Meeting Minutes
Moved by Vice-Chairman Gross, seconded by Commissioner Gingell to approve the minutes 
as presented.  Motion carried

4. AGENDA REVIEW AND APPROVAL
Moved by Trustee Urbanowski, 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
A.  PC-21-90, Ridgewood Final PUD, located at 625 W. Clarkston Rd., (Sidwell #09-15-226-
007), the vacant parcel west of 625 W. Clarkston Rd. (Sidwell #09-15-226-006), and the vacant 
parcel east of 625 W. Clarkston Rd. (Sidwell #09-15-226-008).

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

Mr. Daniel Johnson with IN-SITE, LLC presented.4
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Mr. Johnson stated that they were here almost a year ago in January for the earlier project 
version.  They made some revisions to the project and came back in June, received their 
approval, and then received the Board of Trustees’ approval in August.

Mr. Johnson said with respect to the final PUD process they did their submission in late 
November, and they are here tonight December 21st.

Mr. Johnson stated they came back with revising the project from a townhouse unit approach of 
50 units to a duplex approach which has 30 units.  A significant reduction in density, traffic, etc.  
Part of their approval had certain conditions that were articulated, number one had to do with 
the setback from Clarkston Road. They made an adjustment from what was 35 ft. to 40 ft. which 
corresponded to a front yard setback. Being sensitive to the street vista comment that was 
raised during that meeting.

Mr. Johnson said that as far as unified control the project is going to have an HOA and they 
submitted Master Deed documents as part of their submittal this past November.

Mr. Johnson stated that there was a unit design comment about pallet colors, they have 
addressed that topic as well.

Mr. Johnson said that one of the things they wanted to talk about specifically had to do with the 
Clarkston Rd. vista landscaping.  One of the comments had to do with addressing this topic and 
looking at it more closely from their standpoint. They felt that being able to take the approach of 
deferring on the pathway and making a contribution to the fund was equivalent to the cost of 
that pathway, there was an estimate in their package.  It allowed them to really preserve many 
existing trees. He added that they are trying to be sensitive to the landscaping considerations, 
and the existing trees in that location are unique to this part of the street.

Mr. Johnson stated as far as density they felt that they reduced the project by 40%.  They felt it 
demonstrated consistency with the Master Plan and the objective of addressing the missing 
middle housing needs.  This project would promote new construction for the building in 
comparison to a new single-family project.  They have attempted to address the planner’s 
comments from the correspondence of May 20th as well.

Mr. Johnson showed the Board the updated site plan showing it looking south on the property 
where the majority of the units will be located.  He showed them that there was no pathway 
depicted along Clarkston Rd.  

Mr. Johnson said there were 15 buildings, 30 units duplex units approximately 1,800-sq. ft. and 
they have two bedrooms with a flex room.

Mr. Johnson stated to illustrate the pallet discussion they had last time they put together a 
couple of illustrations that would do that and will expand on that topic.

Mr. Johnson said with keeping the same open space design amenities that they had talked 
about last time in terms of the pathway system and the south part of the property and he 
showed the Board the gazebo element for the community.

Mr. Johnson stated that as far as the metrics are concerned, they really don’t change that much 
from the last submission as far as less than two units per acre.  
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Mr. Johnson said as far as environmental sustainability initiatives the tree counts are slightly 
different given the number associated with this proposal on Clarkston Rd, a number of features 
that would address environmental sustainability.

Mr. Johnson stated he felt the EV connection for each of the duplex units is a big one in terms of 
looking for and supporting that type of housing, the project, and the density from the previous 
Master Plan.  Looking at the current Master Plan in terms of areas located in the subject areas 
as a single-family high-density area.  There is a commercial property about a quarter mile east.  
That area would indicate 3-5 units per acre which they are less than.

Mr. Johnson said a reference from their recently adopted Master Plan and the missing middle 
housing which he thought a lot of communities are looking for, duplex units are at the low end of 
the density range.  With respect to their Ordinance, he thought they were doing something that 
is an alternative to traditional subdivisions.

Mr. Johnson stated that as far as community benefits, they summarized them last time, and felt 
were providing housing options for the Township, a lot of open space, creating jobs and 
expanding the community tax basin, and responding to the need for housing in the area.

Mr. Johnson said they had a couple of special topics that he wanted to discuss at some point 
and felt that could be part of the questions and answers, that is the pathway discussion and the 
left-hand turn discussion that was referenced in the OHM review.

Planner Pietsch read through his review date stamped December 14, 2022.

Engineer Landis read through his review date stamped December 7, 2022.

Chairman Reynolds stated that the Fire Marshal provided a review of recommendations that the 
Fire Department access roads 20-26 ft. wide shall be posted with no parking fire lane on both 
sides.  There was a Public Services review completed, along with an RCOC communication that 
he felt OHM touched base on.  

Chairman Reynolds said that there seems that there is a long list from OHM.  He asked 
Engineer Landis if these are things that are less impactful to plan changes or did, he think that 
would influence plan changes.  Engineer Landis replied that there are a few that are going to 
impact plan changes.  Certainly, the landscaping plan is going to need to be changed.  Channel 
protection and stormwater could have some impacts on the plan.  Those are the big things from 
a layout standpoint.  

Chairman Reynolds stated he would bring that up as the first topic of discussion of comfort level 
on the long list of OHM Engineering comments on proceeding with any action or not.

Trustee Urbanowski said in regard to the OHM review, number one, that one could potentially 
upset the plan itself.  Also, the passing lane, she would like that to be considered as part of this, 
she thought it was important, and thought that would also affect the plan.  They would have to 
have a discussion with RCOC first.   Engineer Landis said they wouldn’t necessarily have to 
have a discussion they could include that on the plan.  Obviously, RCOC would review and 
approve that as they move through engineering, it is something that is offsite it is not going to 
affect the onsite layout.  They were just throwing that out there as a recommendation for them to 
include in their plans since this is a PUD.  Trustee Urbanowski thought it belonged there.

Chairman Reynolds said he concurred.  He said the clarification there would be if it is something 
they want, it is an engineer review, and that RCOC might not come to the same conclusion.  It 
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has to be in conjunction with but if they are pushing that matter, obviously, that is different than 
RCOC requiring it.  If it is something they want to see per their recommendation it is just the way 
they are framing that he tends to agree with the general conditions and the traffic and density 
they are adding to the area, and he was in support of that.

Chairman Reynolds added that it seems like there are some things that influence so he wanted 
to get a general temperature read.  He felt there were some other discussion items to maybe 
give some feedback on but a comfort level of just a general sense of moving forward with the list 
versus seeing a revised plan.  Trustee Urbanowski said it is a long list with some items that she 
thought should be done.  

Vice-Chairman Gross said in general he thought this plan pretty much complies with their 
original approval in June of this year and the Townships Board’s approval relative to the PUD 
concept.  It does leave some outstanding issues though that as the engineer indicated could 
affect the overall design elements of the plan.  If they could get some clarification on those 
before they move forward, he thought would help them a lot in terms of moving forward with the 
plan.

Chairman Reynolds said as much as they would love to see a project move forward, typically 
they are not administratively approving a list of 13 items especially ones that might impact the 
plan.  He would suggest one way or the other that they still go through and talk about some of 
these items on the list because he thought they would further influence the discussion.  Since 
they are already on the topic of the maneuvering lane, further support on or supporting that 
request from OHM’s engineer review.

Secretary St. Henry stated that part of Clarkston Rd. absolutely needs some traffic mitigation 
measures.  He thought that a passing lane, at the very least, is needed there.  He thought they 
had mentioned a dedicated left turn lane that RCOC didn’t think was necessary.  Engineer 
Landis said that based on the traffic volume and the number of anticipated turns.   Secretary St. 
Henry said they know that area is in play anyways as being sensitive and Clarkston Rd. is just a 
busy road.  New developments are scrutinized carefully and not always favorably.  He did agree 
that this addresses some of their Township Master Plan issues and enhancements such as a 
passing lane just to make it more palatable to the general population.  He felt they should 
absolutely request that.

Commissioner Walker said he would agree with that and felt something has to be done.  The 
traffic there is an issue on Clarkston Rd.  It is always jammed up there, and it is not going to get 
any better, and the addition of this project will make it worse.  They can hire a Traffic Consultant 
to say it is not going to make it worse but that is what they hire people to say, it will make it 
worse.  He thought the least they need is a way for ingress and egress into the subdivision 
when it is built.   

Chairman Reynolds asked their thoughts on the pathway right now. There is no pathway 
proposed except a connector to the opposite side of Clarkston.  He understood the thought 
process of maintaining that buffer but thought that long term they are kind of punting the solution 
down the road with that.  Maintaining existing trees and they are asking for developments to 
have a safety path.  If there is a pay-in-lieu of, those trees could be ripped out in the future to 
install that.  

Trustee Urbanowski said in general she thought it was the goal to connect the community as 
much as possible.  Since this is a development where people will be living eventually it should 
be connected somehow.  7
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Chairman Reynolds asked if the connector across was enough, or maybe a connector that goes 
across the front of Clarkston Rd.  Trustee Urbanowski said to her this is still a problem because 
there is still a lot of traffic.  They had this conversation with another property further down that 
was a business and she thought it was back and forth.  She thought they needed to stick with 
the plan for the Township to be connected as much as possible.  Seeing that this is a new build 
on this side she would like to see the safety path on the property.

Secretary St. Henry said the whole notion of connecting the community with safety paths he 
thought in this particular instance supersedes the concerns regarding the buffer and the 
setbacks.  Long term he thought that taking care of the safety path is important and just do it.

Chairman Reynolds asked about the trees that would be removed in the right-of-way, do they 
count toward replacement trees, and whether they can be replanted in a right-of-way. If they 
remove those trees because essentially, they are arguing to preserve the trees.  Planning & 
Zoning Director Girling said it would have to be the trees on site.  The road right-of-way is not 
their property, unless, in some cases, the property line can go to the middle of the road, in which 
case, even though there is a road right-of-way easement it is still within their property.  She 
asked if their property goes to the middle of the road.  Chairman Reynolds said that the 
applicant believes it is to the center of the road with the right-of-way easement.

Commissioner Gingell said just going up and down Clarkston Rd. the safety path across the 
street is complete from Lapeer Rd. to Joslyn, there is none on the other side.  It would just be a 
safety path just in front of this one community to nowhere.  She said regarding the left turn lane 
it is going to push it into the one property more and then there is going to be a safety path and 
then they are basically at the condos so there is not going to be room for a buffer.  Then they 
will be staring at the back of the condos.  

Vice-Chairman Gross said he was not a fan of having a crosswalk on Clarkston Rd. in an 
uncontrolled location.  The volumes and the speed are such that it would be a problem.  

Chairman Reynolds said he tends to agree because there have been projects in the past, 
whether they have come in front of the Planning Commission, or projects that he has worked on 
personally.  The only way to get it to connect is to get people to install the safety path, that is the 
hard part.  He thought a lot of these parcels up and down Clarkston Rd. here, it is required, so 
they will eventually connect as things are improved.  The north side is a little different story 
because it existed and there were some grant dollars to connect Michigan Bell and so he 
struggled with this of both sides, but they are only going to get there when they require it.  His 
biggest deterrent is the crosswalk.  If they were to have the Safety Path Committee weigh in that 
is the required process and at this point, they are a recommending body, they could provide the 
opportunity for it to be presented to the Safety Path Committee, and then ultimately the Board of 
Trustees would approve it, essentially approving it in lieu of installing a contribution to the Safety 
Path Fund.  That is how that would work, where they can’t necessarily make that decision here.

Chairman Reynolds thought that the majority was in favor of requiring the safety path.  He 
asked if they wanted to propose the opportunity for them to go to the Safety Path Committee.  
Trustee Urbanowski replied that she said yes to that one.  Vice-Chairman Gross said he thought 
it made sense. Planning & Zoning Director Girling said they still have to have a motion one way 
or the other.  If they are going to construct it, then they don’t have to go to the Safety Path 
Committee but if they are going to want to accept in lieu of it then there has to be a motion.  
Chairman Reynolds said it is going to be their motion to approve if a variance is granted in a 
way if just for clarification purposes.  They would require it unless the Safety Path Committee 
would allow otherwise a contribution. 8
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Chairman Reynolds said that another topic here is one of the public benefits is a contribution to 
the Tree Fund.  He was not a big fan of the contribution to the Tree Fund.  He thought if the 
trees are not able to be planted on the property, and that is his question with the applicant, 
would they entertain other contributions like a monetary contribution toward public amenities via 
parks and recreation?  Fill them in on why they want to contribute to the Tree Fund versus 
planting trees.  Mr. Johnson stated that they understood that if they couldn’t get all of the trees 
on the property that was an appropriate protocol for dealing with the trees.  Chairman Reynolds 
asked if there was an opportunity to plant those additional trees on the property or do they not 
fit.  Mr. Johnson said in a discussion with their landscape consultant the answer is no; taking 
into account easements and other kinds of things that need to be conserved.  Chairman 
Reynolds asked if the Planning Commission were to ask for a public benefit other than a 
contribution to the Tree Fund would they be open to that?  Mr. Johnson replied sure.

Chairman Reynolds said there is a Tree Fund contribution being proposed they historically don’t 
really do that.  PUDs have had other public contribution benefits that have been proposed like 
the parks along Baldwin Rd. and things, and then, therefore, if there were to be an opportunity 
for a path, a trail, or trees, then it could be spent as such.

Commissioner Walker stated that he would rather they see them plant trees someplace else if 
they can’t plant them on their own property.  He doesn’t mean planting seedlings, whatever they 
are taking out, he would like a good-faith effort of replacing that with something else even if it is 
somewhere else in the Township.

Chairman Reynolds said that was kind of his thought with the contribution towards outdoor 
green space amenities via Parks and Rec.  Historically they haven’t really exercised their Tree 
Fund.  Obviously, Parks and Rec acquires property and improves public amenities and thought 
that was a little more fitting even if they earmark that towards the ask of green space.  
Commissioner Walker said he personally would like to see a tree for a tree rather than a tree for 
a dollar.

Trustee Urbanowski said that there were plans looked at at the Board of Trustees level the other 
day for that property on Pasadena Rd. and planting trees it would be nice to have a contribution 
towards that.  Chairman Reynolds said it could be a monetary contribution towards green space 
and public amenities.  Trustee Urbanowski said she was just trying to say that those things are 
actually being planned.

Chairman Reynolds recessed the meeting at 7:42 p.m. and reconvened the meeting at 7:47 
p.m. due to technical difficulties.
____________________________________________________________________________

Trustee Urbanowski said there are some plans for things in the Township that revolve around 
planting natural trees and greenery.  

Chairman Reynolds said the opportunity that they could have, is an additional contribution to the 
Safety Path Fund depending on our support of trees or something else.

Vice-Chairman Gross asked how they determine the amount or the formula for the contribution.  
Chairman Reynolds replied that they haven’t exercised the Tree Fund so he thought if they were 
to come up with one it would be something equal to the trees which is a deviation on the plan.  
A monetary contribution equal to the trees that would have been planted.

9
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Chairman Reynolds said the fourth item on his list was if there were any thoughts or concerns 
over, this being zoned R-1 but inherently kind of a residential multi-family and they require a 
100-ft. setback there.  He asked if there was a concern about that.  Vice-Chairman Gross said 
he thought improving the setback from 35 to 40-ft. is consistent with the R-1 district.  These are 
not apartments, they are attached, single-family units.  They are basically single-family type 
dwellings and didn’t see a problem with the setback being a problem.  

Chairman Reynolds said this is a PUD that has essentially chosen to run parallel to R-1 versus 
RM which is what they normally see but could be looked at either way.

Chairman Reynolds asked if there were any other topics of discussion items that they wanted to 
speak to.

Mr. Johnson said he would like to talk about the passing lane topic a little further.  Subsequent 
to the package they submitted, they had some dialog with OHM, and he had a handout to give 
to the Planning Commissioners regarding that.

Mr. Johnson said historically going back to the May review letter they were deferred to the left-
turn passing lane and a warrant analysis during Final PUD.  What they did was communicate 
with the Road Commission and subsequently, they said that the left-hand turn analysis wasn’t 
warranted given the small size of the project and the traffic locations to that.  They got an email 
from them indicating that on July 26th.  Fast forward to the final PUD submission they included 
copies of all that communication in their packet and then the review letter comes out and says 
that they are recommending a passing lane.  Then they communicated with their traffic engineer 
Fleis & VandenBrink and the second page of the handout is a warrant for a left-hand turn 
passing lane.  It is really not required given the size and distribution of the traffic.  The third page 
is a similar analysis and thought the most important thing in the discussion just to bring it to their 
attention is on the last page there is a diagram that comes out of the Road Commissions 
specifications.  The bottom image on that diagram would be what they are talking about at the 
west entrance the road Farley would go down across from their entrance.  What the Traffic 
Engineer was telling them is that that is really not recommended for safety reasons because the 
flare can be interpreted as a right-hand turn lane going north and would cause confusion to 
people passing by or bypassing the passing lane geometrics.  They communicated to them was 
a traffic safety concern in doing that.  That would also apply to the east entrance where they 
have driveways across the road.  There are some safety reasons to bring it to their attention, 
obviously, it is their decision.  

Mr. Johnson said with respect to the OHM review letter comments, in general, they have no 
issues with any of these comments.  They felt that they were more in part with final engineering 
submission not submission at this point and time.  They have included some data on the soils 
that they had which is really a third-party exercise that they go through to do infiltration testing.  
Many of these are discussions with their engineer and thought that they could be handled in a 
final engineering package.

Mr. Johnson thought that the big decision was on the pathway, a decision in terms of how that 
relates to them going forward.  If they have the opportunity to either discuss it with the Safety 
Pathway Committee or a chance to reconsider a different configuration of that pathway on the 
site, that is how they would request that they give them that opportunity.

Chairman Reynolds asked Engineer Landis if any of this data influence his thoughts.  Engineer 
Landis replied not at this time, he is fully aware of a lot of this.  Just to clarify, a lot of this 
information is related to a dedicated left-hand turn lane, which obviously is different than a 
passing lane.  A left land turn lane would require that safety lane for someone turning left into 
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the site to get out of the travel lane and wait for traffic to clear to turn left, a passing lane is 
simply for the vehicles behind someone turning left to veer around and proceed on their traveled 
route.  The warrants for a dedicated left-hand turn lane are not warranted but given that this was 
a PUD it was their recommendation that it would be something they could ask for as far as a 
passing lane.  He added that he did have discussions with the Road Commission and Traffic 
Safety Engineer and based on those discussions he felt like they would be in support of that and 
wouldn’t have any objections.

Chairman Reynolds asked for them to remind him of how they settled on the safety path 
discussion.  Vice-Chairman Gross said to refer it to the Safety Path Committee for a 
determination as to yes or no.

Chairman Reynolds said it seems that they have discussed a lot of the topics this evening and 
there was an earlier discussion about a motion to postpone addressing the engineer comments 
that were at large for resubmission and rereview.  There is obviously some feedback on the 
safety path as an open-ended item and that would be something that could be a condition in the 
motion as it would proceed beyond them.

Trustee Urbanowski said regarding the requirement that the Fire Department’s access road 20-
26 feet shall be posted with no parking fire lane signage on both sides.

Moved by Chairman Reynolds, seconded by Commissioner Walker, that the Planning 
Commission postpone action on PC-21-90, Ridgewood Final PUD, located at 625 W. Clarkston 
Rd., (Sidwell #09-15-226-007), the vacant parcel west of 625 W. Clarkston Rd. (Sidwell #09-15-
226-006), and the vacant parcel east of 625 W. Clarkston Rd. (Sidwell #09-15-226-008) for 
plans date stamped received November 21, 2022, for the following reasons:  to allow for time for 
the applicant to revise and resubmit plans to incorporate the OHM review comments 1-13 and to 
incorporate the Fire Marshal review to add comments for the adequate width and signage to be 
posted; general comments on the motion would also include discussions in lieu of a contribution 
to their Tree Fund there be a monetary contribution towards green plantings throughout the 
Township via Parks and Recreation.

Discussion on the motion:  

Trustee Urbanowski asked if they wanted to say something about the safety path.  
Chairman Reynolds said he was trying to provide a little feedback that they are not in 
support of the Tree Fund contribution but rather a monetary contribution that equals the 
deviation of 79 trees.

Trustee Urbanowski said her question was about the safety path and going in front of the 
Safety Path Committee.  Chairman Reynolds said he thought that would be following 
their recommendation to approve or deny, and that would be a condition of that motion.  
They are saying that they support the opportunity for the safety path to weigh in at a 
future time for a lack of safety path in front of the proposed development as a 
clarification of the motion.

Planning & Zoning Director Girling stated that you are doing nothing on it because it is 
being postponed, when it comes back, they will redetermine whether they are sending a 
recommendation to the Safety Path Committee or not.  Chairman Reynolds replied 
correct; is it able to proceed at this point with a postponement.  Planning & Zoning 
Director Girling replied that she would think not.  Chairman Reynolds said that is how he 
would understand it that is why he poised it that way as just feedback on the Tree Fund 11
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and the Safety Path but actually picking up the Planner comments that don’t pertain to 
those two items.  

Planning & Zoning Director Girling asked if the path was reflected on the plan in spite of 
them asking to contribute in lieu of?  The ordinance does say that even if they are asking 
to contribute in lieu of it they still show the path on the plan.  She asked Engineer Landis 
if he recalled what was actually depicted on the plan.  If they are coming back, it should 
at least be depicted even if they are going to ask to contribute in lieu of.  Engineering 
Landis replied that right now it does not show the pathway along the entire frontage it is 
dashed in there.

Planning & Zoning Director Girling asked if there was a timeframe.  Chairman Reynolds 
replied not to exceed six months.

Chairman Reynolds amended the motion, Commissioner Walker re-supported that that 
postponement is not to exceed 6 months.

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

8.  UNFINISHED BUSINESS
None.

9.  PUBLIC COMMENTS
None.

10.  COMMUNICATIONS
None.

11.  PLANNERS REPORTS
None.

12.  COMMITTEE REPORTS
None.

13.  PUBLIC HEARINGS
None.

14.  CHAIRMAN’S COMMENTS
Chairman Reynolds said Merry Christmas and Happy New Year.  

15.  COMMISSIONERS’ COMMENTS
Trustee Urbanowski said Happy Hanukkah, Merry Christmas, Happy New Year, and see you 
next year.  

Secretary St. Henry said he is looking forward to 2023.

Commissioner Walker said God bless us, everyone.

16.  ADJOURNMENT
Moved by Trustee Urbanowski, seconded by Commissioner Gingell, to adjourn the meeting at 
8:05 p.m.  Motion carried. 12
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Respectfully submitted,

 
Debra Walton
 
PC/ZBA Recording Secretary ___________________________________
Charter Township of Orion Planning Commission Approval Date
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TO:     The Charter Township of Orion Planning Commission  
 
FROM:   Tammy Girling, Planning & Zoning Director  
 
DATE:     January 13, 2023 
 
RE:     PC-2018-49, Hills of Woodbridge Final PUD Plan Extension 

 

Attached, please find the petitioner’s request for a Final PUD Plan extension and a page 
of the currently approved plan for your reference. 
 
As requested, I am providing suggested motions for the abovementioned project.  
Please feel free to modify the language. The verbiage below could substantially change 
based upon the Planning Commissions’ findings of facts for the project. Any additional 
findings of facts should be added to the motion below.  

 
Final PUD Plan Extension (Ord. 78, Article XXX, Section 30.03,H,2) 
Motion 1:  I move that the Planning Commission approves the Final PUD Plan 
extension request for PC-2018-49, Hills of Woodbridge Final PUD plan for __________ 
(insert time frame).  This approval is based on the following findings of facts:  (insert 
findings of facts).     

  
Or 

 
I move that the Planning Commission denies the Final PUD Plan extension request for 
PC-2018-49, Hills of Woodbridge Final PUD plan.  This denial is based on the following 
findings of facts: (insert findings of facts). 
   

 

Charter Township of Orion 
 

2323 Joslyn Rd., Lake Orion MI 48360  

www.oriontownship.org 

 

Planning & Zoning Department 
Phone: (248) 391-0304, ext. 5000 
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Charter Township of Orion 
Planning & Zoning Department 
2323 Joslyn Rd., Lake Orion MI 48360 
P: (248) 391-0304 ext. 5000; Fax (248) 391-1454 
 

  

TO:            The Charter Township of Orion Planning Commission  
 

FROM:  Tammy Girling, Planning & Zoning Director   
 

DATE:  January 13, 2023  
 

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

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

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

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

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

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

approved, denied or postponed.   
    

 

Planned Unit Development (Ordinance #78, Section 30.03) 

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

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

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

received December 14, 2022. This recommendation to approve/deny is based on the following 

findings of facts: 

 

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

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

30.03A of the Township Zoning Ordinance: 

A. Recognizable Benefit 

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

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

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

                  (Insert findings of facts), 
 

B          Density Impact 

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

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

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

           findings of facts), 

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

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

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

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

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

D. Economic Impact 

                * Will the proposed PUD result in an unreasonable negative economic  

                   impact upon surrounding properties in relation to the economic impact that  

                   would occur from a more traditional development (Insert finding of facts),  17



E. Guaranteed Open Space 

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

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

                 development (Insert findings of facts), 

 

F. Unified Control 

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

   single person or entity having responsibility for completing the project with    

   this Ordinance (insert findings of facts) 

 

 

If Recommendation to Approve: 

This recommendation is subject to the following conditions: 

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

letter). 

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

review letter). 

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

                                                           

Or 

 

I move that the Planning Commission postpone action on PC-22-39, Hudson Square Planned 

Unit Development Concept and Eligibility plan, located at 3030 S. Lapeer Rd. (Sidwell #09-26-

101-021) for plans date stamped received December 14, 2022 for the following reasons (insert 

findings of facts).   
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GENERAL NOTES

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

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

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

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

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

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

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

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

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

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

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

12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.
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GRAPHIC SCALE IN FEET

0' 80'40'40'

1" = 40'

SITE PLAN

C-2

1" = 40'

TABLE OF LAND USE AND ZONING

PIN: 09-26-101-021

PROPOSED ZONE: PLANNED UNIT DEVELOPMENT (PUD)

STORAGE

ZONING REQUIREMENT REQUIRED PROPOSED

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

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

OFF-STREET PARKING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

§ 14.03.C DRIVE-THROUGH RESTAURANT: 73 SPACES

1 SPACE PER 100 SF OF GFA *

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

RESTAURANT (SIT DOWN):

1 SPACE PER 100 SF *

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

CLASSIC CAR CLUB:

1 SPACE PER 200 SF OF GFA *

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

TOTAL: 17 + 40 + 15 SPACES = 72 SPACES

MULTI-FAMILY APARTMENT: 48 SPACES

2 SPACES PER UNIT

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

APARTMENT GUEST PARKING: 9 SPACES

1 SPACE PER 3 UNITS

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

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

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

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

9 FT X 22 FT

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

10 FT X 50 FT

(M) MODIFICATION

* OFF-STREET PARKING DETERMINED USING GENERAL BUSINESS DISTRICT
REQUIREMENTS

TABLE OF LAND USE AND ZONING

PIN: 09-26-101-021

PROPOSED ZONE: PLANNED UNIT DEVELOPMENT (PUD)

UNDERLYING ZONE: SINGLE-FAMILY (R-2)

PROPOSED USE

MULTIPLE-FAMILY RESIDENTIAL

ZONING REQUIREMENT REQUIRED PROPOSED

MINIMUM LOT SIZE 10,800 SF N / A

MINIMUM LOT WIDTH 80 FT N / A

MAXIMUM LOT COVERAGE 25% N / A

MAXIMUM BUILDING HEIGHT 30 FT < 30 FT

MINIMUM FRONT YARD SETBACK 25 FT 248.0 FT

MINIMUM SIDE YARD SETBACK 35 FT 65.8 FT

MINIMUM REAR YARD SETBACK 35 FT 30.3 FT (M)

MINIMUM BUILDING CLEAR SPACE 20 FT 30.0 FT

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

MINIMUM OPEN SPACE 15% PROVIDED

(M) MODIFICATION

TABLE OF LAND USE AND ZONING

PIN: 09-26-101-021

PROPOSED ZONE: PLANNED UNIT DEVELOPMENT (PUD)

UNDERLYING ZONE: GENERAL BUSINESS (GB)

PROPOSED USE

RESTAURANT WITH DRIVE-THRU

SIT DOWN RESTAURANT

CLASSIC CAR CLUB

ZONING REQUIREMENT REQUIRED PROPOSED

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

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

MAXIMUM BUILDING HEIGHT 25 FT < 25 FT

MINIMUM FRONT YARD SETBACK 30 FT 56.0 FT

MINIMUM SIDE YARD SETBACK 20 FT N / A

MINIMUM REAR YARD SETBACK 30 FT 52.8 FT

MINIMUM BUILDING CLEAR SPACE 20 FT PROVIDED

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

MINIMUM SINGLE-FAMILY GREENBELT BUFFER 30 FT 30.0 FT

MINIMUM OPEN SPACE 10% PROVIDED

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

(M) MODIFICATION

SYMBOL DESCRIPTION

PROPOSED CURB & GUTTER

PROPOSED FLUSH CURB

PROPOSED BUILDING

PROPOSED CONCRETE PAVEMENT

PROPOSED WALL

SETBACK LINE

PROPOSED BUILDING DOORS

PROPOSED SIGNS / BOLLARDS

PROPERTY LINE

PROPOSED EVERGREEN
LANDSCAPING SCREEN

49.08

8.08 22.75 4.5

Orion Township Platform Truck

Overall Length 49.080ft
Overall Width 8.333ft
Track Width 8.333ft
Wall to Wall Turning Radius 43.000ft

GRAPHIC SCALE IN FEET

0' 200'100'100'

1" = 100'

VEHICLE TURN ANALYSIS - FIRE TRUCK

> > EGRESS ROUTE

>>

INGRESS ROUTE

> > VEHICLE IN REVERSE

LEGEND

> > REROUTED STREAM CENTERLINE
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PROPOSED APARTMENT

BUILDING
7,451 SF

4 UNITS
8 PARKING SPACES

PROPOSED APARTMENT

BUILDING
7,451 SF

4 UNITS
8 PARKING SPACES

PROPOSED APARTMENT

BUILDING
7,451 SF

4 UNITS
8 PARKING SPACES

PROPOSED APARTMENT

BUILDING
7,451 SF

4 UNITS
8 PARKING SPACES

PROPOSED APARTMENT

BUILDING
7,451 SF

4 UNITS
8 PARKING SPACES

PROPOSED DRIVE-THROUGH

RESTAURANT
1,720 SF

PROPOSED APARTMENT

BUILDING
7,451 SF

4 UNITS
8 PARKING SPACES

PROPOSED

RESTAURANT

4,008 SF
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CLASSIC

CAR CLUB
3,026 SF
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PROPOSED RIGHT INGRESS
& RIGHT EGRESS ONLY

EXISTING POND
TO REMAIN

PROPOSED
T-TURNAROUND

AREA FOR FIRE
TRUCK CIRCULATION

PROPOSED TRASH
ENCLOSURE

PROPOSED TRASH
ENCLOSURE PROPOSED

LOADING ZONE
PROPOSED MENU
BOARD

PROPOSED ±300 SF
OUTDOOR PATIO

PROPOSED ±1,300 SF
OUTDOOR PATIO

PROPOSED PUBLIC
ART FEATURE

PROPOSED ASPHALT
SIDEWALK CONNECTION

TO EXISTING PATH

PROPOSED CONCRETE
PATIO (TYPICAL)

PROPOSED STAGGERED
EVERGREEN SCREENING

PROPOSED STAGGERED
EVERGREEN SCREENING

PROPOSED 8 FT WIDE
PUBLIC SIDEWALK

PROPOSED PEDESTRIAN
SPACE W/ BENCHES

PROPOSED VEHICLE
ENTRY TO CLASSIC
CAR CLUB GARAGE

PROPOSED 8 FT WIDE
PUBLIC SIDEWALK

PROPOSED PEDESTRIAN
CROSSING

PROPOSED ADA SPACE WITH
SIGN ON BOLLARD (TYPICAL)

PROPOSED ADA PEDESTRIAN
RAMP (TYPICAL)

PROPOSED BUILDING
OVERHANG

PROPOSED STOP BAR
& SIGN (TYPICAL)

PROPOSED
MONUMENT SIGN

PROPOSED REROUTING OF
EXISTING STREAM & TOP OF
BANK. REFER TO GRADING
PLAN FOR DETAILS

PROPOSED REROUTING OF
EXISTING STREAM. REFER TO
GRADING PLAN FOR DETAILS

974

PROPOSED
STORMWATER
CULVERT

GENERAL NOTES

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

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

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

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

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

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

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

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

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

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

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

12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.
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SYMBOL DESCRIPTION

PROPOSED CURB & GUTTER

PROPOSED FLUSH CURB

PROPOSED BUILDING

PROPOSED CONCRETE PAVEMENT

PROPOSED WALL

SETBACK LINE

PROPOSED BUILDING DOORS

PROPOSED SIGNS / BOLLARDS

PROPERTY LINE

PROPOSED EVERGREEN
LANDSCAPING SCREEN

> > REROUTED STREAM CENTERLINE
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Proposed Car
Club Building
105' x 133'
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Proposed
Restaurant
Building

70' x 100'
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PROPOSED LOT #1
0.275 ACRES
1,375 SF DWELLING

PROPOSED LOT #2
0.285 ACRES
1,375 SF DWELLING

PROPOSED LOT #3
0.281 ACRES
1,375 SF DWELLING

PROPOSED LOT #4
0.261 ACRES
1,375 SF DWELLING

PROPOSED LOT #5
0.291 ACRES
1,192 SF DWELLING

PROPOSED LOT #6
0.253 ACRES
1,265 SF DWELLING
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EXISTING POND
TO REMAIN

PROPOSED 60 FT
RIGHT-OF-WAY

(0.45 ACRES)

PROPOSED LANDSCAPE
ISLAND (TYPICAL)

PROPOSED
FULL-MOVEMENT
DRIVEWAY

PROPOSED
RIGHT-INGRESS /
RIGHT-EGRESS
DRIVEWAY

PROPOSED RETAINING
WALL / LIMIT OF POND

PROPOSED BUILDING
SETBACKS (TYPICAL)

PROPOSED REROUTING OF
EXISTING STREAM. REFER TO

GRADING PLAN FOR DETAILS

PROPOSED REROUTING OF
EXISTING STREAM. REFER TO
GRADING PLAN FOR DETAILS

PROPOSED CULVERT
& HEADWALL

POTENTIAL
UNDERGROUND

DETENTION AREA

POTENTIAL WATER
QUALITY UNIT

POTENTIAL BIOSWALE AREA
FOR CHANNEL PROTECTION

MH

POTENTIAL BIOSWALE AREA
FOR CHANNEL PROTECTION

GENERAL NOTES

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

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

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

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

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

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

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

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

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

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

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

12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.
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GRAPHIC SCALE IN FEET

0' 80'40'40'

1" = 40'

 DENSITY PLAN

C-4

1" = 40'

SYMBOL DESCRIPTION

PROPOSED CURB & GUTTER

PROPOSED FLUSH CURB

PROPOSED BUILDING

PROPOSED CONCRETE PAVEMENT

SETBACK LINE

PROPOSED BUILDING DOORS

PROPERTY LINE

OFF-STREET PARKING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

§ 14.03.C RESTAURANT (SIT DOWN): 178 SPACES

1 SPACE PER 100 SF *

(7,000 SF)(1 SPACE / 100 SF) = 70 SPACES

CLASSIC CAR CLUB:

1 SPACE PER 200 SF OF GFA *

(13,985 SF)(1 SPACE / 200 SF) = 70 SPACES

TOTAL: 70 + 70 SPACES= 140 SPACES

SINGLE FAMILY: 2 SPACES

N /A PER DWELLING

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

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

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

10 FT X 50 FT

* OFF-STREET PARKING DETERMINED USING GENERAL BUSINESS DISTRICT
REQUIREMENTS

TABLE OF LAND USE AND ZONING

PIN: 09-26-101-021

PROPOSED ZONE: PLANNED UNIT DEVELOPMENT (PUD)

UNDERLYING ZONE: SINGLE-FAMILY (R-2)

PROPOSED USE

MULTIPLE-FAMILY RESIDENTIAL

ZONING REQUIREMENT REQUIRED PROPOSED

MINIMUM LOT SIZE 10,800 SF (0.250 AC) 11,020 SF (0.253 AC)

MINIMUM LOT WIDTH 80 FT 91 FT (LOT #4)

MAXIMUM LOT COVERAGE 25% 11.5% (LOT #6)

MAXIMUM BUILDING HEIGHT 30 FT < 30 FT

MAXIMUM DENSITY 4 UNITS / ACRE 3 UNITS / ACRE

MINIMUM FRONT YARD SETBACK 35 FT PROVIDED

MINIMUM SIDE YARD SETBACK 10 FT PROVIDED

MINIMUM REAR YARD SETBACK 35 FT PROVIDED

MINIMUM BUILDING CLEAR SPACE 20 FT PROVIDED

MINIMUM FLOOR AREA / UNIT 1,080 SF 1,192 SF

MINIMUM OPEN SPACE 15% PROVIDED

TABLE OF LAND USE AND ZONING

PIN: 09-26-101-021

PROPOSED ZONE: PLANNED UNIT DEVELOPMENT (PUD)

UNDERLYING ZONE: GENERAL BUSINESS (GB)

PROPOSED USE

RESTAURANT WITH DRIVE-THRU

SIT DOWN RESTAURANT

CLASSIC CAR CLUB

ZONING REQUIREMENT REQUIRED PROPOSED

MINIMUM LOT AREA 12,000 SF (0.275 AC) 144,570 SF (3.32 AC)

MAXIMUM LOT COVERAGE 30% (43,371 SF) 14.5% (20,985 SF)

MAXIMUM BUILDING HEIGHT 25 FT 25 FT

MINIMUM FRONT YARD SETBACK 30 FT 47.3 FT

MINIMUM SIDE YARD SETBACK 20 FT N/A

MINIMUM REAR YARD SETBACK 30 FT 43.3 FT

MINIMUM BUILDING CLEAR SPACE 20 FT 50.0 FT

MINIMUM R.O.W. GREENBELT BUFFER 30 FT 30.0 FT

MINIMUM OPEN SPACE 10% PROVIDED

> > REROUTED STREAM CENTERLINE

PROPOSED WALL

PROPOSED STORMWATER DETENTION /
BIOSWALE / CHANNEL PROTECTION FEATURE
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FOR CHANNEL PROTECTION

& DETENTION STORAGE
POTENTIAL CULVERT

TO BIOSWALE

GRADING NOTES

1. ALL SOIL AND MATERIAL REMOVED FROM THE SITE SHALL BE DISPOSED OF IN
ACCORDANCE WITH LOCAL, STATE, AND FEDERAL REQUIREMENTS.  ANY
GROUNDWATER DE-WATERING PRACTICES SHALL BE PERFORMED UNDER THE
SUPERVISION OF A QUALIFIED PROFESSIONAL.  THE CONTRACTOR IS REQUIRED
TO OBTAIN ALL NECESSARY PERMITS FOR THE DISCHARGE OF DE-WATERED
GROUNDWATER.  ALL SOIL IMPORTED TO THE SITE SHALL BE CERTIFIED CLEAN
FILL. CONTRACTOR SHALL MAINTAIN RECORDS OF ALL FILL MATERIALS
BROUGHT TO THE SITE.

2. THE CONTRACTOR IS REQUIRED TO PROVIDE TEMPORARY AND/OR
PERMANENT SHORING WHERE REQUIRED DURING EXCAVATION ACTIVITIES,
INCLUDING BUT NOT LIMITED TO UTILITY TRENCHES, TO ENSURE THE
STRUCTURAL INTEGRITY OF NEARBY STRUCTURES AND STABILITY OF THE
SURROUNDING SOILS.

3. PROPOSED TOP OF CURB ELEVATIONS ARE GENERALLY 4 INCHES TO 7 INCHES
ABOVE EXISTING GRADES UNLESS OTHERWISE NOTED. THE CONTRACTOR
WILL SUPPLY ALL STAKEOUT CURB GRADE SHEETS TO STONEFIELD
ENGINEERING & DESIGN, LLC. FOR REVIEW AND APPROVAL PRIOR TO POURING
CURBS.

4. THE CONTRACTOR IS RESPONSIBLE TO SET ALL PROPOSED UTILITY COVERS
AND RESET ALL EXISTING UTILITY COVERS WITHIN THE PROJECT LIMITS TO
PROPOSED GRADE IN ACCORDANCE WITH ANY APPLICABLE MUNICIPAL,
COUNTY, STATE AND/OR UTILITY AUTHORITY REGULATIONS.

5. MINIMUM SLOPE REQUIREMENTS TO PREVENT PONDING SHALL BE AS FOLLOWS:
· CURB GUTTER: 0.50%
· CONCRETE SURFACES: 1.00%
· ASPHALT SURFACES: 1.00%

5. A MINIMUM SLOPE OF 1.00% SHALL BE PROVIDED AWAY FROM ALL BUILDINGS.
THE CONTRACTOR SHALL ENSURE POSITIVE DRAINAGE FROM THE BUILDING IS
ACHIEVED AND SHALL NOTIFY STONEFIELD ENGINEERING & DESIGN, LLC. IF
THIS CONDITION CANNOT BE MET.

6. FOR PROJECTS WHERE BASEMENTS ARE PROPOSED, THE DEVELOPER IS
RESPONSIBLE TO DETERMINE THE DEPTH TO GROUNDWATER AT THE
LOCATION OF THE PROPOSED STRUCTURE. IF GROUNDWATER IS
ENCOUNTERED WITHIN THE BASEMENT AREA, SPECIAL CONSTRUCTION
METHODS SHALL BE UTILIZED AND REVIEWED/APPROVED BY THE
CONSTRUCTION CODE OFFICIAL. IF SUMP PUMPS ARE UTILIZED, ALL
DISCHARGES SHALL BE CONNECTED DIRECTLY TO THE PUBLIC STORM SEWER
SYSTEM WITH APPROVAL FROM THE GOVERNING STORM SEWER SYSTEM
AUTHORITY.

ADA NOTES

1. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 2.00% SLOPE IN ANY
DIRECTION WITHIN THE ADA PARKING SPACES AND ACCESS AISLES.

2. THE CONTRACTOR SHALL PROVIDE COMPLIANT SIGNAGE AT ALL ADA
PARKING AREAS IN ACCORDANCE WITH STATE GUIDELINES.

3. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 5.00% RUNNING SLOPE AND
A MAXIMUM OF 2.00% CROSS SLOPE ALONG WALKWAYS WITHIN THE
ACCESSIBLE PATH OF TRAVEL (SEE THE SITE PLAN FOR THE LOCATION OF THE
ACCESSIBLE PATH).  THE CONTRACTOR IS RESPONSIBLE TO ENSURE THE
ACCESSIBLE PATH OF TRAVEL IS 36 INCHES WIDE OR GREATER UNLESS
INDICATED OTHERWISE WITHIN THE PLAN SET.

4. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 2.00% SLOPE IN ANY
DIRECTION AT ALL LANDINGS.  LANDINGS INCLUDE, BUT ARE NOT LIMITED TO,
THE TOP AND BOTTOM OF AN ACCESSIBLE RAMP, AT ACCESSIBLE BUILDING
ENTRANCES, AT AN AREA IN FRONT OF A WALK-UP ATM, AND AT TURNING
SPACES ALONG THE ACCESSIBLE PATH OF TRAVEL.  THE LANDING AREA SHALL
HAVE A MINIMUM CLEAR AREA OF 60 INCHES BY 60 INCHES UNLESS INDICATED
OTHERWISE WITHIN THE PLAN SET.

5. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 8.33% RUNNING SLOPE AND
A MAXIMUM 2.00% CROSS SLOPE ON ANY CURB RAMPS ALONG THE ACCESSIBLE
PATH OF TRAVEL.  WHERE PROVIDED, CURB RAMP FLARES SHALL NOT HAVE A
SLOPE GREATER THAN 10.00% IF A LANDING AREA IS PROVIDED AT THE TOP OF
THE RAMP. FOR ALTERATIONS, A CURB RAMP FLARES SHALL NOT HAVE A SLOPE
GREATER THAN 8.33% IF A LANDING AREA IS NOT PROVIDED AT THE TOP OF
THE RAMP.  CURBS RAMPS SHALL NOT RISE MORE THAN 6 INCHES IN ELEVATION
WITHOUT A HANDRAIL.  THE CLEAR WIDTH OF A CURB RAMP SHALL BE NO
LESS THAN 36 INCHES WIDE.

6. ACCESSIBLE RAMPS WITH A RISE GREATER THAN 6 INCHES SHALL CONTAIN
COMPLIANT HANDRAILS ON BOTH SIDES OF THE RAMP AND SHALL NOT RISE
MORE THAN 30” IN ELEVATION WITHOUT A LANDING AREA IN BETWEEN RAMP
RUNS.  LANDING AREAS SHALL ALSO BE PROVIDED AT THE TOP AND BOTTOM
OF THE RAMP.

7. A SLIP RESISTANT SURFACE SHALL BE CONSTRUCTED ALONG THE ACCESSIBLE
PATH AND WITHIN ADA PARKING AREAS.

8. THE CONTRACTOR SHALL ENSURE A MAXIMUM OF ¼ INCHES VERTICAL
CHANGE IN LEVEL ALONG THE ACCESSIBLE PATH.  WHERE A CHANGE IN LEVEL
BETWEEN ¼ INCHES AND ½ INCHES EXISTS, CONTRACTOR SHALL ENSURE
THAT THE TOP ¼ INCH CHANGE IN LEVEL IS BEVELED WITH A SLOPE NOT
STEEPER THAN 1 UNIT VERTICAL AND 2 UNITS HORIZONTAL (2:1 SLOPE).

9. THE CONTRACTOR SHALL ENSURE THAT ANY OPENINGS (GAPS OR
HORIZONTAL SEPARATION) ALONG THE ACCESSIBLE PATH SHALL NOT ALLOW
PASSAGE OF A SPHERE GREATER THAN ½ INCH.
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GRAPHIC SCALE IN FEET
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1" = 40'

GRADING PLAN

C-5

1" = 40'

RIDGELINE

PROPERTY LINE

SYMBOL DESCRIPTION

PROPOSED GRADING CONTOUR

PROPOSED GRADING RIDGELINE

PROPOSED DIRECTION OF DRAINAGE FLOW

PROPOSED GRADE SPOT SHOT

PROPOSED TOP OF CURB /
BOTTOM OF CURB SPOT SHOT

TC 100.50

BC 100.00

G 100.00

100

PROPOSED STORMWATER STRUCTURES

PROPOSED STORMWATER PIPING

MH
MH

BENCHMARKS (NAVD 88)

BM# 1
RIM OF EXISTING SANITARY MANHOLE
LOCATED NEAR THE SW CORNER OF PROPERTY.
ELEVATION = 980.46

BM# 2
RIM OF EXISTING SANITARY MANHOLE
LOCATED ON THE WEST SIDE OF LAPEER ROAD,
140 FT ± NORTH OF WALDON ROAD.
ELEVATION = 975.80

BM# 3
ARROW OF EXISTING HYDRANT LOCATED NEAR
THE NE PROPERTY CORNER.
ELEVATION = 978.21

BM# 4
MAG NAIL SET IN TEH NORTH FACE OF POWER
POLE LOCATED ON THE SOUTH SIDE OF THE
DOUBLE GREENHOUSES.
ELEVATION = 972.52
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Section 26
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Pond
W.E. = 970.9 (9-18-19)

Pond
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KE 2019.139

Existing Conditions PlanKIEFT ENGINEERING, INC.

Note:
ALL EXISTING UTILITIES SHOWN ON THIS
TOPOGRAPHIC SURVEY HAVE BEEN TAKEN
FROM VISUAL OBSERVATION, AND RECORD
MAPPING, WHERE AVAILABLE.  NO
GUARANTEE IS MADE, OR SHOULD BE
ASSUMED, AS TO THE COMPLETENESS OR
ACCURACY OF THE UTILITIES SHOWN ON
THIS DRAWING.  PARTIES UTILIZING THIS
INFORMATION SHALL FIELD VERIFY THE
ACCURACY AND COMPLETENESS OF
OVERHEAD AND UNDERGROUND UTILITIES
PRIOR TO CONSTRUCTION ACTIVITIES.

Benchmarks: NAVD '88
BM #1 - RIM OF EXISTING SANITARY

MANHOLE LOCATED NEAR THE SW
CORNER OF PROPERTY.
ELEVATION = 980.46

BM #2 - RIM OF EXISTING SANITARY
MANHOLE LOCATED ON THE WEST
SIDE OF LAPEER ROAD, 140 FT+/-
NORTH OF WALDON ROAD..
ELEVATION = 975.80

BM #3 - ARROW OF EXISTING HYDRANT
LOCATED NEAR THE NE PROPERTY
CORNER.
ELEVATION = 978.21

BM #4 - MAG NAIL SET IN NORTH FACE OF
POWER POLE LOCATED ON THE
SOUTH SIDE OF THE DOUBLE
GREENHOUSES..
ELEVATION = 972.52

(C)

Parcel 09-26-101-021:
PART OF THE E 1/2 OF THE NW 1/4 OF SECTION 26, T4N, R10E, ORION TOWNSHIP, OAKLAND COUNTY,
MICHIGAN DESCRIBED AS BEGINNING AT POINT ON THE WEST RIGHT-OF-WAY LINE OF LAPEER
ROAD (M-24) LOCATED S 88°31'30" W 119.70 FT AND S 06°30'36" E 214.15 FT AND S 06°43'26" E 64.25 FT
FROM THE N 1/4 CORNER, T4N, R10E; TH THE FOLLOWING TWO COURSES ALONG SAID WEST
RIGHT-OF-WAY LINE, CONTINUING S 06 °43'26" E 230.02 FT AND S 27°23'50" W 249.49 FT; TH
S 84°41'30" W 567.68 FT; TH N 04°00'30" W 485.92 FT; TH N 88°31'30" E 687.32 FT (REC. AS 686.92 FT) TO
THE POINT OF BEGINNING.  CONTAINING 7.07 ACRES.  SUBJECT TO THE RIGHTS OF THE PUBLIC
OVER THE SOUTH 33 FT FOR WALDON ROAD.  ALSO SUBJECT TO EASEMENTS AND RESTRICTIONS OF
RECORD.
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SCALE: 1/8" = 1'4
North Elevation

SCALE: 1/8" = 1'2
East Elevation

SCALE: 1/8" = 1'1
South Elevation

SCALE: 1/8" = 1'3
West Elevation
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Note: The pictured elevations are from an existing 
Biggby Coffee location and provided to serve as a 
reference for the general character of the 
proposed Biggby Coffee location. The proposed 
building size is roughly 500 SF larger than the 
reference. The dimensions of the proposed are 
25’ (w) x 68’ (L), as provided on the PUD site 
plan. The proposed will contain similar façade 
design and materials.

Note: This is a photo of an existing Biggby 
Coffee location provided to serve as a 
reference for the general character of the 
proposed Biggby Coffee. 22.10.18

Biggby Coffee
Lapeer & Waldon
Orion Twp, MI 48359

Reference Material 22.10.18
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MEMO  

27725 Stansbury Boulevard, Suite 195 
Farmington Hills, MI 48334 

P: 248.536.0080 
F: 248.536.0079 

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

 VIA EMAIL michael.wayne@detroitriversidecapital.com 

To: John and Nancy, LLC. 

From: 
Jacob Swanson, PE 
Fleis & VandenBrink 

Date: November 9, 2022 

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

1 INTRODUCTION 

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

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

Table 1: Roadway Information 

Roadway Lapeer Road (M-24) Waldon Road 

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

National Functional Classification Other Principal Arterial Major Collector 

Speed Limit 55 mph 40 mph 

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

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

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

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

 SB Lapeer Road (M-24) & Waldon Road 

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

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

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

3 EXISTING CONDITIONS  

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

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

Table 2: Existing Intersection Operations 

Intersection Control Approach 

Existing Conditions 

AM Peak PM Peak 

Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 

10 

SB Lapeer Road (M-24) 
& 

NB-to-SB Crossover, 
North of Waldon Road 

Stop 
(Minor) 

WBL 54.3 F 23.8 C 

SB Free 

20 
SB Lapeer Road (M-24) 

& 
Waldon Road 

Stop 
(Minor) 

EBR 54.3 F 23.3 C 

SB Free 

30 

NB Lapeer Road (M-24) 
& 

SB-to-NB Crossover, 
South of Waldon Road 

Stop 
(Minor) 

EBTL 22.9 C 580.1 F 

WBR 13.3 B 26.3 D 

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

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

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

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

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

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

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

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

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

3.1 EXISTING CONDITIONS WITH IMPROVEMENTS 

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

3.1.1 TRAFFIC SIGNAL WARRANT ANALYSIS 

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

Warrant 1 

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

Warrant 2 

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

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

Table 3: Existing Signal Warrant Analysis Summary 

Warrant 
SB Lapeer Road (M-24) 

& 
NB-to-SB X/O 

SB Lapeer Road (M-24) 
& 

Waldon Road 

NB Lapeer Road (M-24) 
& 

SB-to-NB X/O 

Warrant 1: Eight-Hour YES YES YES 

Condition A 
Hours Met 3 8 8 

Warrant Met NO YES YES 

Condition B 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 2: Four-Hour 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 3: Peak-Hour 
Hours Met 5 8 8 

Warrant Met YES YES YES 

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

3.1.2 SUMMARY 

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

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

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

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

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

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

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

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

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

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

109



Hudson Square PUD | Orion Township, MI | Traffic Impact Study 
November 9, 2022 │ Page 5 of 17 

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

The LOS and delay at these intersections are due to moderately low volumes of vehicles on the minor street 
approaches and the random arrival of vehicles, in conjunction with the long cycle length (130 seconds) along 
the Lapeer Road (M-24) corridor. The consequence of this is that vehicles will often arrive at the intersection 
on a red signal and have to wait throughout the majority of the cycle length to receive a green signal. A reduction 
in cycle length at these intersections would improve operations for the minor street approaches and movements; 
however, this would impact the major street movements at this intersection, as well as the adjacent signalized 
intersections that are coordinated along the Lapeer Road (M-24) corridor. 

Table 4: Existing Intersection Operations with Improvements 

Intersection Approach 

Existing Conditions 
(STOP Control) 

Existing IMP Conditions 
(Signalized) 

Difference 

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

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

20 

SB Lapeer Road 
(M-24) 

& 
Waldon Road 

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

SBT Free 6.0 A 4.9 A N/A 

SBR Free 1.2 A 8.3 A N/A 

Overall N/A 8.8 A 11.3 B N/A 

30 

NB Lapeer Road 
(M-24) 

& 
SB-to-NB X/O, 

S. of Waldon Rd. 

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

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

NBT Free 2.8 A 10.4 B N/A 

NBR Free 1.7 A 3.1 A N/A 

Overall N/A 9.5 A 13.6 B N/A 

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

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

4 BACKGROUND (2025) CONDITIONS 

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

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

The results of the background conditions analysis indicates that all study intersection approaches and 
movements are expected to continue operating in a manner similar to the existing conditions analysis. Review 
of SimTraffic microsimulations also indicates operations similar to those observed under existing conditions. 110
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Table 5: Background Intersection Operations 

Intersection Control Approach 

Existing Conditions Background Conditions Difference 

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

Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 

10 

SB Lapeer Road 
& 

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

Stop 
(Minor) 

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

SB Free Free N/A 

20 
SB Lapeer Road 

& 
Waldon Road 

Stop 
(Minor) 

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

SB Free Free N/A 

30 

NB Lapeer Road 
& 

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

Stop 
(Minor) 

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

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

NB Free Free N/A 

4.1 BACKGROUND CONDITIONS WITH IMPROVEMENTS 

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

4.1.1 TRAFFIC SIGNAL WARRANT ANALYSIS 

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

Table 6: Background Signal Warrant Analysis Summary 

Warrant 
SB Lapeer Road (M-24) 

& 
NB-to-SB X/O 

SB Lapeer Road (M-24) 
& 

Waldon Road 

NB Lapeer Road (M-24) 
& 

SB-to-NB X/O 

Warrant 1: Eight-Hour YES YES YES 

Condition A 
Hours Met 4 8 8 

Warrant Met NO YES YES 

Condition B 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 2: Four-Hour 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 3: Peak-Hour 
Hours Met 5 8 8 

Warrant Met YES YES YES 

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

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

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

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

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

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

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

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

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

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

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

Table 7: Background Intersection Operations with Improvements 

Intersection Approach 

Background Conditions 
(STOP Control) 

Background IMP Conditions 
(Signalized) Difference 

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

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

20 

SB Lapeer Road 
(M-24) 

& 
Waldon Road 

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

SBT Free 6.3 A 5.1 A N/A 

SBR Free 1.2 A 8.5 A N/A 

Overall N/A 9.0 A 11.6 B N/A 

30 

NB Lapeer Road 
(M-24) 

& 
SB-to-NB X/O, 

S. of Waldon Rd. 

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

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

NBT Free 2.9 A 10.8 B N/A 

NBR Free 1.7 A 3.1 A N/A 

Overall N/A 9.6 A 13.9 B N/A 

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

5 SITE TRIP GENERATION  

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

Land Use 
ITE 

Code 
Amount Units 

Average Daily 
Traffic (vpd) 

AM Peak Hour 
(vph) 

PM Peak Hour 
(vph) 

In Out Total In Out Total 

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

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

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

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

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

Total Trips 1,581 104 113 217 77 58 135 

Total Pass-By 482 37 37 74 18 18 36 

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

As is typical of commercial developments, a portion of the trips generated by the development are from vehicles 
already on the adjacent roadway network that will pass the site on their way from an origin to their ultimate 
destination. Therefore, not all traffic at the site driveways is necessarily new traffic added to the street system. 
This percentage of the trips generated by the development are considered “pass-by” trips and do not add new 
traffic to the adjacent street system. Through discussion with the Township engineer pass-by trips were only 
considered for the coffee-shop land use. These trips are reduced from the total external trips generated by a 
study site. The percentage of pass-by trips used in this analysis was determined based on the rates published 
by ITE in the Trip Generation Manual, 11th Edition. However, ITE does not provide pass-by data for LUC 937: 
Coffee Shop with Drive-Through; therefore, the pass-by data for LUC 934: Fast-Food Restaurant with Drive-
Through was conservatively utilized for this analysis. 

6 SITE TRIP DISTRIBUTION 

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

Table 9: Site Trip Distribution 

To/From Via 
New Commercial Pass-By Residential 

AM PM AM PM AM PM 

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

West Waldon Road 4% 4%   4% 4% 

Total 100% 100%  100% 100% 100% 

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

7 FUTURE (2025) CONDITIONS  

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

Intersection Control Approach 

Background Conditions Future Conditions Difference 

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

Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 

10 

SB Lapeer Road 
& 

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

Stop 
(Minor) 

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

SB Free Free N/A 

20 
SB Lapeer Road 

& 
Waldon Road 

Stop 
(Minor) 

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

SB Free Free N/A 

30 

NB Lapeer Road 
& 

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

Stop 
(Minor) 

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

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

NB Free Free N/A 

40 
SB Lapeer Road 

& 
Site Driveway 

Stop 
(Minor) 

EBR 
N/A 

100.3 F 25.3 D 
N/A 

SB Free 

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

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

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

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

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

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

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

7.1 FUTURE CONDITIONS WITH IMPROVEMENTS 

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

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

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

Table 11: Future Signal Warrant Analysis Summary 

Warrant 
SB Lapeer Road (M-24) 

& 
NB-to-SB X/O 

SB Lapeer Road (M-24) 
& 

Waldon Road 

NB Lapeer Road (M-24) 
& 

SB-to-NB X/O 

Warrant 1: Eight-Hour YES YES YES 

Condition A 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Condition B 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 2: Four-Hour 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 3: Peak-Hour 
Hours Met 8 8 8 

Warrant Met YES YES YES 

7.1.2 SUMMARY 

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

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

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

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

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

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

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

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

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

Intersection Approach 

Future Conditions 
(STOP Control) 

Future IMP Conditions 
(Signalized) 

Difference 

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

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

20 

SB Lapeer Road 
(M-24) 

& 
Waldon Road 

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

SBT Free 7.4 A 5.5 A N/A 

SBR Free 1.1 A 8.0 A N/A 

Overall N/A 10.0 A 11.7 B N/A 

30 

NB Lapeer Road 
(M-24) 

& 
SB-to-NB X/O, 

S. of Waldon Rd. 

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

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

NBT Free 4.4 A 13.1 B N/A 

NBR Free 2.6 A 3.7 A N/A 

Overall N/A 12.3 B 16.4 B N/A 

8 CRASH ANALYSIS 

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

Table 13: Crash Analysis Summary 

Crash 
Type 

Description 

SB Lapeer (M-24) Road 
& 

NB-to-SB Crossover 

SB Lapeer (M-24) Road 
& 

Waldon Road 

NB Lapeer (M-24) Road 
& 

SB-to-NB Crossover 

Total 
Crashes 

Percentage Total 
Crashes 

Percentage Total 
Crashes 

Percentage 

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

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

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

4 Angle 0 0% 2 5% 0 0% 

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

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

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

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

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

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

Total 0 0% 37 100% 0 0% 

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

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

SB Lapeer Road (M-24) & Waldon Road: There were 37 crashes reported between 2019 and 2021. The 
majority of crashes (32 reports) at the study intersection were Rear-End Right-Turn (86%) crashes; the 
remaining five (5) crashes (14%) were Sideswipe (5%), Angle (5%), and Single Motor Vehicle (3%) crash types.  116
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The majority of crashes at this intersection are a result of vehicles traversing from Waldon Road to the 
southbound-to-northbound crossover. Drivers are looking north for gaps in southbound traffic and are not 
paying attention to the vehicle in front of them, are misjudging the available gap, or are not aware of backups 
in the crossover lane. Further details of the existing crash patterns are summarized below. 

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

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

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

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

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

Table 14: Study Network Intersection Crash Analysis Summary 

Intersection 
Average ADT 

(Entering 
Volume vpd) 

Crash Frequency 
(crashes/year) 

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

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

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

9 ACCESS MANAGEMENT 

9.1 AUXILIARY LANES 

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

Table 15: Auxiliary Turn Lane Summary 

Intersection AM Peak PM Peak Recommendation 

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

9.2 DRIVEWAY SPACING 

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

Table 16: Desirable Corner Clearance Summary 

Adjacent Driveways & Intersections Distance Criteria (45 mph) Meets 

Site Driveway To Waldon Road 300 feet 230 feet YES 

Site Driveway To Church Driveway 140 feet 455 feet NO 

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

 
Exhibit 1: Driveway Spacing 

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

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

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

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

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

Table 17: Vehicle Queuing Analysis 

Biggby Drive-Through  
Stacking Space 

Number of Arrivals 50 

Time per Vehicle (s) 60 

Service Rate (veh/hr) 60 

Drive-through Queue (veh) 0 

Random Arrival (veh) 5 

Vehicle Length 25 

TOTAL QUEUE LENGTH (ft) 125 
 

Exhibit 2: Vehicle Queueing
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11 CONCLUSIONS 

The conclusions of this TIS are as follows: 

11.1 EXISTING CONDITIONS (2022) 

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

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

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

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

11.2 BACKGROUND CONDITIONS (2025) 

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

11.3 FUTURE CONDITIONS (2025) 

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

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

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

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

Existing Conditions Signal Warrant Analysis Summary 

Warrant 
SB Lapeer Road (M-24) 

& 
NB-to-SB X/O 

SB Lapeer Road (M-24) 
& 

Waldon Road 

NB Lapeer Road (M-24) 
& 

SB-to-NB X/O 

Warrant 1: Eight-Hour YES YES YES 

Condition A 
Hours Met 3 8 8 

Warrant Met NO YES YES 

Condition B 
Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 2: 
Four-Hour 

Hours Met 8 8 8 

Warrant Met YES YES YES 

Warrant 3: 
Peak-Hour 

Hours Met 5 8 8 

Warrant Met YES YES YES 

11.5 CRASH ANALYSIS 

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

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

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

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

11.6 ACCESS MANAGEMENT 

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

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

11.7 SITE CIRCULATION REVIEW 

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

The recommendations of this TIS are summarized as follows: 

Recommended Improvements Existing Background Future 

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

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

   

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

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

   

 

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

 
 

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

 
 
Attached: Figures 1-6 
  Proposed Site Plan 

Traffic Volume Data 
SEMCOG Data 
Synchro / SimTraffic Results 
MDOT Auxiliary Turn Lane Warrants 
MMUTCD Signal Warrants 
Drive-Through Poisson Distribution 
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OF WORK (INCLUDING DIMENSIONS, LAYOUT, ETC.) PRIOR TO
INITIATING THE IMPROVEMENTS IDENTIFIED WITHIN THESE
DOCUMENTS. SHOULD ANY DISCREPANCY BE FOUND BETWEEN THE
EXISTING SITE CONDITIONS AND THE PROPOSED WORK THE
CONTRACTOR SHALL NOTIFY STONEFIELD ENGINEERING & DESIGN,
LLC. PRIOR TO THE START OF CONSTRUCTION.

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

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

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

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

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

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

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

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

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

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

12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.
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GRAPHIC SCALE IN FEET
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TABLE OF LAND USE AND ZONING

PIN: 09-26-101-021

PROPOSED ZONE: PLANNED UNIT DEVELOPMENT (PUD)

STORAGE

ZONING REQUIREMENT REQUIRED PROPOSED

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

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

OFF-STREET PARKING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

§ 14.03.C DRIVE-THROUGH RESTAURANT: 73 SPACES

1 SPACE PER 100 SF OF GFA *

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

RESTAURANT (SIT DOWN):

1 SPACE PER 100 SF *

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

CLASSIC CAR CLUB:

1 SPACE PER 200 SF OF GFA *

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

TOTAL: 17 + 40 + 15 SPACES = 72 SPACES

MULTI-FAMILY APARTMENT: 48 SPACES

2 SPACES PER UNIT

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

APARTMENT GUEST PARKING: 9 SPACES

1 SPACE PER 3 UNITS

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

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

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

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

9 FT X 22 FT

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

10 FT X 50 FT

(M) MODIFICATION

* OFF-STREET PARKING DETERMINED USING GENERAL BUSINESS DISTRICT
REQUIREMENTS

TABLE OF LAND USE AND ZONING

PIN: 09-26-101-021

PROPOSED ZONE: PLANNED UNIT DEVELOPMENT (PUD)

UNDERLYING ZONE: SINGLE-FAMILY (R-2)

PROPOSED USE

MULTIPLE-FAMILY RESIDENTIAL

ZONING REQUIREMENT REQUIRED PROPOSED

MINIMUM LOT SIZE 10,800 SF N / A

MINIMUM LOT WIDTH 80 FT N / A

MAXIMUM LOT COVERAGE 25% N / A

MAXIMUM BUILDING HEIGHT 30 FT < 30 FT

MINIMUM FRONT YARD SETBACK 25 FT 248.0 FT

MINIMUM SIDE YARD SETBACK 35 FT 65.8 FT

MINIMUM REAR YARD SETBACK 35 FT 30.3 FT (M)

MINIMUM BUILDING CLEAR SPACE 20 FT 30.0 FT

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

MINIMUM OPEN SPACE 15% PROVIDED

(M) MODIFICATION

TABLE OF LAND USE AND ZONING

PIN: 09-26-101-021

PROPOSED ZONE: PLANNED UNIT DEVELOPMENT (PUD)

UNDERLYING ZONE: GENERAL BUSINESS (GB)

PROPOSED USE

RESTAURANT WITH DRIVE-THRU

SIT DOWN RESTAURANT

CLASSIC CAR CLUB

ZONING REQUIREMENT REQUIRED PROPOSED

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

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

MAXIMUM BUILDING HEIGHT 25 FT < 25 FT

MINIMUM FRONT YARD SETBACK 30 FT 56.0 FT

MINIMUM SIDE YARD SETBACK 20 FT N / A

MINIMUM REAR YARD SETBACK 30 FT 52.8 FT

MINIMUM BUILDING CLEAR SPACE 20 FT PROVIDED

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

MINIMUM SINGLE-FAMILY GREENBELT BUFFER 30 FT 30.0 FT

MINIMUM OPEN SPACE 10% PROVIDED

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

(M) MODIFICATION

SYMBOL DESCRIPTION

PROPOSED CURB & GUTTER

PROPOSED FLUSH CURB

PROPOSED BUILDING

PROPOSED CONCRETE PAVEMENT

PROPOSED WALL

SETBACK LINE

PROPOSED BUILDING DOORS

PROPOSED SIGNS / BOLLARDS

PROPERTY LINE

PROPOSED EVERGREEN
LANDSCAPING SCREEN
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GENERAL NOTES

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

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

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

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

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

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

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

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

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

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

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

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

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

2104
0.97

0

0 2104 0

0 0 0 129

0 0 0.980.98 0 0.92

0 0 129 0

0 0 0

0
2233 0

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

4.9 0

0 4.9 0

0 0 0 1.6

0 0

0 0 1.6 0

0 0 0

4.7 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

SB Lapeer RdSB Lapeer Rd
(Northbound)(Northbound)

SB Lapeer RdSB Lapeer Rd
(Southbound)(Southbound)

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

NB to SB X/O North of WaldonNB to SB X/O North of Waldon
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

Buses
Pedestrians 0 0 0 0 0

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

Comments:

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

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

1331
0.98

0

0 1331 0

0 0 0 63

0 0 0.970.97 0 0.79

0 0 63 0

0 0 0

0
1394 0

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

6.9 0

0 6.9 0

0 0 0 3.2

0 0

0 0 3.2 0

0 0 0

6.7 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

SB Lapeer RdSB Lapeer Rd
(Northbound)(Northbound)

SB Lapeer RdSB Lapeer Rd
(Southbound)(Southbound)

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

NB to SB X/O North of WaldonNB to SB X/O North of Waldon
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

1365
0.86

0

0 1365 0

0 0 0 98

0 0 0.880.88 0 0.7

0 0 98 0

0 0 0

0
1463 0

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

1.9 0

0 1.9 0

0 0 0 0

0 0

0 0 0 0

0 0 0

1.8 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

SB Lapeer RdSB Lapeer Rd
(Northbound)(Northbound)

SB Lapeer RdSB Lapeer Rd
(Southbound)(Southbound)

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

NB to SB X/O North of WaldonNB to SB X/O North of Waldon
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

Buses
Pedestrians 0 0 0 0 0

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

Comments:

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

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

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

2216
0.98

0

143 2073 0

143 0 0 0

0.96 0 0.980.98 0 0

127 127 0 0

0 0 0

0
2200 0

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

4.6 0

10.5 4.2 0

10.5 0 0 0

0 0

7.9 7.9 0 0

0 0 0

4.4 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

SB Lapeer RdSB Lapeer Rd
(Northbound)(Northbound)

SB Lapeer RdSB Lapeer Rd
(Southbound)(Southbound)

Waldon RoadWaldon Road
(Eastbound)(Eastbound)

Waldon RoadWaldon Road
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

Buses
Pedestrians 0 0 0 0 0

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

Comments:

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

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

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

1399
0.97

0

161 1238 0

161 0 0 0

0.83 0 0.980.98 0 0

132 132 0 0

0 0 0

0
1370 0

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

6.7 0

5.6 6.9 0

5.6 0 0 0

0 0

3.8 3.8 0 0

0 0 0

6.6 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

SB Lapeer RdSB Lapeer Rd
(Northbound)(Northbound)

SB Lapeer RdSB Lapeer Rd
(Southbound)(Southbound)

Waldon RoadWaldon Road
(Eastbound)(Eastbound)

Waldon RoadWaldon Road
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

Buses
Pedestrians 0 0 0 0 0

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

Comments:

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

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

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

1455
0.86

0

267 1188 0

267 0 0 0

0.86 0 0.880.88 0 0

166 166 0 0

0 0 0

0
1354 0

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

1.7 0

0.7 1.9 0

0.7 0 0 0

0 0

1.2 1.2 0 0

0 0 0

1.8 0

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

SB Lapeer RdSB Lapeer Rd
(Northbound)(Northbound)

SB Lapeer RdSB Lapeer Rd
(Southbound)(Southbound)

Waldon RoadWaldon Road
(Eastbound)(Eastbound)

Waldon RoadWaldon Road
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

Buses
Pedestrians 0 0 0 0 0

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

Comments:

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

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

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

0
0

1148

0 0 0

0 102 28 28

0.76 8 0.920.92 0 0.5

110 0 0 17

0 1018 9

0.92
0 1027

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

0 8.7

0 0 0

0 5.9 0 0

25 0

7.3 0 0 11.8

0 9.2 0

0 9.2

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

NB Lapeer RdNB Lapeer Rd
(Northbound)(Northbound)

NB Lapeer RdNB Lapeer Rd
(Southbound)(Southbound)

Eagle Ridge RdEagle Ridge Rd
(Eastbound)(Eastbound)

Eagle Ridge RdEagle Ridge Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

Buses
Pedestrians 0 0 0 0 0

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

Comments:

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

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

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

0
0

1332

0 0 0

0 100 13 13

0.85 9 0.930.93 0 0.54

109 0 0 18

0 1219 9

0.92
0 1228

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

0 7.3

0 0 0

0 5 0 0

11.1 0

5.5 0 0 5.6

0 7.5 0

0 7.5

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

NB Lapeer RdNB Lapeer Rd
(Northbound)(Northbound)

NB Lapeer RdNB Lapeer Rd
(Southbound)(Southbound)

Eagle Ridge RdEagle Ridge Rd
(Eastbound)(Eastbound)

Eagle Ridge RdEagle Ridge Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

0
0

2344

0 0 0

0 112 14 14

0.82 29 1.001.00 0 0.7

141 0 0 56

0 2218 27

0.98
0 2245

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

0 1.3

0 0 0

0 0.9 0 0

0 0

0.7 0 0 1.8

0 1.4 3.7

0 1.4

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

NB Lapeer RdNB Lapeer Rd
(Northbound)(Northbound)

NB Lapeer RdNB Lapeer Rd
(Southbound)(Southbound)

Eagle Ridge RdEagle Ridge Rd
(Eastbound)(Eastbound)

Eagle Ridge RdEagle Ridge Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

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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Level of Service Criteria for Stop Sign Controlled Intersections 

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

The average total delay for any particular controlled movement is a function three (capacity) factors: 
distribution of gaps in the major-street traffic stream, driver judgment in selecting gaps through which to 
execute the desired maneuvers, and the follow-up headways required by each driver in a queue. 

The basic capacity model assumes gaps in the conflicting movements are randomly distributed.  When 
traffic signals are present on the major street, upstream of the subject intersection, flows may not be 
random but will likely have some platoon structure.  Although the procedures in this chapter provide a 
method for approximating the operations of a TWSC intersection with an upstream signal, the operations 
of such an intersection is arguably best handled by including it in a complete simulation

LEVEL OF SERVICE AVERAGE CONTROL DELAY 
(sec/veh) 

A < 10 

B > 10 and < 15

C > 15 and < 25

D > 25 and < 35

E > 35 and < 50

F > 50

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

The LOS criteria for TWSC intersections differ somewhat from the criteria used in Chapter 19 for 
signalized intersections, primarily because user perceptions differ among transportation facility types.  The 
expectation is that a signalized intersection is designed to carry higher traffic volumes and will present 
greater delay than an unsignalized intersection.  Additionally, several driver behavior considerations 
combine to make delays at signalized intersections less onerous than at unsignalized intersections.  For 
example, drivers at signalized intersections are able to relax during the red interval, where drivers on the 
minor approaches to unsignalized intersections must remain attentive to the task of identifying acceptable 
gaps and vehicle conflicts.  Also, there is often much more variability in the amount of delay experienced 
by individual drivers at unsignalized than signalized intersections.  For these reasons, it is considered that 
the total delay threshold for any given level of service is less for an unsignalized intersection than for a 
signalized intersection.

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

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

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

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

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

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

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

LEVEL OF SERVICE STOPPED DELAY PER VEHICLE (SEC) 

A <10.0 

B > 10.0 and <20.0

C > 20.0 and < 35.0

D > 35.0 and < 55.0

E > 55.0 and < 80.0

F >80.0

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

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

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

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

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

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

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

Intersection
Int Delay, s/veh 3.2

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

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

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

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

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

Intersection
Int Delay, s/veh 2.9

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

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

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

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

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

Intersection
Int Delay, s/veh 3

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

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

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

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

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

Intersection
Int Delay, s/veh 1.9

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

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

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

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

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

Intersection
Int Delay, s/veh 2.4

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

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

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

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

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

Intersection
Int Delay, s/veh 39.2

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Intersection
Int Delay, s/veh 3.5

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

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

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

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

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

Intersection
Int Delay, s/veh 3.2

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

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

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

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

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

Intersection
Int Delay, s/veh 3.1

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

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

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

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

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

Intersection
Int Delay, s/veh 2

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

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

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

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

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

Intersection
Int Delay, s/veh 2.5

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

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

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

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

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

Intersection
Int Delay, s/veh 41.7

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Zone Summary
Zone wide Queuing Penalty: 113

185



Queuing and Blocking Report Background Conditions w/ IMP
PM Peak Hour

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Intersection
Int Delay, s/veh 7.6

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

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

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

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

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

Intersection
Int Delay, s/veh 3.8

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

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

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

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

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

Intersection
Int Delay, s/veh 5.6

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

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

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

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

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

Intersection
Int Delay, s/veh 4.8

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

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

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

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

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

Intersection
Int Delay, s/veh 4.1

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

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

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

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

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

Intersection
Int Delay, s/veh 2.6

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

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

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

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

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

Intersection
Int Delay, s/veh 61.3

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

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

Approach EB WB NB
HCM Control Delay, s$ 780.4 27.5 0
HCM LOS F D
 

Minor Lane/Major Mvmt NBT NBR EBLn1WBLn1
Capacity (veh/h) - - 84 180
HCM Lane V/C Ratio - - 2.483 0.111
HCM Control Delay (s) - -$ 780.4 27.5
HCM Lane LOS - - F D
HCM 95th %tile Q(veh) - - 19.6 0.4

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Future ConditionsHCM 6th TWSC
40: SB Lapeer Road (M-24) & Site Drive PM Peak Hour

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

Intersection
Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 58 0 0 1478 77
Future Vol, veh/h 0 58 0 0 1478 77
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - 175
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 86 86
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 63 0 0 1719 90

Major/Minor Minor2 Major2
Conflicting Flow All - 905 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 7.14 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.92 - -
Pot Cap-1 Maneuver 0 240 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 240 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -

Approach EB SB
HCM Control Delay, s 25.3 0
HCM LOS D

Minor Lane/Major Mvmt EBLn1 SBT SBR
Capacity (veh/h) 240 - -
HCM Lane V/C Ratio 0.263 - -
HCM Control Delay (s) 25.3 - -
HCM Lane LOS D - -
HCM 95th %tile Q(veh) 1 - -
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Queuing and Blocking Report Future Conditions
AM Peak Hour

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

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

Movement WB
Directions Served L
Maximum Queue (ft) 78
Average Queue (ft) 50
95th Queue (ft) 64
Link Distance (ft) 12
Upstream Blk Time (%) 82
Queuing Penalty (veh) 139
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

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

Movement NB NB
Directions Served L T
Maximum Queue (ft) 287 169
Average Queue (ft) 137 10
95th Queue (ft) 277 85
Link Distance (ft) 1471
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%) 5 0
Queuing Penalty (veh) 29 0

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

Movement EB
Directions Served R
Maximum Queue (ft) 377
Average Queue (ft) 133
95th Queue (ft) 375
Link Distance (ft) 2710
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Future Conditions
AM Peak Hour

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

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

Movement EB WB
Directions Served LT R
Maximum Queue (ft) 73 51
Average Queue (ft) 39 15
95th Queue (ft) 58 37
Link Distance (ft) 4 354
Upstream Blk Time (%) 20
Queuing Penalty (veh) 34
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

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

Movement SB
Directions Served L
Maximum Queue (ft) 111
Average Queue (ft) 24
95th Queue (ft) 71
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%)
Queuing Penalty (veh)

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

Movement EB
Directions Served R
Maximum Queue (ft) 128
Average Queue (ft) 50
95th Queue (ft) 97
Link Distance (ft) 249
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 202
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Queuing and Blocking Report Future Conditions
PM Peak Hour

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

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

Movement WB
Directions Served L
Maximum Queue (ft) 48
Average Queue (ft) 42
95th Queue (ft) 57
Link Distance (ft) 12
Upstream Blk Time (%) 45
Queuing Penalty (veh) 71
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

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

Movement NB NB
Directions Served L T
Maximum Queue (ft) 160 46
Average Queue (ft) 37 4
95th Queue (ft) 118 52
Link Distance (ft) 1471
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

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

Movement EB SB SB
Directions Served R T T
Maximum Queue (ft) 1694 292 307
Average Queue (ft) 627 136 77
95th Queue (ft) 1952 359 273
Link Distance (ft) 2710 294 294
Upstream Blk Time (%) 23 0
Queuing Penalty (veh) 116 2
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Future Conditions
PM Peak Hour

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

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

Movement EB WB NB
Directions Served LT R T
Maximum Queue (ft) 62 39 4
Average Queue (ft) 41 9 0
95th Queue (ft) 53 28 3
Link Distance (ft) 4 354 2497
Upstream Blk Time (%) 93
Queuing Penalty (veh) 159
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

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

Movement SB SB SB
Directions Served L T T
Maximum Queue (ft) 500 576 542
Average Queue (ft) 400 390 135
95th Queue (ft) 648 775 482
Link Distance (ft) 529 529
Upstream Blk Time (%) 44 0
Queuing Penalty (veh) 314 2
Storage Bay Dist (ft) 300
Storage Blk Time (%) 74 3
Queuing Penalty (veh) 471 5

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

Movement EB SB SB
Directions Served R T T
Maximum Queue (ft) 178 248 238
Average Queue (ft) 72 74 66
95th Queue (ft) 200 278 257
Link Distance (ft) 249 614 614
Upstream Blk Time (%) 8
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%) 1
Queuing Penalty (veh) 3

Zone Summary
Zone wide Queuing Penalty: 1144
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HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
20: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

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

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 131 0 0 2207 148
Future Volume (vph) 0 131 0 0 2207 148
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00
Frt 0.86 1.00 0.85
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 1602 3619 1619
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 1602 3619 1619
Peak-hour factor, PHF 0.95 0.95 0.92 0.92 0.95 0.95
Adj. Flow (vph) 0 138 0 0 2323 156
RTOR Reduction (vph) 0 0 0 0 0 26
Lane Group Flow (vph) 0 138 0 0 2323 130
Heavy Vehicles (%) 8% 8% 2% 2% 5% 5%
Turn Type Perm NA Perm
Protected Phases 6
Permitted Phases 4 6
Actuated Green, G (s) 16.5 102.6 102.6
Effective Green, g (s) 16.5 102.6 102.6
Actuated g/C Ratio 0.13 0.79 0.79
Clearance Time (s) 4.8 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 203 2856 1277
v/s Ratio Prot c0.64
v/s Ratio Perm c0.09 0.08
v/c Ratio 0.68 0.81 0.10
Uniform Delay, d1 54.2 8.1 3.1
Progression Factor 1.00 0.67 0.32
Incremental Delay, d2 8.7 2.0 0.1
Delay (s) 63.0 7.4 1.1
Level of Service E A A
Approach Delay (s) 63.0 0.0 7.0
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 10.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road AM Peak Hour

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

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 159 8 0 0 0 28 0 1057 9 0 0 0
Future Volume (vph) 159 8 0 0 0 28 0 1057 9 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 4.8 6.1 6.1
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 0.86 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1784 1730 3486 1560
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1784 1730 3486 1560
Peak-hour factor, PHF 0.76 0.76 0.76 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 209 11 0 0 0 47 0 1149 10 0 0 0
RTOR Reduction (vph) 0 104 0 0 0 42 0 0 2 0 0 0
Lane Group Flow (vph) 0 116 0 0 0 5 0 1149 8 0 0 0
Heavy Vehicles (%) 7% 7% 7% 0% 0% 0% 9% 9% 9% 2% 2% 2%
Turn Type Perm NA Perm NA Perm
Protected Phases 4 2
Permitted Phases 4 8 2
Actuated Green, G (s) 15.2 15.2 103.9 103.9
Effective Green, g (s) 15.2 15.2 103.9 103.9
Actuated g/C Ratio 0.12 0.12 0.80 0.80
Clearance Time (s) 4.8 4.8 6.1 6.1
Vehicle Extension (s) 5.0 5.0 3.0 3.0
Lane Grp Cap (vph) 208 202 2786 1246
v/s Ratio Prot c0.33
v/s Ratio Perm 0.06 0.00 0.01
v/c Ratio 0.56 0.03 0.41 0.01
Uniform Delay, d1 54.2 50.9 3.9 2.6
Progression Factor 0.78 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.1 0.5 0.0
Delay (s) 45.7 51.0 4.4 2.6
Level of Service D D A A
Approach Delay (s) 45.7 51.0 4.3 0.0
Approach LOS D D A A

Intersection Summary
HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
20: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

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

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 172 0 0 1264 272
Future Volume (vph) 0 172 0 0 1264 272
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00
Frt 0.86 1.00 0.85
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 1713 3725 1667
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 1713 3725 1667
Peak-hour factor, PHF 0.86 0.86 0.92 0.92 0.86 0.86
Adj. Flow (vph) 0 200 0 0 1470 316
RTOR Reduction (vph) 0 0 0 0 0 76
Lane Group Flow (vph) 0 200 0 0 1470 240
Heavy Vehicles (%) 1% 1% 2% 2% 2% 2%
Turn Type Perm NA Perm
Protected Phases 6
Permitted Phases 4 6
Actuated Green, G (s) 20.4 98.7 98.7
Effective Green, g (s) 20.4 98.7 98.7
Actuated g/C Ratio 0.16 0.76 0.76
Clearance Time (s) 4.8 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 268 2828 1265
v/s Ratio Prot c0.39
v/s Ratio Perm c0.12 0.14
v/c Ratio 0.75 0.52 0.19
Uniform Delay, d1 52.3 6.2 4.4
Progression Factor 1.00 0.77 1.76
Incremental Delay, d2 10.8 0.7 0.3
Delay (s) 63.1 5.5 8.0
Level of Service E A A
Approach Delay (s) 63.1 0.0 5.9
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
30: NB Lapeer Road (M-24) & SB-to-NB X/O/Eagle Ridge Road PM Peak Hour

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

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 142 29 0 0 0 14 0 2286 27 0 0 0
Future Volume (vph) 142 29 0 0 0 14 0 2286 27 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 4.8 4.8 6.1 6.1
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 0.86 1.00 0.85
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 1901 1730 3762 1683
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 1901 1730 3762 1683
Peak-hour factor, PHF 0.82 0.82 0.82 0.70 0.70 0.70 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 173 35 0 0 0 20 0 2406 28 0 0 0
RTOR Reduction (vph) 0 22 0 0 0 17 0 0 7 0 0 0
Lane Group Flow (vph) 0 186 0 0 0 3 0 2406 21 0 0 0
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 2% 2% 2%
Turn Type Perm NA Perm NA Perm
Protected Phases 4 2
Permitted Phases 4 8 2
Actuated Green, G (s) 19.7 19.7 99.4 99.4
Effective Green, g (s) 19.7 19.7 99.4 99.4
Actuated g/C Ratio 0.15 0.15 0.76 0.76
Clearance Time (s) 4.8 4.8 6.1 6.1
Vehicle Extension (s) 5.0 5.0 3.0 3.0
Lane Grp Cap (vph) 288 262 2876 1286
v/s Ratio Prot c0.64
v/s Ratio Perm 0.10 0.00 0.01
v/c Ratio 0.65 0.01 0.84 0.02
Uniform Delay, d1 51.9 46.9 10.0 3.6
Progression Factor 0.93 1.00 1.00 1.00
Incremental Delay, d2 5.8 0.0 3.1 0.0
Delay (s) 54.3 46.9 13.1 3.7
Level of Service D D B A
Approach Delay (s) 54.3 46.9 13.0 0.0
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 16.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Queuing and Blocking Report Future Conditions w/ IMP
AM Peak Hour

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

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

Movement WB
Directions Served L
Maximum Queue (ft) 83
Average Queue (ft) 51
95th Queue (ft) 67
Link Distance (ft) 12
Upstream Blk Time (%) 83
Queuing Penalty (veh) 141
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

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

Movement NB NB NB
Directions Served L T T
Maximum Queue (ft) 326 302 134
Average Queue (ft) 170 51 15
95th Queue (ft) 375 272 147
Link Distance (ft) 1471 1471
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%) 21
Queuing Penalty (veh) 114

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

Movement EB SB SB SB
Directions Served R T T R
Maximum Queue (ft) 216 192 198 48
Average Queue (ft) 109 101 96 16
95th Queue (ft) 193 172 174 43
Link Distance (ft) 2693 279 279 279
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Future Conditions w/ IMP
AM Peak Hour

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

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

Movement EB WB NB NB NB
Directions Served LT R T T R
Maximum Queue (ft) 73 43 123 153 18
Average Queue (ft) 39 14 18 23 1
95th Queue (ft) 61 36 78 93 7
Link Distance (ft) 4 354 2482 2482
Upstream Blk Time (%) 23
Queuing Penalty (veh) 40
Storage Bay Dist (ft) 475
Storage Blk Time (%)
Queuing Penalty (veh)

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

Movement SB SB
Directions Served L T
Maximum Queue (ft) 186 47
Average Queue (ft) 40 2
95th Queue (ft) 119 30
Link Distance (ft) 529
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%)
Queuing Penalty (veh)

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

Movement EB SB SB
Directions Served R T T
Maximum Queue (ft) 240 12 6
Average Queue (ft) 109 0 0
95th Queue (ft) 223 8 4
Link Distance (ft) 249 614 614
Upstream Blk Time (%) 3
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 295
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Queuing and Blocking Report Future Conditions w/ IMP
PM Peak Hour

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

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

Movement WB
Directions Served L
Maximum Queue (ft) 48
Average Queue (ft) 41
95th Queue (ft) 56
Link Distance (ft) 12
Upstream Blk Time (%) 36
Queuing Penalty (veh) 58
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

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

Movement NB
Directions Served L
Maximum Queue (ft) 118
Average Queue (ft) 24
95th Queue (ft) 76
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%)
Queuing Penalty (veh)

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

Movement EB SB SB SB
Directions Served R T T R
Maximum Queue (ft) 242 149 138 75
Average Queue (ft) 130 52 49 23
95th Queue (ft) 210 112 110 54
Link Distance (ft) 2693 279 279 279
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Future Conditions w/ IMP
PM Peak Hour

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

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

Movement EB WB NB NB NB
Directions Served LT R T T R
Maximum Queue (ft) 53 47 315 362 28
Average Queue (ft) 40 9 128 147 3
95th Queue (ft) 48 32 271 293 17
Link Distance (ft) 4 354 2482 2482
Upstream Blk Time (%) 61
Queuing Penalty (veh) 105
Storage Bay Dist (ft) 475
Storage Blk Time (%)
Queuing Penalty (veh)

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

Movement SB SB
Directions Served L T
Maximum Queue (ft) 233 18
Average Queue (ft) 101 1
95th Queue (ft) 195 11
Link Distance (ft) 529
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

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

Movement EB
Directions Served R
Maximum Queue (ft) 69
Average Queue (ft) 30
95th Queue (ft) 59
Link Distance (ft) 249
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 163
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Spot Number: 

Major Street: Minor Street: NB-to-SB X/O
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A NO

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Existing Conditions

SB Lapeer Road (M-24) at NB-to-SB X/O
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 1967 104 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2027 119 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1226 63 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1331 63 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1403 74 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1465 108 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1370 116 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1365 98 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 3
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

NO

YES

N/A

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

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

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? NO1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Existing 
Conditions Number of Hours that met the Warrant: 3

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

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Existing Conditions

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

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

5
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: Waldon Road
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Existing Conditions

SB Lapeer Road (M-24) at Waldon Road
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 2069 162 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2135 131 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1286 116 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1399 132 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1453 144 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1588 128 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1498 159 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1455 166 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

SB Lapeer Road (M-24)  @  Waldon Road

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Existing 
Conditions Number of Hours that met the Warrant: 8

SB Lapeer Road (M-24)  @  Waldon 
Road

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Existing Conditions

SB Lapeer Road (M-24)  @  Waldon Road
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: SB-to-NB XO
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

NB Lapeer Road (M-24)
Existing Conditions

NB Lapeer Road (M-24) at SB-to-NB XO
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 1005 122 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 1018 110 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1165 106 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1191 111 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1685 119 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 2033 111 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 2075 138 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 2218 141 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

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

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

Page 2
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Time of the day: Hr.

Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Existing 
Conditions Number of Hours that met the Warrant: 8

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

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Existing Conditions

NB Lapeer Road (M-24)  @  SB-to-NB XO
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Existing Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: NB-to-SB X/O
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A NO

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Background Conditions

SB Lapeer Road (M-24) at NB-to-SB X/O
Orion Township

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 1997 106 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2058 121 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1244 64 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1351 64 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1424 75 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1487 110 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1391 118 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1386 99 420 105 NO 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 4
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

NO

YES

N/A

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

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? NO1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Background 
Conditions Number of Hours that met the Warrant: 4

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

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Background 
Conditions

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

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number:
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

5
YES

Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number:
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: Waldon Road
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Background Conditions

SB Lapeer Road (M-24) at Waldon Road
Orion Township

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 2100 164 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2167 133 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1305 118 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1420 134 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1475 146 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1612 130 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1521 161 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1477 169 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

B. Is the Interruption of Continuous Traffic Met? (Condition B)
C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

SB Lapeer Road (M-24)  @  Waldon Road

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Background 
Conditions Number of Hours that met the Warrant: 8

SB Lapeer Road (M-24)  @  Waldon 
Road

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Background 
Conditions

SB Lapeer Road (M-24)  @  Waldon Road
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number:
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number:
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: SB-to-NB XO
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

NB Lapeer Road (M-24)
Background Conditions

NB Lapeer Road (M-24) at SB-to-NB XO
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 1020 124 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 1033 112 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1183 108 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1209 113 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1710 121 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 2064 113 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 2106 140 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 2251 143 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

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

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B
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Time of the day: Hr.

Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number:Background 
Conditions Number of Hours that met the Warrant: 8

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

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Background 
Conditions

NB Lapeer Road (M-24)  @  SB-to-NB XO
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Background Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: NB-to-SB X/O
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Future Conditions

SB Lapeer Road (M-24) at NB-to-SB X/O
Orion Township

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 2036 144 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2100 162 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1273 108 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1383 107 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1440 111 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1503 149 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1408 160 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1404 139 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

B. Is the Interruption of Continuous Traffic Met? (Condition B)
C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

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

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number: Future Conditions Number of Hours that met the Warrant: 8
SB Lapeer Road (M-24)  @  NB-to-SB 
X/O

Data Collection Date: 10/13/2022

247



0

500

1000

1500

2000

2500

0 4 8 12 16 20 24

Vo
lu
m
e:
 V
eh

ic
le
 p
er
 H
ou

r

Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (NB‐to‐SB X/O ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Future Conditions

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

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  NB-to-SB X/O
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: Waldon Road
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

SB Lapeer Road (M-24)
Future Conditions

SB Lapeer Road (M-24) at Waldon Road
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 2180 165 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 2250 134 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1364 119 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1482 135 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1525 146 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 1660 131 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 1565 163 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 1524 171 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

SB Lapeer Road (M-24)  @  Waldon Road

: Have other remedial measures been tried?

Page 1
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts
One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number: Future Conditions Number of Hours that met the Warrant: 8
SB Lapeer Road (M-24)  @  Waldon 
Road

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (SB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (Waldon Road ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Future Conditions

SB Lapeer Road (M-24)  @  Waldon Road
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: SB Lapeer Road (M-24)  @  Waldon Road
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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MAJOR STREET ‐ TOTAL OF BOTH APPROACHES ‐ VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Spot Number: 

Major Street: Minor Street: SB-to-NB XO
Intersection:

City/Twp:
Date Performed: Performed By: F&V

Condition Is Warrant Met

NO

YES
Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES
Condition A N/A

Condition B YES

(70%) NO
Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

NO

NO
Condition A NO

Condition B NO

NO

#N/A

11/4/2022
10/13/2022Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 

Summary of Warrants

Warrant

Data Validation Error

WARRANT 1: Eight-Hour Vehicular Volume 

NB Lapeer Road (M-24)
Future Conditions

NB Lapeer Road (M-24) at SB-to-NB XO
Orion Township

WARRANT 3: Peak-Hour Vehicular Volume 

WARRANT 4: Pedestrian Volume 

(Threshold)
(Threshold)

WARRANT 5: School Crossing

WARRANT 6: Coordinated Signal System

WARRANT 7: Crash Experience

Issue to Be Addressed by Signalization:

0

WARRANT 8: Roadway Network

WARRANT 9: Intersection Near a Grade Crossing
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W1

Intersection:
Date 11/4/2022 by F&V

2
1
55

NO

0

NO

Major 
Volume 

(Both Apr.)

Minor 
Volume 

(One Apr.)

Condition A Major 
Volume

Condition A 
Minor 

Volume

Warrant 
Condition 

A Met?

Condition B 
Major 

Volume

Condition B 
Minor 

Volume

Warrant 
Condition 

B Met?

Combination 
Major A

Combination 
Minor A

Combination 
Major B

Combination 
Minor B

Warrant 
Condition 
A&B met?

Time N-S E-W
00:01 - 01:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
06:00 - 07:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
07:00 - 08:00 1044 173 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
08:00 - 09:00 1069 165 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
09:00 - 10:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
10:00 - 11:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
11:00 - 12:00 1223 143 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
12:00 - 13:00 1251 149 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
13:00 - 14:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
14:00 - 15:00 1737 151 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
15:00 - 16:00 2115 142 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
16:00 - 17:00 2154 164 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
17:00 - 18:00 2310 168 420 105 YES 630 53 YES N/A N/A N/A N/A N/A
18:00 - 19:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 8
Number of Hours that met the warrant 1B = 8

Number of Hours that met the warrant 1 A & B = 0

YES

YES

N/A

: No. of Lanes on Minor St?
: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)
B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

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

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B
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Time of the day: Hr.

Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...

YES

Does this intersection meet Warrant 
1A for signal installation? YES1‐ DUE TO SPEED?

2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000? NO

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR 
ST.? 1

2

Spot Number: Future Conditions Number of Hours that met the Warrant: 8
NB Lapeer Road (M-24)  @  SB-to-NB 
XO

Data Collection Date: 10/13/2022
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Time of the day: Hr.

Major St. (NB Lapeer Road (M‐24) )
Counts Both Approaches

Minor St. (SB‐to‐NB XO ) Counts One
Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

2

Future Conditions

NB Lapeer Road (M-24)  @  SB-to-NB XO
YES

8

Data Collection Date: 10/13/2022

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 
70% ...
1‐ DUE TO 
SPEED?
2‐ DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 
10,000?

Does this intersection meet Warrant 1B
for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?
NO. OF LANES ON MINOR ST.?

Spot Number:
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W2-70%

11/4/2022 F&V

2
1

55
NO
0

8
YES

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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W3B-70%

11/4/2022 F&V

2
1
55
NO
0

8
YES

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 3 B(70%): Peak-Hour Vehicular Volume 

: No. of Lanes on Major St.
: No. of Lanes on Minor St.

Intersection: NB Lapeer Road (M-24)  @  SB-to-NB XO
Date by

Spot Number: Future Conditions

: Speed limit or 85th Percentile? (MPH)
: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane
1 Lane &1 Lane
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Biggby Drive‐Thru Stacking Space
95th Percentile Probability ‐ Drive Through Queue Length (# of Vehicles)

Volume = 50 vph
service rate = 60 veh/hr

 0.833333

1 2 3 4 5 6 7 8 9

^x
No Veh in 
Cycle

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

 Cycles 
in 6

Volume in 
Cycle 
(1*6)

 volume

1.0000 0 0 1 43.46% 43.46% 26 26 0 0
0.8333 1 1 1 36.22% 79.68% 22 48 22 22
0.6944 2 2 2 15.09% 94.77% 9 11 18 40
0.5787 3 3 6 4.19% 98.96% 3 14 8 47
0.4823 4 4 24 0.87% 99.83% 1 14 2 49
0.4019 5 5 120 0.15% 99.98% 0 14 0 50
0.3349 6 6 720 0.02% 100.00% 0 14 0 50
0.2791 7 7 5040 0.00% 100.00% 0 14 0 50
0.2326 8 8 40320 0.00% 100.00% 0 14 0 50
0.1938 9 9 362880 0.00% 100.00% 0 14 0 50
0.1615 10 10 3628800 0.00% 100.00% 0 14 0 50
0.1346 11 11 39916800 0.00% 100.00% 0 14 0 50
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December 13th, 2022 

Tammy Girling  

Director - Planning & Zoning 

2525 Joslyn Road, Lake Orion, MI 48360 

RE: Hudson Square 2nd Submission – Planning & Engineering Review Letter Response  

Dear Ms. Girling,  

This letter is in response to the review letters received from Giffels Webster and OHM Advisors regarding the Hudson 
Square PUD Application (Case #: PC-2022-39). Per the recommendations of the letter, DRC has modified our PUD 
drawings to reflect the following updates:  

 Fire truck turn-around area near the Northwest quadrant of the site revised to meet IFC requirements. 
Compliance has been confirmed by Orion Township Fire Marshall.  

 Stream relocation plan and storm detention features added to all plan sheets  
 Site grading revised to meet Township requirements  
 Sheet index updated on C-1 

In addition, DRC has the following comments in response to review letters topics:  

 DRC is open to the addition of a safety path link within the public right-of-way to the proposed public amenity, 
provided acceptable grades could be achieved. DRC will explore further during final PUD.  

 The proposed density of the residential component of Hudson square is 6 units per acre   
 Conceptual renderings of the proposed residential dwellings are included with submission 2. Further spec details 

of façade materials will be provided at Final PUD.  
 Hudson Square will comply with ordinance section 14.02, which states that any noise associated with an 

extended hour use shall not exceed 60 decibels when measured at the property line.  
 Residential dwellings will dispose of trash through personal 96-gallon trash bins stored in the garage of each 

residence. Residents will be responsible to bring trash bins to curb for weekly pickup. 
 With respect to the comment in Section 27.06.D.1.a, DRC asks GW to consider if the proposed structures “front” 

the internal road vs. front Lapeer Rd.  

Thank you for your attention to this matter. We look forward to a continued effort working with the Township and third-
party consultants to achieve an acceptable project.  

 

All the best,  

 

 

Michael Wayne 

Partner at Detroit Riverside Capital 
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Hudson Square PUD Proposal - Conceptual Renderings
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Hudson Square PUD Proposal - Conceptual Renderings
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TO:     The Charter Township of Orion Planning Commission  
 
FROM:   Tammy Girling, Planning & Zoning Director  
 
DATE:     January 13, 2023 
 
RE:     PC-22-29, Baldwin Village, Final PUD 

 

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

 
Planned Unit Development (Ordinance #78, Section 30.03) 
Motion 1:  I move that the Planning Commission forwards a recommendation to the 
Township Board to approve/deny PC-22-29, Baldwin Village Final PUD, located at 
4410 & 4408 S. Baldwin Rd. (parcel 09-32-301-001), an unaddressed parcel 09-32-301-
014 located at the NW corner of Morgan and S. Baldwin Roads, an unaddressed parcel 
09-32-151-020 located north of 4408 S. Baldwin, and 4292 S. Baldwin (parcel 09-32-
151-021) for plans date stamped received December 20, 2022.  This recommendation 
to approve/deny is based on the following findings of facts: 

a. Compliance with the PUD Concept (insert findings of facts), 
b. Compatibility with Adjacent Uses (Insert findings of facts), 
c. Impact on Traffic (Insert findings of facts),  
d. Protection of natural Environment (Insert findings of facts), 
e. Compliance with Applicable Regulations (Insert finding of facts), 
f. Township Master Plan (Insert finding of facts). 

 

If Recommendation to Approve: 
This recommendation is subject to the following conditions: 

                    a. (Motion maker to indicate outstanding items to be addressed from Planner’s,  
                        Engineer’s and Fire Department review letter(s))  
                    b. Review and approval of the Planned Unit Development agreement by the 

Township Attorney. 
                    c. Separate review and approval of the condominium documents by the Planner, 

Engineer, and Township Attorney. 
d. Approval of the reconfiguration of the parcels. 

                                                                 
Or  

 

I move that the Planning Commission postpone action on PC-22-29, Baldwin Village 
Final PUD, located at 4410 & 4408 S. Baldwin Rd. (parcel 09-32-301-001), an 
unaddressed parcel 09-32-301-014 located at the NW corner of Morgan and S. Baldwin 
Roads, an unaddressed parcel 09-32-151-020 located north of 4408 S. Baldwin, and 
4292 S. Baldwin (parcel 09-32-151-021) for plans date stamped received December 20, 
2022 for the following reasons (insert findings of facts).    

Charter Township of Orion 
 

2323 Joslyn Rd., Lake Orion MI 48360  

www.oriontownship.org 

 

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

JUL 0 7 2022
o I°     Charter Township of Orion Case# _ (= 1, —

Planning& Zoning Department
Orion Township

2323 Joslyn Rd., Lake Orion MI 48360
Planning & ZoningMeeting

Date: _

owivs`     P:( 248) 391- 0304 ext. 5000

Charter Township of Orion Planning Commission
Planned Unit Development (PUD) Application

Project Name:      
BALDWIN VILLAGE

Name:    
RED Equities, LLC / Gilbert" Buzz" Silverman

Address:  
121 West Long Lake- Suite 190

City:   
Bloomfield Hills

State:  
MI

Zip.
48304

a Phone:    
248- 540- 6400

Cell:  Fax:

Email:      
buzz@silverman. com

Name:      David Carr -  3400 Morgan Road, Orion Twp, MI 48359 248- 391- 0443

Edwin Adler- 20 West Washington Clarkston, MI 48346 248- 625- 0443

d Address: City:   State:   Zip:
c

O Phone:   Cell:  Fax:

a.    Email:
0

a    * 

If the name on the deed does not match the name of the property owner on this application, documentation showing the

individual is the same as the company name must be provided.

Name:      J Eppink Partners, Inc- 9336 Sashabaw Road, Clarkston, MI 48348 248- 922- 0789

Anderson, Eckstein, & Westrick, INc- 51301 Schoenherr Rd, Shelby Twp, MI 586- 726- 1234c

y Address: City:   State:   Zip:

aai a Stonefield Engineering & Design- 607 Shelby St, Suite 200, Detroit, MI 48226
Phone:   Cell:  Fax:

C
E

a t+- Email:

Gilbert" Buzz" Silverman
Name:

f6

y
Address:       

131 West Long Lake, Suite 190
City:     

Bloomfield Hills
State: 

MI
zip: 48304

a a Phone:
248- 540- 6400 Cell:    

248- 310- 3400
Fax:

a
Email: 

buzz@silverman. com
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Sidwell Number( s):      
09- 32- 301- 001, 09- 32- 301- 014,  09- 32- 151- 020,  09- 32- 151- 021

West side of Baldwin, North of Morgan, west of Judah Road
Location or Address of Property:

a Side of Street:   
Morgan Baldwin & Judah

Nearest Intersection:

u

Acreage:      
63. 3

Current Use of Property:    
Vacant

g

2. 388 aprox 1, 253 aprox
Frontage( in feet):  Depth( in feet):

RB/ O& P
Subject Property Zoning:  

SR/ BIZ
Adjacent Zoning: N. 

SF/ MF
S

BIZ/ SF
E.     W

SF/ PUD

Is the complete legal description printed on the site plan?     El Yes 0 No ( if no please attach to the application)

Comprehensive Statement of Intent: Give a detailed description of the proposed development( refer to Ord. 78, Section
30. 03( A)). Please indicate the number and size of the buildings or units be proposed ( attach a separate sheet).

Narrative Description of Project: Provide info of the market concept of the project, and explaining the manner in which
the criteria set forth for eligibility( Ord. 78, Section 30. 03( B)) and design( Ord. 78, Section 30. 03( C)-( E)) have been met
attach a separate sheet detailing each criteria).

Per Ord. 78, 30. 03( C)( 6), all Zoning Ordinance requirements for the underlying zoning district shall remain in full force unless
waived or modified by the Planning Commission and Township Board. Below is a list of requirements, please list the current
zoning requirement and what is being proposed. Please also detail how the specific design criteria listed is being met.

See Deviation Chart and Site Plan Attached

Per Zoning Ordinance Proposed

Lot size and width

a Lot coverage
ca

Min floor area

Front, side, and rear setbacks
ch

Height

Parking and loading
o

Fencing

Landscaping

Setback for side entry garage
Z

Other

W

Does the project have adequate:

Perimeter setback and berming?  
YES

Thoroughfare design?     
YES

Drainage design?   YES

Utility design?       YFS

Underground utilities?    YES

Pedestrian circulation system from vehicular thoroughfares and ways?    
YES

Achievement of an integrated development with respect to signage, lighting, landscaping, and building
materials?   

YES

Noise reduction and visual screening mechanisms( particularly where nonresidential uses adjoin off- site residentially

zonedproperty)?       
YES
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Per Ord. 78, Section 30. 01( C), a copy of this application and two( 2) copies of the site plan must be submitted to

each of thefollowing agencies. Please provide the Township with a copy of each transmittal as proof of delivery.

AT& T Oakland County Water Resources Commission
54 Mill St.      To be submitted by the Township)
Pontiac, MI 48342

Consumers Power Company Oakland County Health Department

a 530 W. Willow St.      Building 34 East

Lansing, MI 48906 1200 N. Telegraph Rd.

Pontiac, MI 48341

71
DTE Energy Co.

0 ATTENTION: NW Planning& Design Road Commission of Oakland County( if applicable)
1970 Orchard Lake Rd. ssintkowski@rcoc. org

Sylvan Lake, MI 48320 Electronic submittal only)

Michigan Department of Transportation( if applicable)

800 Vanguard Dr.

Pontiac, MI 48341

cu Per Ord. 78, Section 30. 04( H), a sign indicating the requested rezone shall be installed on the parcels( s) no less than 15

cdays prior to the scheduled public Hearing. Please check one:
ao

in       I will install the sign( s) as required( see below for specifications).

L al I would like to lease signage from the Township( including installation).
please complete attached Sign Request Form).

cocc

The sign shall have the following wording( see Ord. 78, Section 30. 04( H) for additional requirements):

ZONING CHANGE PROPOSED min 8" high letters)

For more information call:       min 3" high letters)

Charter Township of Orion min 4" high letters)

Planning and Zoning Department min 4" high letters)

248- 391- 0304 ext. 5002 min 4" high letters)

Please note, the Township does offer the ability to rent the required signage( see attached form). Please contact the Planning and

Zoning Department with any questions.

I/ We, the undersigned, do hereby submit this application for Rezoning, pursuant to the provisions of the Charter Township of Orion

Zoning Ordinance No. 78, Sections 30.03 and 30.01 and any other applicable ordinance requirements. In support of this request, the
above facts are provided. I hereby certify that the information provided is accurate and the application that has beenprovided is
complete.

Signature of Applicant: SEE ATTACHED
must be original ink signature)     Date:

Print Name:

I, the property owner, hereby give permission to the applicant listed above to act as my agent in submitting applications,
correspondence and to represent me at all meetings. I also grant permission to the Planning Commission members to visit the
property, without prior notification, as is deemed necessary.

Signature of Owner*:

must be original ink signature)  
SEE ATTACHED Date:

Print Name:

If the deed of ownership does not show an individual, ie a corporation, partnership, etc„ documentation must be provided showing
theindividual signing this application has signing rights for the entity.
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Baldwin Village:

Applicant:   ti      i c e_

1/ We, the undersigned, do hereby submit this application for Rezoning, pursuant to the provisions of the Charter Township of Orion
Zoning Ordinance No. 78, Sections 30.03 and 30.01 and any other applicable ordinance requirements. In support of this request, the
above facts are provided. I hereby certify that the information provided is accurate and the application that has beenprovided is
complete.    L__- k3 t C

Signature of Applicant:      2 ZZ
must be original ink signature)        Date:

Print Name:    1 D 1 6l 5' 22     -®'\ • C Qv" 1
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Baldwin Village:

Applicant:

I/ We, the undersigned, do hereby submit this application for Rezoning, pursuant to the provisions of the Charter Township of Orion
Zoning Ordinance No. 78, Sections 30.03 and 30.01 and any other applicable ordinance requirements. In support of this request, the
above facts are provided. I hereby certify that the information provided is accurate and the application that has beenprovided is
complete.

Signature of Applicant:

must be original ink signature)    Date: 7/ 5/ 2

Print Name:    k 5 c
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Baldwin Village:

Applicant:

I/ We, the undersigned, do hereby submit this application for Rezoning, pursuant to the provisions of the Charter Township of Orion
Zoning Ordinance No. 78, Sections 30. 03 and 30. 01 and any other applicable ordinance requirements. In support of this request, the

above facts are provided. I hereby certify that: the information provided is accurate and the application that has beenprovided is
complete.

Signature of Applicant:      

Date:must be original ink sign ature

Print Name:    in G Al&CGrl
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oMik.     Charter Township of Orion
1*   Planning& Zoning Department

An       , 44 2323 Joslyn Rd., Lake Orion MI 48360

P:( 248) 391- 0304 ext. 5002

Project Name a,) q  --U41/4f- e

PC#      Parcel#( s)

Please select an option below:

ElPermission to Post on Web Site

By signing below as applicant and on behalf of my consultants, we agree to allow the plans for the

above- named project, in which approval is being sought by the Planning Commission and/ or Township

Board, to be posted on the Township website.

s gnature     •• ' . nt Date

ei iES   y Lsi    2       zz S F I,/   e w M     .

Printed Name of Applicant

Do not want Posted on Web Site

12- 1- 2021 Page 4 of 4

370



Baldwin Village:

Property Owner Two:

I, the property owner, hereby give permission to the applicant listed above to act as my agent in submitting applications,
correspondence and to represent me at all meetings. I also grant permission to the Planning Commission members to visit the
property, without prior notificatio as is deemed necessary.

Signature of Owner*:
must be original ink signature)  4ik , Date: DI
Print Name:

If the deed of ownership does not show an individual, ie a corporation, partnership, etc„ documentation must be provided showingtheindividual signing this application has signing rights for the entity.
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Baldwin Village:

Property Owner One:

1, the property owner, hereby give permission to the applicant listed above to act as my agent in submitting applications,
correspondence and to represent me at all meetings. I also grant permission to the Planning Commission members to visit the
property, without prior notification is deemed necess

Signature of Owner*:
must be original ink signature)  

Date:      7

Print Name:    cj t 4—

If the deed of ownership does not show an individual, ie a corporation, partnership, etc„ documentation must be provided showing
theindividual signing this application has signing rights for the entity.
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PARCEL ID: 09-32-301-001 & 09-32-301-014
SWC OF BALDWIN ROAD & JUDAH ROAD

CHARTER TOWNSHIP OF ORION
OAKLAND COUNTY, MICHIGAN 48359

PLANS PREPARED BY:

AERIAL MAP
SCALE: 1" = 300'±

SOURCE: GOOGLE EARTH PRO 

PROJECT
SITE

PLAN REFERENCE MATERIALS:
1. THIS PLAN SET REFERENCES THE FOLLOWING DOCUMENTS

INCLUDING, BUT NOT LIMITED TO:
· TOPOGRAPHIC ALTA/NSPS LAND TITLE SURVEY

PREPARED BY PEA GROUP DATED 03/11/2022
· ALTA SURVEY PREPARED BY AEW DATED JUNE 2022
· GEOTECHNICAL REPORT PREPARED BY McDOWELL &

ASSOCIATES DATED 01/10/2022
· TREE SURVEY FOR BALDWIN VILLAGE COMMERCIAL

PREPARED BY BARR ENGINEERING CO., DATED 12/05/2022
· AERIAL MAP OBTAINED FROM GOOGLE EARTH
· BALDWIN VILLAGE RESIDENTIAL PLANS PREPARED BY

ANDERSON, ECKSTEIN AND WESTRICK, INC., DATED
12/09/2022

· LOCATION MAP USGS ONLINE MAPS
2. ALL REFERENCE MATERIAL LISTED ABOVE SHALL BE

CONSIDERED A PART OF THIS PLAN SET AND ALL INFORMATION
CONTAINED WITHIN THESE MATERIALS SHALL BE UTILIZED IN
CONJUNCTION WITH THIS PLAN SET. THE CONTRACTOR IS
RESPONSIBLE TO OBTAIN A COPY OF EACH REFERENCE AND
REVIEW IT THOROUGHLY PRIOR TO THE START OF
CONSTRUCTION.

AS SHOWN

COVER SHEET

C-1

MORGAN ROAD 

R

Know what's below
Call before you dig.

LOCATION MAP
SCALE: 1" = 2,000'±

SOURCE: USGS TOPO MAP

ZONING MAP
SCALE: 1" = 300'±

SOURCE: ORION TOWNSHIP ZONING MAP 

SITE DEVELOPMENT PLANS
FOR

BALDWIN VILLAGE
PROPOSED COMMERCIAL

DEVELOPMENT - THE PLAZA

APPLICANT
ORION TOWNSHIP RETAIL MANAGEMENT LLC

30200 TELEGRAPH ROAD, SUITE 205
BINGHAM FARMS, MICHIGAN 48025

248-646-9999

BIZ
ZONE

SHEET INDEX
DRAWING TITLE SHEET #
COVER SHEET C-1
SITE PLAN (OVERALL) C-2
SITE PLAN (SOUTH RESTAURANT W/ DRIVE THRU) C-3
SITE PLAN (RESTAURANT W/ DRIVE THRU) C-4
SITE PLAN (COMMERCIAL BUILDINGS) C-5
SITE PLAN (NEIGHBORHOOD GROCERY STORE) C-6

GRADING PLAN C-7
STORMWATER MANAGEMENT PLAN (SOUTH) C-8
STORMWATER MANAGEMENT PLAN (NORTH) C-9
UTILITY PLAN (WATER) C-10
UTILITY PLAN (SANITARY SEWER) C-11

LIGHTING PLAN C-11
LANDSCAPING PLAN (OVERALL) C-12
LANDSCAPING PLAN (SOUTH RESTAURANT W/ DRIVE THRU) C-13
LANDSCAPING PLAN (RESTAURANT W/ DRIVE THRU) C-14
LANDSCAPING PLAN (COMMERCIAL BUILDINGS) C-15
LANDSCAPING PLAN (NEIGHBORHOOD GROCERY STORE) C-16

LANDSCAPING DETAILS C-17

LIGHTING PLAN C-18

DETAILS C-19

SITE

Detroit, MI · New York, NY · Princeton, NJ
Tampa, FL · Boston, MA · Rutherford, NJ

www.stonefieldeng.com

607 Shelby Suite 200, Detroit, MI 48226

Phone 248.247.1115

B
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JUDAH ROAD 
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B
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R-1
ZONE

PUD

GB
ZONE

R-1
ZONE

R-1
ZONE

SF
ZONE

BIZ
ZONE

ADDITIONAL SHEETS
DRAWING TITLE SHEET #
TOPOGRAPHIC SURVEY (PEA) 1 OF 1

ALTA SURVEY (AEW) 1 OF 1

TREE REMOVAL EXHIBIT EX-1

TREE SURVEY EX-2

PRE- VS POST- STORMWATER EXHIBIT EX-3

GINGELLVILLE VILLAGE
CENTER OVERLAY

JUDAH ROAD 

RB
ZONE

OP
ZONE

R-1
ZONE

BIZ
ZONE

PROJECT
SITE
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GENERAL NOTES

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

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

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

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

5. THE CONTRACTOR IS RESPONSIBLE TO DETERMINE THE MEANS AND METHODS OF CONSTRUCTION.
6. THE CONTRACTOR SHALL NOT PERFORM ANY WORK OR CAUSE DISTURBANCE ON A PRIVATE PROPERTY NOT CONTROLLED BY THE PERSON OR ENTITY

WHO HAS AUTHORIZED THE WORK WITHOUT PRIOR WRITTEN CONSENT FROM THE OWNER OF THE PRIVATE PROPERTY.
7. THE CONTRACTOR IS RESPONSIBLE TO RESTORE ANY DAMAGED OR UNDERMINED STRUCTURE OR SITE FEATURE THAT IS IDENTIFIED TO REMAIN ON THE

PLAN SET. ALL REPAIRS SHALL USE NEW MATERIALS TO RESTORE THE FEATURE TO ITS EXISTING CONDITION AT THE CONTRACTORS EXPENSE.
8. CONTRACTOR IS RESPONSIBLE TO PROVIDE THE APPROPRIATE SHOP DRAWINGS, PRODUCT DATA, AND OTHER REQUIRED SUBMITTALS FOR REVIEW.

STONEFIELD ENGINEERING & DESIGN, LLC. WILL REVIEW THE SUBMITTALS IN ACCORDANCE WITH THE DESIGN INTENT AS REFLECTED WITHIN THE PLAN
SET.

9. THE CONTRACTOR IS RESPONSIBLE FOR TRAFFIC CONTROL IN ACCORDANCE WITH MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES, LATEST EDITION.
10. THE CONTRACTOR IS REQUIRED TO PERFORM ALL WORK IN THE PUBLIC RIGHT-OF-WAY IN ACCORDANCE WITH THE APPROPRIATE GOVERNING

AUTHORITY AND SHALL BE RESPONSIBLE FOR THE PROCUREMENT OF STREET OPENING PERMITS.
11. THE CONTRACTOR IS REQUIRED TO RETAIN AN OSHA CERTIFIED SAFETY INSPECTOR TO BE PRESENT ON SITE AT ALL TIMES DURING CONSTRUCTION &

DEMOLITION ACTIVITIES.
12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC. BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES NOT RELIEVE

THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.
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GRAPHIC SCALE IN FEET

0' 120'60'60'

1" = 60'

SITE PLAN
(OVERALL)

C-2

1" = 60'

SYMBOL DESCRIPTION

PROPOSED BUILDING

PROPOSED CONCRETE

SETBACK LINE

PROPERTY LINE

PUD REQUIREMENTS
PID: 09-32-301-014

PLANNED UNIT DEVELOPMENT REQUIREMENTS

ZONING REQUIREMENT REQUIRED PROPOSED

LOT AREA 10 AC 11.87 AC (517,037 SF)

OPEN SPACE 10% (51,704 SF) 28.4% (146,666 SF)

ACCESS DRIVE SEPARATION FROM
EXISTING STREET / INTERSECTION

200 FT PROVIDED

PERIMETER SETBACK / BERMING
ADJACENT TO RESIDENTIAL ZONING

100 FT 12.5 FT (SOUTHERN LOT)
(W)

(W) WAIVER

OFF-STREET PARKING REQUIREMENTS *
CODE SECTION REQUIRED PROPOSED

§ 34.03.E RESTAURANT = 50 SPACES 525 SPACES

RESTAURANT = 35 SPACES

RESTAURANT = 150 SPACES

GROCERY STORE = 221 SPACES

TOTAL = 50 + 35 + 150 + 221 = 456 SPACES

* PARKING REQUIREMENTS BASED ON BROWN ROAD INNOVATION ZONE REQUIREMENTS
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GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

SITE PLAN
(SOUTH RESTAURANT W/

DRIVE-THRU)

C-3

1" = 30'

SIGNAGE REQUIREMENTS
CODE SECTION REQUIRED PROPOSED

SIGN ORDINANCE
§ 153-20 (*)

NUMBER OF SIGNS:
ONE PER ZONING LOT,
ONE PER MULTI-TENANT SIGN,
OR ONE SHOPPING CENTER SIGN

1 SIGN

SIGN AREA:
OVERALL HEIGHT 6 FT TO 8 FT
40 SF PER SIDE (MAX. 80 SF TOTAL)

80 SF

SETBACK:
30 FT FROM RIGHT-OF-WAY

30.0 FT

(*) THE SIGN AREA MAY BE INCREASED BY ONE (1) SQUARE FOOT PER SIDE FOR EACH
TWO (2) FEET BY WHICH THE SIGN IS SET BACK BEYOND THE MINIMUM REQUIRED
SETBACK, PROVIDED THAT THE RESULTING SIGN AREA IS NOT MORE THAN THREE
(3) TIMES THE SIGN AREA PERMITTED IN THE DISTRICT AND IS NOT GREATER
THAN ONE HUNDRED AND FIFTY (150) SQUARE FEET.

ADDITIONAL GROUND SIGNS MAY BE PERMITTED FOR EACH ZONING LOT IF THE
FOLLOWING CONDITIONS APPLY:
   A. TWO (2) GROUND SIGNS MAY BE PERMITTED ON A CORNER LOT THAT HAS
AT LEAST TWO HUNDRED      (200) FEET OF FRONTAGE ON EACH OF TWO (2)
THOROUGHFARES OR COLLECTOR STREETS, PROVIDED THAT ONLY ONE (1) SIGN
IS ORIENTED TOWARD EACH THOROUGHFARE OR STREET

THE FOLLOWING ADDITIONAL GROUND SIGNS MAY BE PERMITTED:
   A. DRIVE-IN OR DRIVE-THROUGH RESTAURANTS MAY BE PERMITTED TWO
GROUND SIGNS IN ADDITION TO THE GROUND SIGNS PERMITTED, PROVIDED
THAT THE SIGNS ARE LOCATED WITHIN TWENTY (20) FEET FROM THE FIRST
DRIVE-THROUGH WINDOW

LAND USE AND ZONING
PID: 09-32-301-014

BROWN ROAD INNOVATION ZONE

PROPOSED USE

RESTAURANT (WITH DRIVE-THRU) ANCILLARY - SPECIAL LAND USE

OUTDOOR PATIO ANCILLARY - PERMITTED USE

OUTDOOR CAFE ANCILLARY - SPECIAL LAND USE

ZONING REQUIREMENT REQUIRED PROPOSED

MINIMUM OVERALL AREA 10 AC(1) ±11.87 AC

MINIMUM LOT AREA 20,000 SF 105,668 SF (2.43 AC)

MINIMUM LOT WIDTH 90 FT 221.00 FT

MAXIMUM SITE COVERAGE 40% 4.7% (4,978 SF)

MAXIMUM BUILDING HEIGHT TBD TBD

MINIMUM FRONT YARD SETBACK 40 FT 35.7 FT (W)

MINIMUM SIDE YARD SETBACK 20 FT N/A

MINIMUM REAR YARD SETBACK 30 FT 258.5 FT

MINIMUM REAR YARD (RESIDENTIAL) 50 FT 111.7 FT

MINIMUM DRIVE-THRU ORDER STATION-RESIDENTIAL SETBACK 100 FT 32.3 FT (W)

MINIMUM DRIVE-THRU PARKING-RESIDENTIAL SETBACK 50 FT 12.5 FT (W)

MINIMUM PROPERTY LINE PARKING SETBACK(2) (NORTH) 20 FT 0.0 FT (W)

MINIMUM PROPERTY LINE PARKING SETBACK (RESIDENTIAL)(2) 30 FT 12.5 FT (W)

MINIMUM R.O.W. GREENBELT 20 FT 20.1 FT

MINIMUM OPEN SPACE 10% (10,567 SF) 36.9% (39,058 SF)

(W)

(1)

(2)

WAIVER

§ 34.01.C. - ANCILLARY COMMERCIAL USES OR STAND-ALONE COMMERCIAL USES MAY BE PERMITTED
WITHIN USE GROUP TYPES A, B AND C IF DEVELOPED IN CONJUNCTION WITH LARGER-SCALE PLANNED
DEVELOPMENT PROJECTS HAVING MULTIPLE TENANTS WITH A TOTAL LAND AREA OF AT LEAST TEN (10)
ACRES.

§ 34.03.E.3. -  THE REQUIRED SETBACK FOR PARKING MAY BE REDUCED IN WIDTH OR WAIVED BY THE
PLANNING COMMISSION, SUBJECT TO LANDSCAPING OR SCREENING REQUIREMENTS.

GENERAL NOTES

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

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

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

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

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

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

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

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

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

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

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

12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.

SYMBOL DESCRIPTION

PROPOSED CURB

PROPOSED BUILDING

PROPOSED CONCRETE

SETBACK LINE

PROPOSED BUILDING DOORS

PROPERTY LINE

OFF-STREET PARKING REQUIREMENTS
CODE SECTION REQUIRED PROPOSED

§ 34.03.E RESTAURANT 91 SPACES

1 SPACE PER 100 SF GFA

(4,978 SF)(1/100 SF) = 50 SPACES

§ 27.04.A.3 90° PARKING: 9 FT X 19 FT

9 FT X 19 FT W/ 22 FT AISLE W/ 22 FT AISLES

60° PARKING: 9 FT X 19 FT

9 FT X 19 FT W/ 15 FT AISLE W/ 18 FT AISLES

§ 27.04.B.2 OFF STREET LOADING: PROVIDED

1 SPACE, 10 FT X 50 FT OFF HOURS

§ 27.05.6 INTERIOR LOT LANDSCAPING: PROVIDED

20 SF OF LANDSCAPING PER SPACE
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GRAPHIC SCALE IN FEET
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SITE PLAN
(RESTAURANT W/ DRIVE THRU)

C-4

1" = 30'

GENERAL NOTES

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

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

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

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

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

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

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

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

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

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

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

12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.

SYMBOL DESCRIPTION

PROPOSED CURB

PROPOSED BUILDING

PROPOSED CONCRETE

SETBACK LINE

PROPOSED BUILDING DOORS

PROPERTY LINE

SIGNAGE REQUIREMENTS
CODE SECTION REQUIRED PROPOSED

SIGN ORDINANCE
§ 153-20 (*)

NUMBER OF SIGNS:
ONE PER ZONING LOT,
ONE PER MULTI-TENANT SIGN,
OR ONE SHOPPING CENTER SIGN

1 SIGN

SIGN AREA:
OVERALL HEIGHT 6 FT TO 8 FT
40 SF PER SIDE (MAX. 80 SF TOTAL)

80 SF

SETBACK:
30 FT FROM RIGHT-OF-WAY

30.0 FT

(*) THE SIGN AREA MAY BE INCREASED BY ONE (1) SQUARE FOOT PER SIDE
FOR EACH TWO (2) FEET BY WHICH THE SIGN IS SET BACK BEYOND THE
MINIMUM REQUIRED SETBACK, PROVIDED THAT THE RESULTING SIGN
AREA IS NOT MORE THAN THREE (3) TIMES THE SIGN AREA PERMITTED IN
THE DISTRICT AND IS NOT GREATER THAN ONE HUNDRED AND FIFTY
(150) SQUARE FEET.

ADDITIONAL GROUND SIGNS MAY BE PERMITTED FOR EACH ZONING
LOT IF THE FOLLOWING CONDITIONS APPLY:
   A. TWO (2) GROUND SIGNS MAY BE PERMITTED ON A CORNER LOT
THAT HAS AT LEAST TWO HUNDRED      (200) FEET OF FRONTAGE ON
EACH OF TWO (2) THOROUGHFARES OR COLLECTOR STREETS,
PROVIDED THAT ONLY ONE (1) SIGN IS ORIENTED TOWARD EACH
THOROUGHFARE OR STREET

THE FOLLOWING ADDITIONAL GROUND SIGNS MAY BE PERMITTED:
   A. DRIVE-IN OR DRIVE-THROUGH RESTAURANTS MAY BE PERMITTED
TWO GROUND SIGNS IN ADDITION TO THE GROUND SIGNS PERMITTED,
PROVIDED THAT THE SIGNS ARE LOCATED WITHIN TWENTY (20) FEET
FROM THE FIRST DRIVE-THROUGH WINDOW

LAND USE AND ZONING
PID: 09-32-301-014

BROWN ROAD INNOVATION ZONE

PROPOSED USE

RESTAURANT (WITH DRIVE-THRU) ANCILLARY - SPECIAL LAND USE

OUTDOOR PATIO ANCILLARY - PERMITTED USE

OUTDOOR CAFE ANCILLARY - SPECIAL LAND USE

ZONING REQUIREMENT REQUIRED PROPOSED

MINIMUM OVERALL AREA 10 AC(1) ±11.87 AC

MINIMUM LOT AREA 20,000 SF 81,208 SF (1.86 AC)

MINIMUM LOT WIDTH 90 FT 198.9 FT

MAXIMUM SITE COVERAGE 40% 4.3% (3,503 SF)

MAXIMUM BUILDING HEIGHT TBD TBD

MINIMUM FRONT YARD SETBACK 40 FT 96.0 FT

MINIMUM SIDE YARD SETBACK 20 FT 36.1 FT

MINIMUM REAR YARD SETBACK 30 FT 244.0 FT

MINIMUM REAR YARD (RESIDENTIAL) 50 FT 244.0 FT

MINIMUM DRIVE-THRU ORDER STATION-RESIDENTIAL SETBACK 100 FT 163.6 FT

MINIMUM DRIVE-THRU PARKING-RESIDENTIAL SETBACK 50 FT 30.0 FT (W)

MINIMUM PROPERTY LINE PARKING SETBACK(2) (NORTH) 20 FT 0.0 FT (W)

MINIMUM PROPERTY LINE PARKING SETBACK (RESIDENTIAL)(2) 30 FT 30.0 FT

MINIMUM R.O.W. GREENBELT 20 FT 27.3 FT

MINIMUM OPEN SPACE 10% (8,121 SF) 51.4 % (41,086 SF)

(W)

(1)

(2)

WAIVER

§ 34.01.C. - ANCILLARY COMMERCIAL USES OR STAND-ALONE
COMMERCIAL USES MAY BE PERMITTED WITHIN USE GROUP TYPES A, B
AND C IF DEVELOPED IN CONJUNCTION WITH LARGER-SCALE PLANNED
DEVELOPMENT PROJECTS HAVING MULTIPLE TENANTS WITH A TOTAL
LAND AREA OF AT LEAST TEN (10) ACRES.

§ 34.03.E.3. -  THE REQUIRED SETBACK FOR PARKING MAY BE REDUCED IN
WIDTH OR WAIVED BY THE PLANNING COMMISSION, SUBJECT TO
LANDSCAPING OR SCREENING REQUIREMENTS.

OFF-STREET PARKING REQUIREMENTS
CODE SECTION REQUIRED PROPOSED

§ 34.03.E RESTAURANT 83 SPACES

1 SPACE PER 100 SF GFA

(3,503 SF)(1/100 SF) = 35 SPACES

§ 27.04.A.3 90° PARKING: 9 FT X 19 FT

9 FT X 19 FT W/ 22 FT AISLE W/ 22 FT AISLES

§ 27.04.B.2 OFF STREET LOADING: PROVIDED

1 SPACE, 10 FT X 50 FT OFF HOURS

§ 27.05.6 INTERIOR LOT LANDSCAPING: PROVIDED

20 SF OF LANDSCAPING PER SPACE
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GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

SITE PLAN
(COMMERCIAL BUILDINGS)

C-5

1" = 30'

GENERAL NOTES

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

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

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

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

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

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

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

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

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

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

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

12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.

SYMBOL DESCRIPTION

PROPOSED CURB

PROPOSED FLUSH CURB

PROPOSED BUILDING

PROPOSED CONCRETE

SETBACK LINE

PROPOSED BUILDING DOORS

PROPOSED SIGNS / BOLLARDS

PROPERTY LINE

LAND USE AND ZONING
PID: 09-32-301-014

GINGELLVILLE OVERLAY DISTRICT & GENERAL BUSINESS ZONE (GB)

PROPOSED USE(1)

RESTAURANT (NO DRIVE-THRU) PERMITTED USE

RESTAURANT (W/ DRIVE-THRU) SPECIAL LAND USE

OUTDOOR PATIO PERMITTED USE

OUTDOOR CAFE SPECIAL LAND USE

GROCERY STORE PERMITTED USE

MEDICAL OFFICE PERMITTED USE

RETAIL STORE PERMITTED USE

ZONING REQUIREMENT REQUIRED (GB) PROPOSED

MINIMUM LOT AREA 12,000 SF (0.28 AC) 125,245 SF (2.86 AC)

MINIMUM LOT WIDTH 165 FT 309.6 FT

MAXIMUM TENANT FLOOR AREA 13,000 SF PROVIDED

MAXIMUM STRUCTURE LOT COVERAGE 30% (37,574 SF) 12.0% (15,040 SF)

MAXIMUM BUILDING HEIGHT 25 FT < 25 FT

MINIMUM FRONT YARD SETBACK 30 FT 44.4 FT

MINIMUM SIDE YARD SETBACK 20 FT 28.0 FT

MINIMUM REAR YARD SETBACK 30 FT 277.9 FT

DRIVE-THRU SPEAKER SETBACK FROM
RESIDENTIAL ZONE

100 FT 277.9 FT

DRIVE-THRU PARKING SETBACK 50 FT 31.7 FT (W)

PERIMETER GREENBELT 20 FT 20.0 FT

RESIDENTIAL PERIMETER GREENBELT 30 FT 31.7 FT

MINIMUM CLEAR SPACE AROUND
STRUCTURES

20 FT 0 FT (W)

MINIMUM OPEN SPACE 10% (12,525 SF) 21.2% (26,611 SF)

(W)

(1)

WAIVER

PARKING HAS BEEN BASED ON ALL RESTAURANT USE FOR CONSERVATIVE
BREAKDOWN.

PARCEL WITHIN BROWN ROAD INNOVATION ZONE & SUBURBAN
FARMS / GINGELLVILLE OVERLAY DISTRICTS.

OFF-STREET PARKING REQUIREMENTS
CODE SECTION REQUIRED PROPOSED

§ 14.03 RESTAURANT:(1) 154 SPACES

1 SPACE PER 100 SF GFA

(15,040 SF)(1/100 SF) = 150 SPACES

§ 27.04.A.3 90° PARKING: 9 FT X 19 FT

9 FT X 19 FT W/ 22 FT AISLE W/ 22-30 FT AISLES

§ 27.04.B.2 OFF STREET LOADING: PROVIDED

1 SPACE, 10 FT X 50 FT OFF HOURS

§ 27.05.6 INTERIOR LOT LANDSCAPING: PROVIDED

20 SF OF LANDSCAPING PER SPACE

(1) PARKING HAS BEEN BASED ON ALL RESTAURANT USE FOR CONSERVATIVE
BREAKDOWN.

SIGNAGE REQUIREMENTS
CODE SECTION REQUIRED PROPOSED

SIGN ORDINANCE
§ 153-20 (*)

NUMBER OF SIGNS:
ONE PER ZONING LOT,
ONE PER MULTI-TENANT SIGN,
OR ONE SHOPPING CENTER SIGN

1 SIGN

SIGN AREA:
OVERALL HEIGHT 6 FT TO 8 FT
40 SF PER SIDE (MAX. 80 SF TOTAL)

80 SF

SETBACK:
30 FT FROM RIGHT-OF-WAY

30.0 FT

(*) THE SIGN AREA MAY BE INCREASED BY ONE (1) SQUARE FOOT PER SIDE FOR
EACH TWO (2) FEET BY WHICH THE SIGN IS SET BACK BEYOND THE MINIMUM
REQUIRED SETBACK, PROVIDED THAT THE RESULTING SIGN AREA IS NOT MORE
THAN THREE (3) TIMES THE SIGN AREA PERMITTED IN THE DISTRICT AND IS NOT
GREATER THAN ONE HUNDRED AND FIFTY (150) SQUARE FEET.

ADDITIONAL GROUND SIGNS MAY BE PERMITTED FOR EACH ZONING LOT IF THE
FOLLOWING CONDITIONS APPLY:
   A. TWO (2) GROUND SIGNS MAY BE PERMITTED ON A CORNER LOT THAT HAS
AT LEAST TWO HUNDRED      (200) FEET OF FRONTAGE ON EACH OF TWO (2)
THOROUGHFARES OR COLLECTOR STREETS, PROVIDED THAT ONLY ONE (1)
SIGN IS ORIENTED TOWARD EACH THOROUGHFARE OR STREET

THE FOLLOWING ADDITIONAL GROUND SIGNS MAY BE PERMITTED:
   A. DRIVE-IN OR DRIVE-THROUGH RESTAURANTS MAY BE PERMITTED TWO
GROUND SIGNS IN ADDITION TO THE GROUND SIGNS PERMITTED, PROVIDED
THAT THE SIGNS ARE LOCATED WITHIN TWENTY (20) FEET FROM THE FIRST
DRIVE-THROUGH WINDOW
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GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

SITE PLAN
(NEIGHBORHOOD
GROCERY STORE)

C-6

1" = 30'

GENERAL NOTES

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

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

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

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

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

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

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

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

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

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

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

12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.

SYMBOL DESCRIPTION

PROPOSED CURB

PROPOSED FLUSH CURB

PROPOSED BUILDING

PROPOSED CONCRETE

PROPOSED RETAINING WALL

SETBACK LINE

PROPOSED BUILDING DOORS

PROPOSED SIGNS / BOLLARDS

PROPERTY LINE

OFF-STREET PARKING REQUIREMENTS
CODE SECTION REQUIRED PROPOSED

§ 34.03.E GROCERY STORE: 197 SPACES (W)

1 SPACE PER 200 SF GFA

(44,234 SF)(1/200 SF) = 221 SPACES

§ 27.04.A.3 90° PARKING: 9 FT X 19 FT

9 FT X 19 FT W/ 22 FT AISLE W/ 22-30 FT AISLES

§ 27.04.B.2 OFF STREET LOADING: PROVIDED

1 SPACE, 10 FT X 50 FT

§ 27.05.6 INTERIOR LOT LANDSCAPING: PROVIDED

20 SF OF LANDSCAPING PER SPACE

(W) WAIVER

SIGNAGE REQUIREMENTS
CODE SECTION REQUIRED PROPOSED

SIGN ORDINANCE
§ 153-20 (*)

NUMBER OF SIGNS:
ONE PER ZONING LOT,
ONE PER MULTI-TENANT SIGN,
OR ONE SHOPPING CENTER SIGN

1 SIGN

SIGN AREA:
OVERALL HEIGHT 6 FT TO 8 FT
40 SF PER SIDE (MAX. 80 SF TOTAL)

80 SF

SETBACK:
30 FT FROM RIGHT-OF-WAY

30.0 FT

(*) THE SIGN AREA MAY BE INCREASED BY ONE (1) SQUARE FOOT PER SIDE FOR EACH
TWO (2) FEET BY WHICH THE SIGN IS SET BACK BEYOND THE MINIMUM REQUIRED
SETBACK, PROVIDED THAT THE RESULTING SIGN AREA IS NOT MORE THAN THREE
(3) TIMES THE SIGN AREA PERMITTED IN THE DISTRICT AND IS NOT GREATER
THAN ONE HUNDRED AND FIFTY (150) SQUARE FEET.

ADDITIONAL GROUND SIGNS MAY BE PERMITTED FOR EACH ZONING LOT IF THE
FOLLOWING CONDITIONS APPLY:
   A. TWO (2) GROUND SIGNS MAY BE PERMITTED ON A CORNER LOT THAT HAS
AT LEAST TWO HUNDRED      (200) FEET OF FRONTAGE ON EACH OF TWO (2)
THOROUGHFARES OR COLLECTOR STREETS, PROVIDED THAT ONLY ONE (1) SIGN
IS ORIENTED TOWARD EACH THOROUGHFARE OR STREET

THE FOLLOWING ADDITIONAL GROUND SIGNS MAY BE PERMITTED:
   A. DRIVE-IN OR DRIVE-THROUGH RESTAURANTS MAY BE PERMITTED TWO
GROUND SIGNS IN ADDITION TO THE GROUND SIGNS PERMITTED, PROVIDED
THAT THE SIGNS ARE LOCATED WITHIN TWENTY (20) FEET FROM THE FIRST
DRIVE-THROUGH WINDOW

LAND USE AND ZONING
PID: 09-32-301-014

GINGELLVILLE OVERLAY DISTRICT & RESTRICTED BUSINESS ZONE (RB)

PROPOSED USE

GROCERY STORE PERMITTED USE

ZONING REQUIREMENT REQUIRED (RB) PROPOSED

MINIMUM LOT AREA 9,000 SF (0.21 AC) 204,915 SF (4.70 AC)

MINIMUM LOT WIDTH N/A 529.1 FT

MAXIMUM TENANT FLOOR AREA 13,000 SF 44,234 SF (W)

MAXIMUM STRUCTURE LOT COVERAGE 30% (61,475 SF) 21.6% (44,234 SF)

MAXIMUM BUILDING HEIGHT 25 FT < 25 FT

MINIMUM FRONT YARD SETBACK 20 FT 42.7 FT

MINIMUM SIDE YARD SETBACK 15 FT 12.2 FT (W)

MINIMUM REAR YARD SETBACK 20 FT 154.0 FT

MINIMUM RESIDENTIAL GREENBELT 30 FT 30.0 FT

MINIMUM FRONT / REAR GREENBELT 20 FT 20.0 FT

MINIMUM SIDE YARD GREENBELT 15 FT 12.2 FT (W)

MINIMUM CLEAR SPACE AROUND
STRUCTURES

15 FT 5 FT (W)

MINIMUM OPEN SPACE 10% (12,525 SF) 21.2% (39,905 SF)

(W) WAIVER
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GRADING NOTES

1. ALL SOIL AND MATERIAL REMOVED FROM THE SITE SHALL BE DISPOSED OF IN ACCORDANCE WITH LOCAL, STATE, AND FEDERAL
REQUIREMENTS.  ANY GROUNDWATER DE-WATERING PRACTICES SHALL BE PERFORMED UNDER THE SUPERVISION OF A QUALIFIED
PROFESSIONAL.  THE CONTRACTOR IS REQUIRED TO OBTAIN ALL NECESSARY PERMITS FOR THE DISCHARGE OF DE-WATERED
GROUNDWATER.  ALL SOIL IMPORTED TO THE SITE SHALL BE CERTIFIED CLEAN FILL. CONTRACTOR SHALL MAINTAIN RECORDS OF ALL FILL
MATERIALS BROUGHT TO THE SITE.

2. THE CONTRACTOR IS REQUIRED TO PROVIDE TEMPORARY AND/OR PERMANENT SHORING WHERE REQUIRED DURING EXCAVATION
ACTIVITIES, INCLUDING BUT NOT LIMITED TO UTILITY TRENCHES, TO ENSURE THE STRUCTURAL INTEGRITY OF NEARBY STRUCTURES AND
STABILITY OF THE SURROUNDING SOILS.

3. PROPOSED TOP OF CURB ELEVATIONS ARE GENERALLY 4 INCHES TO 7 INCHES ABOVE EXISTING GRADES UNLESS OTHERWISE NOTED. THE
CONTRACTOR WILL SUPPLY ALL STAKEOUT CURB GRADE SHEETS TO STONEFIELD ENGINEERING & DESIGN, LLC. FOR REVIEW AND APPROVAL
PRIOR TO POURING CURBS.

4. THE CONTRACTOR IS RESPONSIBLE TO SET ALL PROPOSED UTILITY COVERS AND RESET ALL EXISTING UTILITY COVERS WITHIN THE PROJECT
LIMITS TO PROPOSED GRADE IN ACCORDANCE WITH ANY APPLICABLE MUNICIPAL, COUNTY, STATE AND/OR UTILITY AUTHORITY
REGULATIONS.

5. MINIMUM SLOPE REQUIREMENTS TO PREVENT PONDING SHALL BE AS FOLLOWS:
· CURB GUTTER: 0.50%
· CONCRETE SURFACES: 1.00%
· ASPHALT SURFACES: 1.00%

6. A MINIMUM SLOPE OF 1.00% SHALL BE PROVIDED AWAY FROM ALL BUILDINGS. THE CONTRACTOR SHALL ENSURE POSITIVE DRAINAGE FROM
THE BUILDING IS ACHIEVED AND SHALL NOTIFY STONEFIELD ENGINEERING & DESIGN, LLC. IF THIS CONDITION CANNOT BE MET.

7. FOR PROJECTS WHERE BASEMENTS ARE PROPOSED, THE DEVELOPER IS RESPONSIBLE TO DETERMINE THE DEPTH TO GROUNDWATER AT THE
LOCATION OF THE PROPOSED STRUCTURE. IF GROUNDWATER IS ENCOUNTERED WITHIN THE BASEMENT AREA, SPECIAL CONSTRUCTION
METHODS SHALL BE UTILIZED AND REVIEWED/APPROVED BY THE CONSTRUCTION CODE OFFICIAL. IF SUMP PUMPS ARE UTILIZED, ALL
DISCHARGES SHALL BE CONNECTED DIRECTLY TO THE PUBLIC STORM SEWER SYSTEM WITH APPROVAL FROM THE GOVERNING STORM
SEWER SYSTEM AUTHORITY.

ADA NOTES

1. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 2.00% SLOPE IN ANY DIRECTION WITHIN THE ADA PARKING SPACES AND ACCESS AISLES.
2. THE CONTRACTOR SHALL PROVIDE COMPLIANT SIGNAGE AT ALL ADA PARKING AREAS IN ACCORDANCE WITH STATE GUIDELINES.
3. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 5.00% RUNNING SLOPE AND A MAXIMUM OF 2.00% CROSS SLOPE ALONG WALKWAYS

WITHIN THE ACCESSIBLE PATH OF TRAVEL (SEE THE SITE PLAN FOR THE LOCATION OF THE ACCESSIBLE PATH).  THE CONTRACTOR IS
RESPONSIBLE TO ENSURE THE ACCESSIBLE PATH OF TRAVEL IS 36 INCHES WIDE OR GREATER UNLESS INDICATED OTHERWISE WITHIN THE
PLAN SET.

4. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 2.00% SLOPE IN ANY DIRECTION AT ALL LANDINGS.  LANDINGS INCLUDE, BUT ARE NOT
LIMITED TO, THE TOP AND BOTTOM OF AN ACCESSIBLE RAMP, AT ACCESSIBLE BUILDING ENTRANCES, AT AN AREA IN FRONT OF A WALK-UP
ATM, AND AT TURNING SPACES ALONG THE ACCESSIBLE PATH OF TRAVEL.  THE LANDING AREA SHALL HAVE A MINIMUM CLEAR AREA OF 60
INCHES BY 60 INCHES UNLESS INDICATED OTHERWISE WITHIN THE PLAN SET.

5. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 8.33% RUNNING SLOPE AND A MAXIMUM 2.00% CROSS SLOPE ON ANY CURB RAMPS ALONG
THE ACCESSIBLE PATH OF TRAVEL.  WHERE PROVIDED, CURB RAMP FLARES SHALL NOT HAVE A SLOPE GREATER THAN 10.00% IF A LANDING
AREA IS PROVIDED AT THE TOP OF THE RAMP. FOR ALTERATIONS, A CURB RAMP FLARES SHALL NOT HAVE A SLOPE GREATER THAN 8.33% IF A
LANDING AREA IS NOT PROVIDED AT THE TOP OF THE RAMP.  CURBS RAMPS SHALL NOT RISE MORE THAN 6 INCHES IN ELEVATION WITHOUT
A HANDRAIL.  THE CLEAR WIDTH OF A CURB RAMP SHALL BE NO LESS THAN 36 INCHES WIDE.

6. ACCESSIBLE RAMPS WITH A RISE GREATER THAN 6 INCHES SHALL CONTAIN COMPLIANT HANDRAILS ON BOTH SIDES OF THE RAMP AND
SHALL NOT RISE MORE THAN 30” IN ELEVATION WITHOUT A LANDING AREA IN BETWEEN RAMP RUNS.  LANDING AREAS SHALL ALSO BE
PROVIDED AT THE TOP AND BOTTOM OF THE RAMP.

7. A SLIP RESISTANT SURFACE SHALL BE CONSTRUCTED ALONG THE ACCESSIBLE PATH AND WITHIN ADA PARKING AREAS.
8. THE CONTRACTOR SHALL ENSURE A MAXIMUM OF ¼ INCHES VERTICAL CHANGE IN LEVEL ALONG THE ACCESSIBLE PATH.  WHERE A CHANGE

IN LEVEL BETWEEN ¼ INCHES AND ½ INCHES EXISTS, CONTRACTOR SHALL ENSURE THAT THE TOP ¼ INCH CHANGE IN LEVEL IS BEVELED
WITH A SLOPE NOT STEEPER THAN 1 UNIT VERTICAL AND 2 UNITS HORIZONTAL (2:1 SLOPE).

9. THE CONTRACTOR SHALL ENSURE THAT ANY OPENINGS (GAPS OR HORIZONTAL SEPARATION) ALONG THE ACCESSIBLE PATH SHALL NOT
ALLOW PASSAGE OF A SPHERE GREATER THAN ½ INCH.

V
:\D

ET
\2

02
1\

D
ET

-2
10

39
5-

A
LR

IG
-W

 S
O

U
T

H
 B

A
LD

W
IN

 R
O

A
D

 &
 JU

D
A

H
 R

O
A

D
, O

R
IO

N
 T

O
W

N
SH

IP
, M

I\C
A

D
D

\P
LO

T
\S

D
P-

07
-G

R
A

D
.D

W
G

IS
SU

E
D

A
T

E
D

E
SC

R
IP

T
IO

N

NOT APPROVED FOR CONSTRUCTION

SI
T

E
 D

E
V

E
LO

P
M

E
N

T
 P

LA
N

S

BY

TITLE:

SCALE: PROJECT ID:

DRAWING:

O
A

K
LA

N
D

 C
O

U
N

T
Y

, M
IC

H
IG

A
N

 4
83

59

BA
LD

W
IN

 V
IL

LA
GE

DET-210395

1
06

/2
9/

20
22

FO
R

 C
O

N
C

E
P

T
U

A
L 

P
LA

N
 P

U
D

 R
E

V
IE

W
 

M
P

H

C
H

A
R

T
E

R
 T

O
W

N
SH

IP
 O

F 
O

R
IO

N
SW

C
 O

F 
B

A
LD

W
IN

 R
O

A
D

 &
 JU

D
A

H
 R

O
A

D
P

ID
: 0

9-
32

-3
01

-0
01

 &
 0

9-
32

-3
01

-0
14

D
et

ro
it,

 M
I  

·
N

ew
 Y

or
k,

 N
Y

 ·
Pr

in
ce

to
n,

 N
J

T
am

pa
, F

L 
·

Bo
st

on
, M

A
·

R
ut

he
rf

or
d,

 N
J

w
w

w
.s

to
ne

fie
ld

en
g.

co
m

60
7 

Sh
el

by
 S

ui
te

 2
00

, D
et

ro
it,

 M
I 4

82
26

Ph
on

e 
24

8.
24

7.
11

15

P
R

O
P

O
SE

D
 C

O
M

M
E

R
C

IA
L

D
E

V
E

LO
P

M
E

N
T

 - 
T

H
E

 P
LA

Z
A

J. REID COOKSEY, P.E.

LICENSED PROFESSIONAL ENGINEER

2
07

/2
5/

20
22

FO
R

 C
O

N
C

E
P

T
U

A
L 

P
LA

N
 P

U
D

 R
E

V
IE

W
 

M
P

H

3
09

/0
1/

20
22

FO
R

 P
U

D
 R

E
V

IE
W

 
M

P
H

4
11

/2
2/

20
22

FO
R

 C
LI

E
N

T
 R

E
V

IE
W

M
P

H

5
12

/1
6/

20
22

FI
N

A
L 

P
U

D
 P

LA
N

M
P

H

GRAPHIC SCALE IN FEET

0' 120'60'60'

1" = 60'

GRADING PLAN

C-7

1" = 60'

PROPERTY LINE

SYMBOL DESCRIPTION

PROPOSED GRADING CONTOUR

PROPOSED GRADE SPOT SHOT

PROPOSED TOP OF CURB /
BOTTOM OF CURB SPOT SHOT

PROPOSED FLUSH CURB SPOT SHOT

TC 100.50
BC 100.00

G 100.00

FC 100.00

PROPOSED TOP OF WALL /
BOTTOM OF WALL SPOT SHOT

TW 102.00
BW 100.00

100

PROPOSED STORMWATER STRUCTURES

PROPOSED STORMWATER PIPING

MH
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MH

MH

MH

PROPOSED ADS MC-7200 CHAMBERS
UNDERGROUND DETENTION

REQUIRED DET.: ±20,739 CF
PROVIDED DET.: ±21,690 CF

BASE STONE INV. EL: 1046.24

PROPOSED UNDERGROUND
INFILTRATION BED UNDER

DETENTION BASIN (4.9 FT DEEP)
REQUIRED VPC.: ±10,022 CF
PROVIDED VPC.: ±10,022 CF

PROPOSED WATER QUALITY UNIT (WQ-1)
REQUIRED TREATMENT FLOW RATE: 4.86 CFS
AQUA-SWIRL (AS-5) TREATMENT FLOW RATE: 5.3 CFS
INV: 1047.26

PROP. CONNECTION TO
EXISTING PIPE

INVERT: 1044.79

PROPOSED CONNECTION
TO DETENTION BASIN

INVERT OUT: 1045.51

PROPOSED 24"
CONNECTION

INV: 1047.18

PROPOSED 16 LF 24"
HDPE AT 0.50% SLOPE

PROPOSED 145 LF 15"
HDPE AT 0.50% SLOPE

PROPOSED 102 LF 15"
HDPE AT 0.50% SLOPE

PROPOSED 29 LF 18"
HDPE AT 0.50% SLOPE

PROPOSED 164 LF 12"
HDPE AT 0.50% SLOPE

PROPOSED 172 LF 12"
HDPE AT 0.50% SLOPE

PROPOSED 141 LF 12"
HDPE AT 0.50% SLOPEPROPOSED 101 LF 12"

HDPE AT 0.50% SLOPE

PROPOSED 45 LF 8" HDPE ROOF
LEADER AT 1.00% SLOPE

PROPOSED 86 LF 8"
HDPE ROOF LEADER

PROPOSED 43 LF 12"
HDPE AT 0.50% SLOPE

NO. D-100
RIM: 1055.00
12" INVERT (SW): 1047.51
15" INVERT (N): 1047.51
18" INVERT (E): 1047.41

PROPOSED STORMWATER
CATCH BASINNO. D-101

TC: 1056.30
RIM: 1055.80
12" INVERT (E): 1048.43
12" INVERT (NE): 1048.33

PROPOSED STORMWATER
CATCH BASIN

NO. D-102
TC: 1056.30
RIM: 1055.80
8" INVERT (NW): 1050.00
12" INVERT (W): 1049.29

PROPOSED STORMWATER
CATCH BASIN

NO. D-200
RIM: 1055.00
15" INVERT (S): 1048.24

PROPOSED STORMWATER
CATCH BASIN

NO. D-300
RIM: 1055.85
12" INVERT (N): 1047.87
15" INVERT (W): 1047.77

PROPOSED STORMWATER
CATCH BASIN NO. D-301

RIM: 1055.50
12" INVERT (S): 1048.58

PROPOSED STORMWATER
CATCH BASIN

NO. OS-1
RIM: 1056.45
WEIR: 1053.52
2.5" ORIFICE: 1050.26
18" INVERT: 1047.15
1.25" ORIFICE: 1046.24
6" UNDERDRAIN: 1046.24

PROPOSED OUTLET
STRUCTURE

NO. MH-1
RIM: 1054.00
12" INVERT (NW): 1045.00
12" INVERT (SE): 1045.00

PROPOSED OUTLET
STRUCTURE

D-102 DRAINAGE AREA HSG

4,978 SF = ROOF/ BUILDING AREA (C=0.90) A

4,524 SF = PAVEMENT AREAS (C=0.95) A

5,317 SF = PERVIOUS AREAS (C=0.15) A

14,819 SF =
TOTAL AREA

0.34 AC=

0.65 WEIGHTED "C"

D-100 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

16,243 SF = PAVEMENT AREAS (C=0.95) A

5,058 SF = PERVIOUS AREAS (C=0.15) A

21,301 SF =
TOTAL AREA

0.49 AC=

0.76 WEIGHTED "C"

D-200 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

30,559 SF = PAVEMENT AREAS (C=0.95) A

17,119 SF = PERVIOUS AREAS (C=0.15) A

47,677 SF =
TOTAL AREA

1.09 AC=

0.66 WEIGHTED "C"

D-300 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

12,220 SF = PAVEMENT AREAS (C=0.95) A

6,798 SF = PERVIOUS AREAS (C=0.15) A

19,018 SF =
TOTAL AREA

0.44 AC=

0.66 WEIGHTED "C"

D-301 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

16,838 SF = PAVEMENT AREAS (C=0.95) A

12,388 SF = PERVIOUS AREAS (C=0.15) A

29,226 SF =
TOTAL AREA

0.67 AC=

0.61 WEIGHTED "C"

D-101 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

4,470 SF = PAVEMENT AREAS (C=0.95) A

5,816 SF = PERVIOUS AREAS (C=0.15) A

10,286 SF =
TOTAL AREA

0.24 AC=

0.50 WEIGHTED "C"

SOUTHERN DETENTION BASIN
DRAINAGE AREA

HSG

4,978 SF = ROOF/ BUILDING AREA (C=0.90) A

84,807 SF = PAVEMENT AREAS (C=0.95) A

52,542 SF = PERVIOUS AREAS (C=0.15) A

142,327 SF =
TOTAL AREA

3.27 AC=

0.65 WEIGHTED "C"
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PROPOSED UNDERGROUND
INFILTRATION BED W/ 6" PERFORATED

FINGER DRAINS (7.3 FT DEEP)
REQUIRED VCP: ±30,039 CF
PROVIDED VCP.: ±30,490 CF

PROPOSED 82 LF 30" HDPE
DISCHARGE PIPE @ 2.00% SLOPE

PROPOSED WATER QUALITY UNIT
REQUIRED TREATMENT FLOW RATE: 14.57 CFS

AQUA-SWIRL (AS-9) TREATMENT FLOW RATE: 15.8 CFS
INVERT: 1040.42

PROPOSED 142 LF 12"
HDPE AT 1.00% SLOPE

PROPOSED 74 LF 12"
HDPE AT 1.00% SLOPE

PROPOSED 82 LF 15"
HDPE AT 1.00% SLOPE

PROPOSED 94 LF 15"
HDPE AT 1.00% SLOPE

PROPOSED 149 LF 15"
HDPE AT 1.00% SLOPE PROPOSED 194 LF 30"

HDPE AT 0.50% SLOPE

PROPOSED 46 LF 24"
HDPE AT 0.50% SLOPE

PROPOSED 118 LF 24"
HDPE AT 0.50% SLOPE

PROPOSED 119 LF 15"
HDPE AT 0.50% SLOPE

PROPOSED 95 LF 12"
HDPE AT 0.50% SLOPE

PROPOSED 72 LF 12"
HDPE AT 0.50% SLOPE

PROPOSED 140 LF 12"
HDPE AT 0.50% SLOPE

PROPOSED 25 LF TRENCH DRAIN
 RIM: 1046.00

INVERT: 1044.50

PROPOSED 50 LF 12"
HDPE AT 0.50% SLOPE

PROPOSED 21 LF 30"
HDPE AT 0.50% SLOPE

PROPOSED CONNECTION TO
CATCHBASIN
RIM: 1041.74
INVERT: 1035.95

PROPOSED 109 LF 10"
HDPE ROOF LEADER
AT 1.00% SLOPE

PROPOSED 31 LF 8" HDPE
ROOF LEADER AT 1.00% SLOPE

PROPOSED 86 LF 8"
HDPE ROOF LEADER

AT 1.00% SLOPE

PROPOSED 127 LF 8" HDPE
ROOF LEADER AT 1.00% SLOPE

PROPOSED 5 LF 30"
HDPE AT 0.00%

SLOPE

PROPOSED 149 LF 18"
HDPE AT 1.00% SLOPE

NO. D-403
RIM: 1045.50
18" INVERT (S): 1041.50
24" INVERT (E): 1041.50
30" INVERT (N): 1041.50

PROPOSED STORMWATER
CATCH BASIN

NO. D-402
RIM: 1045.00
30" INVERT (S): 1040.53
30" INVERT (E): 1040.53

PROPOSED STORMWATER
CATCH BASIN

NO. D-401
RIM: 1048.45
12" INVERT (E): 1042.22
30" INVERT (W): 1040.42
30" INVERT (N): 1040.42

PROPOSED STORMWATER
MANHOLE

NO. D-412
RIM: 1049.35
12" INVERT (N): 1042.47
12" INVERT (W): 1042.47

PROPOSED STORMWATER
MANHOLE

NO. D-413
RIM: 1048.75
12" INVERT (NE): 1043.17
12" INVERT (S): 1043.17

PROPOSED STORMWATER
MANHOLE

NO. D-414
RIM: 1046.75
12" INVERT (SE): 1043.53
12" INVERT (SW): 1043.53

PROPOSED STORMWATER
MANHOLE

NO. D-415
RIM: 1050.00
12" INVERT (S): 1044.50
12" INVERT (NW): 1044.00

PROPOSED STORMWATER
MANHOLE

NO. D-406
RIM: 1056.00
15" INVERT (E): 1048.44
15" INVERT (N): 1048.44

PROPOSED STORMWATER
CATCH BASIN

NO. D-405
RIM: 1053.50
15" INVERT (S): 1047.50
15" INVERT (N): 1044.48

PROPOSED STORMWATER
CATCH BASIN

NO. D-404
RIM: 1049.50
15" INVERT (S): 1042.99
18" INVERT (N): 1042.99

PROPOSED STORMWATER
CATCH BASIN

NO. D-407
RIM: 1055.45
12" INVERT (E): 1049.26
15" INVERT (W): 1049.26

PROPOSED STORMWATER
CATCH BASIN

NO. D-408
RIM: 1055.25
8" INVERT (SE): 1051.00
12" INVERT (E): 1050.00
12" INVERT (W): 1050.00

PROPOSED STORMWATER
CATCH BASIN

NO. D-409
RIM: 1054.50
8" INVERT (N): 1051.52
12" INVERT (W): 1051.42

PROPOSED STORMWATER
CATCH BASIN

NO. D-424
RIM: 1046.50
24" INVERT (E): 1041.73
24" INVERT (W): 1041.73

PROPOSED STORMWATER
CATCH BASIN

NO. D-426
RIM: 1048.50
8" INVERT (S): 1043.25
15" INVERT (W): 1042.92

PROPOSED STORMWATER
CATCH BASIN

NO. D-400
RIM: 1046.00
30" INVERT (S): 1039.74
30" INVERT (NE): 1037.59

PROPOSED STORMWATER
MANHOLE

NO. D-425
RIM: 1048.50
10" INVERT (N): 1043.00
24" INVERT (W): 1042.32
15" INVERT (E): 1042.32

PROPOSED STORMWATER
CATCH BASIN

D-406 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

4,206 SF = PAVEMENT AREAS (C=0.95) A

5,146 SF = PERVIOUS AREAS (C=0.15) A

9,352 SF =
TOTAL AREA

0.21 AC=

0.51 WEIGHTED "C"

D-407 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

7,419 SF = PAVEMENT AREAS (C=0.95) A

2,421 SF = PERVIOUS AREAS (C=0.15) A

9,840 SF =
TOTAL AREA

0.23 AC=

0.75 WEIGHTED "C"

D-408 DRAINAGE AREA HSG

3,503 SF = ROOF/ BUILDING AREA (C=0.90) A

6,583 SF = PAVEMENT AREAS (C=0.95) A

5,585 SF = PERVIOUS AREAS (C=0.15) A

15,672 SF =
TOTAL AREA

0.36 AC=

0.65 WEIGHTED "C"

D-409 DRAINAGE AREA HSG

7,520 SF = ROOF/ BUILDING AREA (C=0.90) A

16,352 SF = PAVEMENT AREAS (C=0.95) A

10,248 SF = PERVIOUS AREAS (C=0.15) A

34,120 SF =
TOTAL AREA

0.78 AC=

0.70 WEIGHTED "C"

D-405 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

15,432 SF = PAVEMENT AREAS (C=0.95) A

5,537 SF = PERVIOUS AREAS (C=0.15) A

20,969 SF =
TOTAL AREA

0.48 AC=

0.74 WEIGHTED "C"

D-404 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

25,054 SF = PAVEMENT AREAS (C=0.95) A

7,021 SF = PERVIOUS AREAS (C=0.15) A

32,074 SF =
TOTAL AREA

0.74 AC=

0.77 WEIGHTED "C"

D-403 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

14,175 SF = PAVEMENT AREAS (C=0.95) A

5,145 SF = PERVIOUS AREAS (C=0.15) A

19,320 SF =
TOTAL AREA

0.44 AC=

0.74 WEIGHTED "C"

D-424 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

26,548 SF = PAVEMENT AREAS (C=0.95) A

1,461 SF = PERVIOUS AREAS (C=0.15) A

28,009 SF =
TOTAL AREA

0.64 AC=

0.91 WEIGHTED "C"

D-425 DRAINAGE AREA HSG

44,234 SF = ROOF/ BUILDING AREA (C=0.90) A

28,428 SF = PAVEMENT AREAS (C=0.95) A

2,896 SF = PERVIOUS AREAS (C=0.15) A

75,558 SF =
TOTAL AREA

1.73 AC=

0.89 WEIGHTED "C"

D-426 DRAINAGE AREA HSG

7,520 SF = ROOF/ BUILDING AREA (C=0.90) A

22,553 SF = PAVEMENT AREAS (C=0.95) A

10,203 SF = PERVIOUS AREAS (C=0.15) A

40,275 SF =
TOTAL AREA

0.92 AC=

0.74 WEIGHTED "C"

D-415 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

3,690 SF = PAVEMENT AREAS (C=0.95) A

0 SF = PERVIOUS AREAS (C=0.15) A

3,690 SF =
TOTAL AREA

0.08 AC=

0.95 WEIGHTED "C"

D-402 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

38,814 SF = PAVEMENT AREAS (C=0.95) A

17,793 SF = PERVIOUS AREAS (C=0.15) A

56,607 SF =
TOTAL AREA

1.30 AC=

0.70 WEIGHTED "C"

D-414 DRAINAGE AREA HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

7,616 SF = PAVEMENT AREAS (C=0.95) A

1,573 SF = PERVIOUS AREAS (C=0.15) A

9,189 SF =
TOTAL AREA

0.21 AC=

0.81 WEIGHTED "C"

NORTHERN DETENTION BASIN
DRAINAGE AREA

HSG

62,777 SF = ROOF/ BUILDING AREA (C=0.90) A

217,816 SF = PAVEMENT AREAS (C=0.95) A

94,118 SF = PERVIOUS AREAS (C=0.15) A

374,711 SF =
TOTAL AREA

8.60 AC=

0.74 WEIGHTED "C"
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G
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C
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T
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G

850 LF 6"-8" DUCTILE
IRON WATER PIPE

233 LF 6"-8" DUCTILE IRON
WATER PIPE TO RESIDENTIAL

DEVELOPMENT

PROPOSED CONNECTION TO
RESIDENTIAL WATER MAIN. GATE

VALVE & WELL (TYP.)

PROPOSED WATER MAIN
EASEMENT (TYP.)

PROPOSED
WATER MAIN

EASEMENT (TYP.) PROPOSED
TRANSFORMER
(TYP.)

PROPOSED 61 LF ELECTRIC /
COMMUNICATION CONDUIT.

COORDINATION WITH UTILITY
PROVIDER PRIOR TO

CONSTRUCTION REQUIRED (TYP.)

PROPOSED
TRANSFORMER
(TYP.)

PROPOSED 61 LF ELECTRIC /
COMMUNICATION CONDUIT.
COORDINATION WITH UTILITY
PROVIDER PRIOR TO
CONSTRUCTION REQUIRED (TYP.)

PROPOSED TAPPING SLEEVE AND
VALVE CONNECTION TO
EXISTING WATER MAIN (TYP.)

PROPOSED UTILITY
CROSSING. MAINTAIN MIN.
18" VERTICAL CLEARANCE.

PROPOSED UTILITY
CROSSING. MAINTAIN MIN.
18" VERTICAL CLEARANCE.

PROPOSED UTILITY
CROSSING. MAINTAIN MIN.
18" VERTICAL CLEARANCE.

PROPOSED HYDRANT
ASSEMBLY (TYP.)

PROPOSED FIRE
DEPARTMENT

CONNECTION (TYP.)

PROPOSED UTILITY
CROSSING. MAINTAIN MIN.
18" VERTICAL CLEARANCE.

PROPOSED UTILITY
CROSSING. MAINTAIN MIN.
18" VERTICAL CLEARANCE.

PROPOSED UTILITY CROSSING.
MAINTAIN MIN. 18" VERTICAL

CLEARANCE. COORDINATE
WITH UTILITY PROVIDER PRIOR

TO CONSTRUCTION

PROPOSED UTILITY CROSSING. MAINTAIN
MIN. 18" VERTICAL CLEARANCE.

COORDINATE WITH UTILITY PROVIDER
PRIOR TO CONSTRUCTION

PROPOSED
TRANSFORMER

(TYP.)

PROPOSED 186 LF ELECTRIC /
COMMUNICATION CONDUIT.

COORDINATION WITH UTILITY
PROVIDER PRIOR TO

CONSTRUCTION REQUIRED (TYP.)

PROPOSED 178 LF GAS LINE. COORDINATION
WITH UTILITY PROVIDER PRIOR TO
CONSTRUCTION REQUIRED (TYP.)

PROPOSED 255 LF ELECTRIC /
COMMUNICATION CONDUIT.

COORDINATION WITH UTILITY
PROVIDER PRIOR TO

CONSTRUCTION REQUIRED (TYP.)

PROPOSED
TRANSFORMER
(TYP.)

PROPOSED 49 LF GAS LINE.
COORDINATION WITH
UTILITY PROVIDER PRIOR TO
CONSTRUCTION REQUIRED
(TYP.)

PROPOSED 44 LF GAS LINE.
COORDINATION WITH
UTILITY PROVIDER PRIOR TO
CONSTRUCTION REQUIRED
(TYP.)

PROPOSED 47 LF GAS LINE.
COORDINATION WITH
UTILITY PROVIDER PRIOR TO
CONSTRUCTION REQUIRED
(TYP.)

PROPOSED 64 LF ELECTRIC /
COMMUNICATION CONDUIT.
COORDINATION WITH UTILITY
PROVIDER PRIOR TO
CONSTRUCTION REQUIRED (TYP.)

PROPOSED UTILITY
CROSSING. MAINTAIN MIN.
18" VERTICAL CLEARANCE.

PROPOSED TAPPING SLEEVE AND
VALVE CONNECTION TO
EXISTING WATER MAIN (TYP.)

PROPOSED UTILITY POLE
RELOCATION

UTILITY POLE TO
BE RELOCATED
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GRAPHIC SCALE IN FEET
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1" = 60'

UTILITY PLAN
(WATER)

C-10

1" = 60'

SYMBOL DESCRIPTION

SAN

E/T/C

W

G

S

PROPOSED SANITARY LATERAL

PROPOSED ELECTRICAL/DATA CONDUITS

PROPERTY LINE

PROPOSED DOMESTIC WATER SERVICE

PROPOSED GAS LINE

PROPOSED SANITARY MANHOLE /
CLEANOUT

PROPOSED FIRE HYDRANT

PROPOSED FIRE DIRECT CONNECTION
(FDC)

T PROPOSED TRANSFORMER ON
CONCRETE PAD WITH BOLLARDS

PROPOSED UTILITY EASEMENT
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NO.SMH-1
RIM:
6" INVERT (S): 1048.25
6" INVERT (SW): 1048.25
6" INVERT (NW): 1048.25
8" INVERT (E): 1048.25

PROPOSED SANITARY
MANHOLE

NO.SMH-5
RIM:
6" INVERT (NE): 1053.20
6" INVERT (S): 1053.20

PROPOSED MONITORING
MANHOLE

NO.SMH-2
RIM:
6" INVERT (NW): 1048.39
6" INVERT (W): 1048.39
6" INVERT (SE): 1048.39

PROPOSED MONITORING
MANHOLE

NO.SMH-3
RIM:
6" INVERT (S): 1050.18
6" INVERT (NE): 1050.18

PROPOSED MONITORING
MANHOLE

NO.SMH-4
RIM:
6" INVERT (S): 1049.66
6" INVERT (N): 1049.66

PROPOSED SANITARY
MANHOLE

NO.SMH-6
RIM:
6" INVERT (W): 1049.61
6" INVERT (W): 1049.57
6" INVERT (N): 1049.47

PROPOSED MONITORING
MANHOLE

NO.SMH-7
RIM:
6" INVERT (W): 1044.67
6" INVERT (NW): 1044.66
6" INVERT (W): 1044.56

PROPOSED MONITORING
MANHOLE

NO.SMH-8
RIM:
6" INVERT (S): 1046.60
6" INVERT (W): 1044.46
8" INVERT (E): 1044.36

PROPOSED SANITARY
MANHOLE

NEED TO INSULATE
SANITARY

PROPOSED 287 LF 6" SCH.
40 PVC @ 1.00% SLOPE

PROPOSED SANITARY SEWER CONNECTION TO
EXISTING 12" SEWER ACROSS SOUTH BALDWIN ROAD.

COORDINATION WITH TOWNSHIP DPW REQUIRED.
PROPOSED 48 LF 8" PVC TRUSS @ 1.00% SLOPE
CONNECTION TO EXISTING 8" SANITARY SEWER
STUB. CONTRACTOR TO CONFIRM FEASIBILITY
PRIOR TO CONSTRUCTION.

PROPOSED 14 LF 6" SCH. 40
PVC @ 1.00% SLOPE

PROPOSED 10 LF 6"
SCH. 40 PVC @
1.00% SLOPE

PROPOSED 15 LF 6"
SCH. 40 PVC @ 1.00%
SLOPE INV: 1048.74

PROPOSED 1500 GAL.
GREASE TRAP
INV (IN): 1048.59
INV (OUT): 1048.49

PROPOSED 35 LF 6"
SCH. 40 PVC @ 1.00%
SLOPE INV: 1048.74

PROPOSED 90 LF 6" SCH.
40 PVC @ 1.00% SLOPE

PROPOSED
SANITARY

CLEANOUT
INV: 1049.28

PROPOSED 75 LF 6" SCH.
40 PVC @ 1.00% SLOPE

PROPOSED 1500 GAL.
GREASE TRAP

INV (IN): 1050.83
INV (OUT): 1050.73

PROPOSED 55 LF 6" SCH.
40 PVC @ 1.00% SLOPE

PROPOSED 15 LF 6"
SCH. 40 PVC @ 1.00%

SLOPE INV: 1050.98

PROPOSED 15 LF 6"
SCH. 40 PVC @ 1.00%

SLOPE INV: 1050.88

PROPOSED 71 LF
6" SCH. 40 PVC @

1.00% SLOPEPROPOSED SANITARY
CLEANOUT
INV: 1048.96

PROPOSED UTILITY CROSSING. MAINTAIN
MIN. 18" VERTICAL CLEARANCE.

PROPOSED 70 LF 6" SCH.
40 PVC @ 1.00% SLOPE

PROPOSED SANITARY
SEWER EASEMENT (TYP.)

PROPOSED 100 LF 6" SCH.
40 PVC @ 1.00% SLOPE

PROPOSED
SANITARY

CLEANOUT
INV: 1050.66

PROPOSED 100 LF 6" SCH.
40 PVC @ 1.00% SLOPE

PROPOSED
SANITARY
CLEANOUT
INV: 1051.66

PROPOSED 100 LF
6" SCH. 40 PVC @

1.00% SLOPE

PROPOSED
SANITARY
CLEANOUT
INV: 1052.66

PROPOSED 54 LF 6" SCH.
40 PVC @ 1.00% SLOPE

PROPOSED 1500 GAL.
GREASE TRAP

INV (IN): 1053.40
INV (OUT): 1053.30

PROPOSED 10 LF 6" SCH.
40 PVC @ 1.00% SLOPE

PROPOSED 48 LF 6"
SCH. 40 PVC @ 1.00%

SLOPE INV: 1053.88

PROPOSED 48 LF 6"
SCH. 40 PVC @ 1.00%

SLOPE INV: 1053.78

PROPOSED UTILITY
CROSSING. MAINTAIN MIN.
18" VERTICAL CLEARANCE.

PROPOSED 39 LF
6" SCH. 40 PVC
@ 1.00% SLOPE

INV: 1050.00

PROPOSED 15 LF
6" SCH. 40 PVC
@ 1.00% SLOPE

INV: 1050.00

PROPOSED 1500 GAL.
GREASE TRAP

INV (IN): 1049.85
INV (OUT): 1049.70

PROPOSED 13 LF
6" SCH. 40 PVC
@ 1.00% SLOPE

PROPOSED UTILITY
CROSSING. MAINTAIN MIN.
18" VERTICAL CLEARANCE.

PROPOSED 9 LF 6" SCH. 40
PVC @ 1.00% SLOPE
INV: 1045.00

PROPOSED 33 LF 6" SCH. 40
PVC @ 1.00% SLOPE
INV: 1045.00

PROPOSED 1500 GAL.
GREASE TRAP
INV (IN): 1044.91
INV (OUT): 1044.81

PROPOSED 15 LF 6" SCH.
40 PVC @ 1.00% SLOPE

PROPOSED 10 LF 6" SCH.
40 PVC @ 1.00% SLOPE

PROPOSED 20 FT
SANITARY SEWER
EASEMENT (TYP.)

PROPOSED SANITARY
CLEANOUT
INV: 1048.53

PROPOSED 28 LF 6" SCH.
40 PVC @ 1.00% SLOPE
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GRAPHIC SCALE IN FEET

0' 120'60'60'

1" = 60'

UTILITY PLAN
(SANITARY SEWER)

C-11

1" = 60'

SYMBOL DESCRIPTION

SAN

E/T/C

W

G

S

PROPOSED SANITARY LATERAL

PROPOSED ELECTRICAL/DATA CONDUITS

PROPERTY LINE

PROPOSED DOMESTIC WATER SERVICE

PROPOSED GAS LINE

PROPOSED SANITARY MANHOLE /
CLEANOUT

PROPOSED FIRE HYDRANT

PROPOSED FIRE DIRECT CONNECTION
(FDC)

T PROPOSED TRANSFORMER ON
CONCRETE PAD WITH BOLLARDS

PROPOSED UTILITY EASEMENT
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LANDSCAPING NOTES

1. THE CONTRACTOR SHALL RESTORE ALL DISTURBED GRASS AND
LANDSCAPED AREAS TO MATCH EXISTING CONDITIONS UNLESS
INDICATED OTHERWISE WITHIN THE PLAN SET.

2. THE CONTRACTOR SHALL RESTORE ALL DISTURBED LAWN AREAS
WITH A MINIMUM 4 INCH LAYER OF TOPSOIL AND SEED.

3. THE CONTRACTOR SHALL RESTORE MULCH AREAS WITH A MINIMUM
3 INCH LAYER OF MULCH .

4. THE MAXIMUM SLOPE ALLOWABLE IN LANDSCAPE RESTORATION
AREAS SHALL BE 3 FEET HORIZONTAL TO 1 FOOT VERTICAL (3:1
SLOPE) UNLESS INDICATED OTHERWISE WITHIN THE PLAN SET.

5. THE CONTRACTOR IS REQUIRED TO LOCATE ALL SPRINKLER HEADS
IN AREA OF LANDSCAPING DISTURBANCE PRIOR TO
CONSTRUCTION. THE CONTRACTOR SHALL RELOCATE SPRINKLER
HEADS AND LINES IN ACCORDANCE WITH OWNER'S DIRECTION
WITHIN AREAS OF DISTURBANCE.

6. THE CONTRACTOR SHALL ENSURE THAT ALL DISTURBED
LANDSCAPED AREAS ARE GRADED TO MEET FLUSH AT THE
ELEVATION OF WALKWAYS AND TOP OF CURB ELEVATIONS EXCEPT
UNLESS INDICATED OTHERWISE WITHIN THE PLAN SET. NO ABRUPT
CHANGES IN GRADE ARE PERMITTED IN DISTURBED LANDSCAPING
AREAS.

IRRIGATION NOTE:

IRRIGATION CONTRACTOR TO PROVIDE A DESIGN FOR AN IRRIGATION
SYSTEM SEPARATING PLANTING BEDS FROM LAWN AREA. PRIOR TO
CONSTRUCTION, DESIGN IS TO BE SUBMITTED TO THE PROJECT
LANDSCAPE DESIGNER FOR REVIEW AND APPROVAL. WHERE POSSIBLE,
DRIP IRRIGATION AND OTHER WATER CONSERVATION TECHNIQUES
SUCH AS RAIN SENSORS SHALL BE IMPLEMENTED. CONTRACTOR TO
VERIFY MAXIMUM ON SITE DYNAMIC WATER PRESSURE AVAILABLE
MEASURED IN PSI. PRESSURE REDUCING DEVICES OR BOOSTER PUMPS
SHALL BE PROVIDED TO MEET SYSTEM PRESSURE REQUIREMENTS. DESIGN
TO SHOW ALL VALVES, PIPING, HEADS, BACKFLOW PREVENTION, METERS,
CONTROLLERS, AND SLEEVES WITHIN HARDSCAPE AREAS.
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Know what's below
Call before you dig.

LANDSCAPING AND BUFFER REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

PARKING LOT SCREENING

§ 27.04.A.3.e. ALL OFF-STREET PARKING AREAS SHALL BE
SCREENED FROM VIEW OF ANY ADJOINING
RESIDENTIAL PROPERTY

PROVIDED

SCREENING SHALL CONSIST OF EARTH BERMS,
PERMANENT WALLS, OR EVERGREEN LANDSCAPING

PROVIDED

LANDSCAPING REQUIREMENTS

§ 27.05.A.3.a.i. ALL PORTIONS OF LANDSCAPED AREAS SHALL BE
PLANTED WITH GRASS, GROUNDCOVER,
SHRUBBERY, OR OTHER PLANT MATERIAL

COMPLIES

§ 27.05.A.3.a.ii. A MIXTURE OF EVERGREEN AND DECIDUOUS TREES
SHALL BE PLANTED THROUGHOUT THE
LANDSCAPED AREAS

COMPLIES

1 TREE FOR EVERY 3,000 SF OF LANDSCAPED AREA

(38,017 SF) * (1 TREE / 3,000 SF) = 13 TREES 13 TREES PROPOSED

PARKING LOT LANDSCAPING

§ 27.05.A.4. A GREENBELT SEPARATION AREA IS REQUIRED
BETWEEN THE RIGHT OF WAY PROPERTY LINE AND
THE NEAREST PORTION OF ANY OFF-STREET
PARKING AREA FOR PARCELS FRONTING ROADS

COMPLIES

MINIMUM 20 FT WIDE 29.72 FT PROVIDED

§ 27.05.A.4.a. 1 TREE FOR EVERY 30 LF OF FRONTAGE

MORGAN ROAD: 221 FT

(221 FT) * (1 TREE / 30 FT FRONTAGE) = 8 TREES 8 EXISTING TREES TO
REMAIN

SOUTH BALDWIN ROAD: 336 FT

(336 FT) * (1 TREE / 30 FT FRONTAGE) = 12 TREES 12 TREES PROPOSED

§ 27.05.A.4.b. A HEDGE, WALL, DECORATIVE METAL FENCE, BERM,
OR OTHER LANDSCAPE ELEMENTS WITH A MINIMUM
HEIGHT OF 30 INCHES SHALL BE REQUIRED TO
REDUCE THE VISUAL EFFECT OF PARKED CARS

DECORATIVE FENCE
PROVIDED

1 SHRUB FOR EVERY 10 LF OF WALL OR FENCE
SHALL BE PLANTED ON THE STREET SIDE OF THE
WALL
(165 FT) * (1 SHRUB / 10 LF OF WALL) = 17 SHRUBS 17 SHRUBS PROPOSED

§ 27.05.A.4.c. THE REMAINDER OF THE REQUIRED LANDSCAPE
AREA SHALL BE PLANTED WITH GRASS,
GROUNDCOVER, OR OTHER LANDSCAPE MATERIAL

COMPLIES

§ 27.05.A.4.e. AREAS ADJACENT TO REQUIRED LANDSCAPED
AREAS AND GREENBELTS SHALL BE PLANTED WITH
GRASS OR OTHER SUITABLE GROUNDCOVER

COMPLIES

RESIDENTIAL SCREENING

§ 27.04.A.5. WHERE NON-RESIDENTIAL USES ABUT RESIDENTIAL
USES A GREENBELT BUFFER, BERM, OR OBSCURING
WALL MAY BE REQUIRED TO PROVIDE SCREENING

N/A

§ 27.04.A.5.a.ii. GREENBELT BUFFER SHALL BE PLANTED WITH GRASS
OR GROUNDCOVER

§ 27.04.A.5.a.iii. 1 TREE FOR EVERY 30 LF OF GREENBELT N/A

(385 FT) * (1 TREE / 30 FT) = 13 TREES N/A

INTERIOR PARKING LOT LANDSCAPING

§ 27.05.A.6.a. OFF-STREET PARKING AREAS WITH MORE THAN 20
PARKING SPACES SHALL PROVIDE MINIMUM 20 SF OF
INTERIOR LANDSCAPING PER PARKING SPACE
(91 SPACES) * (20 SF) = 1,820 SF 4,160 SF PROVIDED

MINIMUM 33% OF THE TREES REQUIRED FOR
SCREENING SHALL BE PLACED ON THE INTERIOR OF
THE PARKING AREA
(9 TREES) * (0.33) = 3 TREES 3 TREES PROPOSED

THE REMAINING TREES MAY BE PLACED ON THE
PERIMETER WITHIN 10 FT OF THE PARKING AREA

COMPLIES

§ 27.05.A.6.b. 1 TREE FOR EVERY 200 SF OF INTERIOR PARKING
LOT LANDSCAPING REQUIRED

(1,820 SF) * (1 TREE / 200 SF) = 9 TREES 9 TREES PROPOSED

MINIMUM 50% OF EACH INTERIOR LANDSCAPED
AREA SHALL BE COVERED BY SOD, SHRUBS,
GROUNDCOVER, OR TREES

COMPLIES

§ 27.05.A.6.c. MINIMUM 10 FT WIDE IN ANY SINGLE DIMENSION 4.00 FT (W)

MINIMUM 200 SF IN ANY SINGLE LANDSCAPE AREA 141 SF (W)

N/A
(W)

NOT APPLICABLE
WAIVER

LANDSCAPING NOTES

1. THE CONTRACTOR SHALL RESTORE ALL DISTURBED GRASS AND
LANDSCAPED AREAS TO MATCH EXISTING CONDITIONS UNLESS
INDICATED OTHERWISE WITHIN THE PLAN SET.

2. THE CONTRACTOR SHALL RESTORE ALL DISTURBED LAWN AREAS
WITH A MINIMUM 4 INCH LAYER OF TOPSOIL AND SEED.

3. THE CONTRACTOR SHALL RESTORE MULCH AREAS WITH A MINIMUM
3 INCH LAYER OF MULCH .

4. THE MAXIMUM SLOPE ALLOWABLE IN LANDSCAPE RESTORATION
AREAS SHALL BE 3 FEET HORIZONTAL TO 1 FOOT VERTICAL (3:1
SLOPE) UNLESS INDICATED OTHERWISE WITHIN THE PLAN SET.

5. THE CONTRACTOR IS REQUIRED TO LOCATE ALL SPRINKLER HEADS
IN AREA OF LANDSCAPING DISTURBANCE PRIOR TO
CONSTRUCTION. THE CONTRACTOR SHALL RELOCATE SPRINKLER
HEADS AND LINES IN ACCORDANCE WITH OWNER'S DIRECTION
WITHIN AREAS OF DISTURBANCE.

6. THE CONTRACTOR SHALL ENSURE THAT ALL DISTURBED
LANDSCAPED AREAS ARE GRADED TO MEET FLUSH AT THE
ELEVATION OF WALKWAYS AND TOP OF CURB ELEVATIONS EXCEPT
UNLESS INDICATED OTHERWISE WITHIN THE PLAN SET. NO ABRUPT
CHANGES IN GRADE ARE PERMITTED IN DISTURBED LANDSCAPING
AREAS.

IRRIGATION NOTE:

IRRIGATION CONTRACTOR TO PROVIDE A DESIGN FOR AN IRRIGATION
SYSTEM SEPARATING PLANTING BEDS FROM LAWN AREA. PRIOR TO
CONSTRUCTION, DESIGN IS TO BE SUBMITTED TO THE PROJECT
LANDSCAPE DESIGNER FOR REVIEW AND APPROVAL. WHERE POSSIBLE,
DRIP IRRIGATION AND OTHER WATER CONSERVATION TECHNIQUES
SUCH AS RAIN SENSORS SHALL BE IMPLEMENTED. CONTRACTOR TO
VERIFY MAXIMUM ON SITE DYNAMIC WATER PRESSURE AVAILABLE
MEASURED IN PSI. PRESSURE REDUCING DEVICES OR BOOSTER PUMPS
SHALL BE PROVIDED TO MEET SYSTEM PRESSURE REQUIREMENTS. DESIGN
TO SHOW ALL VALVES, PIPING, HEADS, BACKFLOW PREVENTION, METERS,
CONTROLLERS, AND SLEEVES WITHIN HARDSCAPE AREAS.

BROWN ROAD INNOVATION ZONE
LANDSCAPING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

STREET FRONTAGE LANDSCAPING

§ 34.03.T.1.a. WHERE TYPE USE B ABUTS A PUBLIC ROAD, A 20 FT
GREENBELT SHALL BE PROVIDED TO SCREEN
PARKING AREAS FRONTING ON PUBLIC ROADWAYS

SOUTH BALDWIN ROAD:
29.72 FT PROVIDED
MORGAN ROAD:
20.06 FT PROVIDED

1 SHADE TREE FOR EVERY 30 LF OF FRONTAGE

MORGAN ROAD: 221 FT

(221 FT) * (1 TREE / 30 FT FRONTAGE) = 8 TREES 8 EXISTING TREES TO REMAIN

SOUTH BALDWIN ROAD: 336 FT

(336 FT) * (1 TREE / 30 FT FRONTAGE) = 12 TREES 12 TREES PROPOSED

1 SHRUB FOR EVERY 10 LF OF FRONTAGE

MORGAN ROAD: 221 FT

(221 FT) * (1 SHRUB / 10 FT FRONTAGE) = 22 SHRUBS 22 SHRUBS PROPOSED

SOUTH BALDWIN ROAD: 336 FT

(336 FT) * (1 SHRUB / 10 FT FRONTAGE) = 34 SHRUBS 34 SHRUBS PROPOSED

A 24-30 INCH BERM OR A 30" KNEE HIGH WALL
SHALL BE PROVIDED

DECORATIVE KNEE WALL
AND PLANTINGS PROVIDED

§ 34.03.T.1.c. ORNAMENTAL TREES SHALL BE LOCATED ON EACH
SIDE OF THE ENTRANCE DRIVE AND SHALL NOT BE
LOCATED WITHIN THE SIGHT TRIANGLE LIMITS

COMPLIES

ALL UNDERSTORY LANDSAPING SHALL BE LOCATED
IN FRONT OF THE ORNAMENTAL TREES

COMPLIES

ALL UNDERSTORY LANDSCAPING SHALL BE
MAXIMUM 30 INCHES HIGH

COMPLIES

GENERAL LANDSCAPING

§ 34.03.U.1.a. ALL UNDEVELOPED PORTIONS OF THE SITE SHALL
BE PLANTED WITH GRASS, GROUNDCOVER,
LANDSCAPE MULCH, SHRUBBERY, LANDSCAPE
STONE, OR OTHER SUITABLE PLANT MATERIAL

COMPLIES

§ 34.03.U.1.b. WHENEVER AN EVERGREEN OR LANDSCAPE SCREEN
IS REQUIRED, SCREENING SHALL CONSIST OF
CLOSELY SPACED EVERGREEN PLANTINGS
EXTENDED TO FORM AN 80% VISUAL BARRIER IN
THE SUMMER AND A 60% VISUAL BARRIER IN THE
WINTER

COMPLIES

PLANT SCHEDULE
DECIDUOUS TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

ACE 10 ACER RUBRUM 'ARMSTRONG' ARMSTRONG RED MAPLE 2" - 2.5" CAL B&B

GLE 5 GLEDITSIA TRIACANTHOS INERMIS
'SHADEMASTER' SHADEMASTER HONEY LOCUST 2" - 2.5" CAL B&B

TIL 4 TILIA CORDATA `GREENSPIRE` GREENSPIRE LITTLELEAF
LINDEN 2" - 2.5" CAL B&B

EVERGREEN TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

OPA 12 ILEX OPACA 'JERSEY KNIGHT' JERSEY KNIGHT AMERICAN
HOLLY 5` - 6` HT B&B

INS 19 ILEX X 'NELLIE R. STEVENS' NELLIE R. STEVENS HOLLY 5` - 6` HT B&B

JUN 7 JUNIPERUS VIRGINIANA EASTERN RED CEDAR 3` - 4` HT B&B

THU 4 THUJA OCCIDENTALIS `GREEN GIANT` GREEN GIANT ARBORVITAE 3` - 4` HT B&B

FLOWERING TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

AME 2 AMELANCHIER X GRANDIFLORA 'AUTUMN
BRILLIANCE'

AUTUMN BRILLIANCE APPLE
SERVICEBERRY 1.5" - 2" CAL B&B

SHRUBS CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

HYD 14 HYDRANGEA MACROPHYLLA `ENDLESS
SUMMER` BAILMER HYDRANGEA 24" - 30" POT

EVERGREEN SHRUBS CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

CRE 52 ILEX CRENATA `COMPACTA` DWARF JAPANESE HOLLY 30" - 36" B&B

PERENNIALS AND GRASSES CODE QTY BOTANICAL NAME COMMON NAME SPACING CONTAINER

CAL 67 CALAMAGROSTIS X ACUTIFLORA 'KARL
FOERSTER'

KARL FOERSTER FEATHER REED
GRASS 24" o.c. 1 GAL. POT

CAR 74 CAREX PENSYLVANICA PENNSYLVANIA SEDGE 24" o.c. 1 GAL. POT

NEP 161 NEPETA X FAASSENII CATMINT 18" o.c. 1 GAL. POT

NOTE: IF ANY DISCREPANCIES OCCUR BETWEEN AMOUNTS SHOWN ON THE LANDSCAPE PLAN AND WITHIN THE PLANT LIST,
THE PLAN SHALL DICTATE.
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PLANT SCHEDULE
DECIDUOUS TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

OCT 7 ACER RUBRUM `OCTOBER GLORY` OCTOBER GLORY RED MAPLE 2" - 2.5" CAL B&B

ACE 6 ACER RUBRUM 'ARMSTRONG' ARMSTRONG RED MAPLE 2" - 2.5" CAL B&B

GLE 5 GLEDITSIA TRIACANTHOS INERMIS
'SHADEMASTER' SHADEMASTER HONEY LOCUST 2" - 2.5" CAL B&B

TIL 4 TILIA CORDATA `GREENSPIRE` GREENSPIRE LITTLELEAF
LINDEN 2" - 2.5" CAL B&B

EVERGREEN TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

OPA 2 ILEX OPACA 'JERSEY KNIGHT' JERSEY KNIGHT AMERICAN
HOLLY 5` - 6` HT B&B

INS 10 ILEX X 'NELLIE R. STEVENS' NELLIE R. STEVENS HOLLY 5` - 6` HT B&B

THU 6 THUJA OCCIDENTALIS `GREEN GIANT` GREEN GIANT ARBORVITAE 3` - 4` HT B&B

SMA 5 THUJA OCCIDENTALIS 'SMARAGD' EMERALD GREEN ARBORVITAE 3` - 4` HT B&B

FLOWERING TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

AME 1 AMELANCHIER X GRANDIFLORA 'AUTUMN
BRILLIANCE'

AUTUMN BRILLIANCE APPLE
SERVICEBERRY 1.5" - 2" CAL B&B

SYR 3 SYRINGA RETICULATA JAPANESE TREE LILAC 1.5" - 2" CAL B&B

SHRUBS CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

HYD 6 HYDRANGEA MACROPHYLLA `ENDLESS
SUMMER` BAILMER HYDRANGEA 24" - 30" POT

EVERGREEN SHRUBS CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

CRE 19 ILEX CRENATA `COMPACTA` DWARF JAPANESE HOLLY 30" - 36" B&B

PERENNIALS AND GRASSES CODE QTY BOTANICAL NAME COMMON NAME SPACING CONTAINER

CAL 38 CALAMAGROSTIS X ACUTIFLORA 'KARL
FOERSTER'

KARL FOERSTER FEATHER REED
GRASS 24" o.c. 1 GAL. POT

CAR 42 CAREX PENSYLVANICA PENNSYLVANIA SEDGE 24" o.c. 1 GAL. POT

NEP 58 NEPETA X FAASSENII CATMINT 18" o.c. 1 GAL. POT
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1" = 30'

LANDSCAPING PLAN
(RESTAURANT W/ DRIVE

THRU)

C-14

1" = 30

LANDSCAPING AND BUFFER REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

PARKING LOT SCREENING REQUIREMENTS

§ 27.04.A.3.e. ALL OFF-STREET PARKING AREAS SHALL BE
SCREENED FROM VIEW OF ANY ADJOINING
RESIDENTIAL PROPERTY

PROVIDED

SCREENING SHALL CONSIST OF EARTH BERMS,
PERMANENT WALLS, OR EVERGREEN LANDSCAPING

PROVIDEDTBD

LANDSCAPING REQUIREMENTS

§ 27.05.A.3.a.i. ALL PORTIONS OF LANDSCAPED AREAS SHALL BE
PLANTED WITH GRASS, GROUNDCOVER,
SHRUBBERY, OR OTHER PLANT MATERIAL

COMPLIES

§ 27.05.A.3.a.ii. A MIXTURE OF EVERGREEN AND DECIDUOUS TREES
SHALL BE PLANTED THROUGHOUT THE
LANDSCAPED AREAS

COMPLIES

1 TREE FOR EVERY 3,000 SF OF LANDSCAPED AREA

(30,178 SF) * (1 TREE / 3,000 SF) = 10 TREES 10 TREES PROPOSED

PARKING LOT LANDSCAPING

§ 27.05.A.4. A GREENBELT SEPARATION AREA IS REQUIRED
BETWEEN THE RIGHT OF WAY PROPERTY LINE AND
THE NEAREST PORTION OF ANY OFF-STREET
PARKING AREA FOR PARCELS FRONTING ROADS

COMPLIES

MINIMUM 20 FT WIDE 27.35 FT PROVIDED

§ 27.05.A.4.a. 1 TREE FOR EVERY 30 LF OF FRONTAGE

SOUTH BALDWIN ROAD: 199 FT

(199 FT) * (1 TREE / 30 FT FRONTAGE) = 7 TREES 7 TREES PROPOSED

§ 27.05.A.4.b. A HEDGE, WALL, DECORATIVE METAL FENCE, BERM,
OR OTHER LANDSCAPE ELEMENTS WITH A MINIMUM
HEIGHT OF 30 INCHES SHALL BE REQUIRED TO
REDUCE THE VISUAL EFFECT OF PARKED CARS

DECORATIVE FENCE
PROVIDED

1 SHRUB FOR EVERY 10 LF OF WALL OR FENCE
SHALL BE PLANTED ON THE STREET SIDE OF THE
WALL
(70 FT) * (1 SHRUB / 10 FT FRONTAGE) = 7 SHRUBS 7 SHRUBS PROPOSED

§ 27.05.A.4.c. THE REMAINDER OF THE REQUIRED LANDSCAPE
AREA SHALL BE PLANTED WITH GRASS,
GROUNDCOVER, OR OTHER LANDSCAPE MATERIAL

COMPLIES

§ 27.05.A.4.e. AREAS ADJACENT TO REQUIRED LANDSCAPED
AREAS AND GREENBELTS SHALL BE PLANTED WITH
GRASS OR OTHER SUITABLE GROUNDCOVER

COMPLIES

RESIDENTIAL SCREENING

§ 27.05.A.5. WHERE NON-RESIDENTIAL USES ABUT RESIDENTIAL
USES A GREENBELT BUFFER, BERM, OR OBSCURING
WALL MAY BE REQUIRED TO PROVIDE SCREENING

COMPLIES

§ 27.05.A.5.a.ii. GREENBELT BUFFER SHALL BE PLANTED WITH GRASS
OR GROUNDCOVER

COMPLIES

§ 27.05.A.5.a.iii. 1 TREE FOR EVERY 30 LF OF GREENBELT

(199 FT) * (1 TREE / 30 FT) = 7 TREES 7 TREES PROPOSED

INTERIOR PARKING LOT LANDSCAPING

§ 27.05.A.6.a. OFF-STREET PARKING AREAS WITH MORE THAN 20
PARKING SPACES SHALL PROVIDE MINIMUM 20 SF OF
INTERIOR LANDSCAPING PER PARKING SPACE
(83 SPACES) * (20 SF) = 1,660 SF 4,890 SF PROVIDED

MINIMUM 33% OF THE TREES REQUIRED FOR
SCREENING SHALL BE PLACED ON THE INTERIOR OF
THE PARKING AREA
(9 TREES) * (0.33) = 3 TREES 3 TREES PROPOSED

THE REMAINING TREES MAY BE PLACED ON THE
PERIMETER WITHIN 10 FT OF THE PARKING AREA

COMPLIES

§ 27.05.A.6.b. 1 TREE FOR EVERY 200 SF OF INTERIOR PARKING
LOT LANDSCAPING REQUIRED

(1,660 SF) * (1 TREE / 200 SF) = 9 TREES 9 TREES PROPOSED

MINIMUM 50% OF EACH INTERIOR LANDSCAPED
AREA SHALL BE COVERED BY SOD, SHRUBS,
GROUNDCOVER, OR TREES

COMPLIES

§ 27.05.A.6.c. MINIMUM 10 FT WIDE IN ANY SINGLE DIMENSION 5.00 FT (W)

MINIMUM 200 SF IN ANY SINGLE LANDSCAPE AREA COMPLIES

(W) WAIVER

LANDSCAPING NOTES

1. THE CONTRACTOR SHALL RESTORE ALL DISTURBED GRASS AND
LANDSCAPED AREAS TO MATCH EXISTING CONDITIONS UNLESS
INDICATED OTHERWISE WITHIN THE PLAN SET.

2. THE CONTRACTOR SHALL RESTORE ALL DISTURBED LAWN AREAS
WITH A MINIMUM 4 INCH LAYER OF TOPSOIL AND SEED.

3. THE CONTRACTOR SHALL RESTORE MULCH AREAS WITH A MINIMUM
3 INCH LAYER OF MULCH .

4. THE MAXIMUM SLOPE ALLOWABLE IN LANDSCAPE RESTORATION
AREAS SHALL BE 3 FEET HORIZONTAL TO 1 FOOT VERTICAL (3:1
SLOPE) UNLESS INDICATED OTHERWISE WITHIN THE PLAN SET.

5. THE CONTRACTOR IS REQUIRED TO LOCATE ALL SPRINKLER HEADS
IN AREA OF LANDSCAPING DISTURBANCE PRIOR TO
CONSTRUCTION. THE CONTRACTOR SHALL RELOCATE SPRINKLER
HEADS AND LINES IN ACCORDANCE WITH OWNER'S DIRECTION
WITHIN AREAS OF DISTURBANCE.

6. THE CONTRACTOR SHALL ENSURE THAT ALL DISTURBED
LANDSCAPED AREAS ARE GRADED TO MEET FLUSH AT THE
ELEVATION OF WALKWAYS AND TOP OF CURB ELEVATIONS EXCEPT
UNLESS INDICATED OTHERWISE WITHIN THE PLAN SET. NO ABRUPT
CHANGES IN GRADE ARE PERMITTED IN DISTURBED LANDSCAPING
AREAS.

IRRIGATION NOTE:

IRRIGATION CONTRACTOR TO PROVIDE A DESIGN FOR AN IRRIGATION
SYSTEM SEPARATING PLANTING BEDS FROM LAWN AREA. PRIOR TO
CONSTRUCTION, DESIGN IS TO BE SUBMITTED TO THE PROJECT
LANDSCAPE DESIGNER FOR REVIEW AND APPROVAL. WHERE POSSIBLE,
DRIP IRRIGATION AND OTHER WATER CONSERVATION TECHNIQUES
SUCH AS RAIN SENSORS SHALL BE IMPLEMENTED. CONTRACTOR TO
VERIFY MAXIMUM ON SITE DYNAMIC WATER PRESSURE AVAILABLE
MEASURED IN PSI. PRESSURE REDUCING DEVICES OR BOOSTER PUMPS
SHALL BE PROVIDED TO MEET SYSTEM PRESSURE REQUIREMENTS. DESIGN
TO SHOW ALL VALVES, PIPING, HEADS, BACKFLOW PREVENTION, METERS,
CONTROLLERS, AND SLEEVES WITHIN HARDSCAPE AREAS.

R

Know what's below
Call before you dig.

BROWN ROAD INNOVATION ZONE
LANDSCAPING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

STREET FRONTAGE LANDSCAPING

§ 34.03.T.1.a. WHERE TYPE USE B ABUTS A PUBLIC ROAD, A 20 FT
GREENBELT SHALL BE PROVIDED TO SCREEN
PARKING AREAS FRONTING ON PUBLIC ROADWAYS

SOUTH BALDWIN ROAD:
27.35 FT PROVIDED

1 SHADE TREE FOR EVERY 30 LF OF FRONTAGE

SOUTH BALDWIN ROAD: 199 FT

(199 FT) * (1 TREE / 30 FT FRONTAGE) = 7 TREES 7 TREES PROPOSED

1 SHRUB FOR EVERY 10 LF OF FRONTAGE

SOUTH BALDWIN ROAD: 199 FT

(199 FT) * (1 SHRUB / 10 FT FRONTAGE) = 20 SHRUBS 20 SHRUBS PROPOSED

A 24-30 INCH BERM OR A 30" KNEE HIGH WALL
SHALL BE PROVIDED

DECORATIVE KNEE WALL
AND PLANTINGS PROVIDED

§ 34.03.T.1.c. ORNAMENTAL TREES SHALL BE LOCATED ON EACH
SIDE OF THE ENTRANCE DRIVE AND SHALL NOT BE
LOCATED WITHIN THE SIGHT TRIANGLE LIMITS

COMPLIES

ALL UNDERSTORY LANDSAPING SHALL BE LOCATED
IN FRONT OF THE ORNAMENTAL TREES

COMPLIES

ALL UNDERSTORY LANDSCAPING SHALL BE
MAXIMUM 30 INCHES HIGH

COMPLIES

SCREENING REQUIREMENTS

§ 34.03.T.2.a. WHERE A RESIDENTIAL USE ABUTS A
NON-RESIDENTIAL USE, A 30 FT BUFFER SHALL BE
PROVIDED
1 SHADE TREE FOR EVERY 30 LF OF FRONTAGE

(199 FT) * (1 TREE / 30 FT FRONTAGE) = 7 TREES 7 TREES PROPOSED

1 FLOWERING TREE FOR EVERY 75 LF OF FRONTAGE

(199 FT) * (1 TREE / 75 FT FRONTAGE) = 3 TREES 3 TREES PROPOSED

A WALL, FENCE, OR BERM 6 FT HIGH REQUIRED DOES NOT COMPLY (W)

1 SHRUB FOR EVERY 5 LF OF WALL, FENCE, OR BERM DOES NOT COMPLY (W)

GENERAL LANDSCAPING

§ 34.03.U.1.a. ALL UNDEVELOPED PORTIONS OF THE SITE SHALL
BE PLANTED WITH GRASS, GROUNDCOVER,
LANDSCAPE MULCH, SHRUBBERY, LANDSCAPE
STONE, OR OTHER SUITABLE PLANT MATERIAL

COMPLIES

§ 34.03.U.1.b. WHENEVER AN EVERGREEN OR LANDSCAPE SCREEN
IS REQUIRED, SCREENING SHALL CONSIST OF
CLOSELY SPACED EVERGREEN PLANTINGS
EXTENDED TO FORM AN 80% VISUAL BARRIER IN
THE SUMMER AND A 60% VISUAL BARRIER IN THE
WINTER

COMPLIES

(W) WAIVER

NOTE: IF ANY DISCREPANCIES OCCUR BETWEEN AMOUNTS SHOWN ON THE LANDSCAPE PLAN AND WITHIN THE PLANT LIST,
THE PLAN SHALL DICTATE.
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GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

LANDSCAPING PLAN
(COMMERCIAL

BUILDINGS)

C-15

1" = 30'

LANDSCAPING AND BUFFER REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

PARKING LOT SCREENING REQUIREMENTS

§ 27.04.A.3.e. ALL OFF-STREET PARKING AREAS SHALL BE
SCREENED FROM VIEW OF ANY ADJOINING
RESIDENTIAL PROPERTY

PROVIDED

SCREENING SHALL CONSIST OF EARTH BERMS,
PERMANENT WALLS, OR EVERGREEN LANDSCAPING

PROVIDED

LANDSCAPING REQUIREMENTS

§ 27.05.A.3.a.i. ALL PORTIONS OF LANDSCAPED AREAS SHALL BE
PLANTED WITH GRASS, GROUNDCOVER,
SHRUBBERY, OR OTHER PLANT MATERIAL

COMPLIES

§ 27.05.A.3.a.ii. A MIXTURE OF EVERGREEN AND DECIDUOUS TREES
SHALL BE PLANTED THROUGHOUT THE
LANDSCAPED AREAS

COMPLIES

1 TREE FOR EVERY 3,000 SF OF LANDSCAPED AREA

(35,484 SF) * (1 TREE / 3,000 SF) = 12 TREES 12 TREES PROPOSED

PARING LOT LANDSCAPING

§ 27.05.A.4. A GREENBELT SEPARATION AREA IS REQUIRED
BETWEEN THE RIGHT OF WAY PROPERTY LINE AND
THE NEAREST PORTION OF ANY OFF-STREET
PARKING AREA FOR PARCELS FRONTING ROADS

COMPLIES

MINIMUM 20 FT WIDE 55.08 FT PROVIDED

§ 27.05.A.4.a. 1 TREE FOR EVERY 30 LF OF FRONTAGE

SOUTH BALDWIN ROAD: 310 FT

(310 FT) * (1 TREE / 30 FT FRONTAGE) = 11 TREES 11 TREES PROPOSED

§ 27.05.A.4.b. A HEDGE, WALL, DECORATIVE METAL FENCE, BERM,
OR OTHER LANDSCAPE ELEMENTS WITH A MINIMUM
HEIGHT OF 30 INCHES SHALL BE REQUIRED TO
REDUCE THE VISUAL EFFECT OF PARKED CARS

DECORATIVE FENCE
PROVIDED

1 SHRUB FOR EVERY 10 LF OF WALL OR FENCE
SHALL BE PLANTED ON THE STREET SIDE OF THE
WALL
(103 FT) * (1 SHRUB / 10 FT FRONTAGE) = 11 SHRUBS 11 SHRUBS PROPOSED

§ 27.05.A.4.c. THE REMAINDER OF THE REQUIRED LANDSCAPE
AREA SHALL BE PLANTED WITH GRASS,
GROUNDCOVER, OR OTHER LANDSCAPE MATERIAL

COMPLIES

§ 27.05.A.4.e. AREAS ADJACENT TO REQUIRED LANDSCAPED
AREAS AND GREENBELTS SHALL BE PLANTED WITH
GRASS OR OTHER SUITABLE GROUNDCOVER

COMPLIES

RESIDENTIAL SCREENING

§ 27.05.A.5. WHERE NON-RESIDENTIAL USES ABUT RESIDENTIAL
USES A GREENBELT BUFFER, BERM, OR OBSCURING
WALL MAY BE REQUIRED TO PROVIDE SCREENING

COMPLIES

§ 27.05.A.5.a.ii. GREENBELT BUFFER SHALL BE PLANTED WITH GRASS
OR GROUNDCOVER

COMPLIES

§ 27.05.A.5.a.iii. 1 TREE FOR EVERY 30 LF OF GREENBELT

(310 FT) * (1 TREE / 30 FT) = 11 TREES 11 TREES PROPOSED

INTERIOR PARKING LOT LANDSCAPING

§ 27.05.A.6.a. OFF-STREET PARKING AREAS WITH MORE THAN 20
PARKING SPACES SHALL PROVIDE MINIMUM 20 SF OF
INTERIOR LANDSCAPING PER PARKING SPACE
(154 SPACES) * (20 SF) = 3,080 SF 7,770 SF PROVIDED

MINIMUM 33% OF THE TREES REQUIRED FOR
SCREENING SHALL BE PLACED ON THE INTERIOR OF
THE PARKING AREA
(16 TREES) * (0.33) = 6 TREES 6 TREES PROPOSED

THE REMAINING TREES MAY BE PLACED ON THE
PERIMETER WITHIN 10 FT OF THE PARKING AREA

COMPLIES

§ 27.05.A.6.b. 1 TREE FOR EVERY 200 SF OF INTERIOR PARKING
LOT LANDSCAPING REQUIRED

(3,080 SF) * (1 TREE / 200 SF) = 16 TREES 16 TREES PROPOSED

MINIMUM 50% OF EACH INTERIOR LANDSCAPED
AREA SHALL BE COVERED BY SOD, SHRUBS,
GROUNDCOVER, OR TREES

COMPLIES

§ 27.05.A.6.c. MINIMUM 10 FT WIDE IN ANY SINGLE DIMENSION 5.00 FT (W)

MINIMUM 200 SF IN ANY SINGLE LANDSCAPE AREA COMPLIES

(W) WAIVER

LANDSCAPING NOTES

1. THE CONTRACTOR SHALL RESTORE ALL DISTURBED GRASS AND
LANDSCAPED AREAS TO MATCH EXISTING CONDITIONS UNLESS
INDICATED OTHERWISE WITHIN THE PLAN SET.

2. THE CONTRACTOR SHALL RESTORE ALL DISTURBED LAWN AREAS
WITH A MINIMUM 4 INCH LAYER OF TOPSOIL AND SEED.

3. THE CONTRACTOR SHALL RESTORE MULCH AREAS WITH A MINIMUM
3 INCH LAYER OF MULCH .

4. THE MAXIMUM SLOPE ALLOWABLE IN LANDSCAPE RESTORATION
AREAS SHALL BE 3 FEET HORIZONTAL TO 1 FOOT VERTICAL (3:1
SLOPE) UNLESS INDICATED OTHERWISE WITHIN THE PLAN SET.

5. THE CONTRACTOR IS REQUIRED TO LOCATE ALL SPRINKLER HEADS
IN AREA OF LANDSCAPING DISTURBANCE PRIOR TO
CONSTRUCTION. THE CONTRACTOR SHALL RELOCATE SPRINKLER
HEADS AND LINES IN ACCORDANCE WITH OWNER'S DIRECTION
WITHIN AREAS OF DISTURBANCE.

6. THE CONTRACTOR SHALL ENSURE THAT ALL DISTURBED
LANDSCAPED AREAS ARE GRADED TO MEET FLUSH AT THE
ELEVATION OF WALKWAYS AND TOP OF CURB ELEVATIONS EXCEPT
UNLESS INDICATED OTHERWISE WITHIN THE PLAN SET. NO ABRUPT
CHANGES IN GRADE ARE PERMITTED IN DISTURBED LANDSCAPING
AREAS.

IRRIGATION NOTE:

IRRIGATION CONTRACTOR TO PROVIDE A DESIGN FOR AN IRRIGATION
SYSTEM SEPARATING PLANTING BEDS FROM LAWN AREA. PRIOR TO
CONSTRUCTION, DESIGN IS TO BE SUBMITTED TO THE PROJECT
LANDSCAPE DESIGNER FOR REVIEW AND APPROVAL. WHERE POSSIBLE,
DRIP IRRIGATION AND OTHER WATER CONSERVATION TECHNIQUES
SUCH AS RAIN SENSORS SHALL BE IMPLEMENTED. CONTRACTOR TO
VERIFY MAXIMUM ON SITE DYNAMIC WATER PRESSURE AVAILABLE
MEASURED IN PSI. PRESSURE REDUCING DEVICES OR BOOSTER PUMPS
SHALL BE PROVIDED TO MEET SYSTEM PRESSURE REQUIREMENTS. DESIGN
TO SHOW ALL VALVES, PIPING, HEADS, BACKFLOW PREVENTION, METERS,
CONTROLLERS, AND SLEEVES WITHIN HARDSCAPE AREAS.

R

Know what's below
Call before you dig.

GINGELLVILLE VILLAGE CENTER OVERLAY DISTRICT
LANDSCAPING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

OPEN SPACE REQUIREMENT

§ 33.02.B.3. ALL NON-RESIDENTIAL DEVELOPMENT SHALL
PROVIDE AT LEAST 10% OPEN SPACE
LOT AREA: 125,245 FT

(125,245 SF) * (0.10) = 12,525 SF 26,611 SF (21.2%)
PROVIDED

PLANT SCHEDULE
DECIDUOUS TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

OCT 5 ACER RUBRUM `OCTOBER GLORY` OCTOBER GLORY RED MAPLE 2" - 2.5" CAL B&B

ACE 6 ACER RUBRUM 'ARMSTRONG' ARMSTRONG RED MAPLE 2" - 2.5" CAL B&B

GLE 9 GLEDITSIA TRIACANTHOS INERMIS
'SHADEMASTER' SHADEMASTER HONEY LOCUST 2" - 2.5" CAL B&B

TIL 7 TILIA CORDATA `GREENSPIRE` GREENSPIRE LITTLELEAF
LINDEN 2" - 2.5" CAL B&B

EVERGREEN TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

OPA 7 ILEX OPACA 'JERSEY KNIGHT' JERSEY KNIGHT AMERICAN
HOLLY 5` - 6` HT B&B

INS 19 ILEX X 'NELLIE R. STEVENS' NELLIE R. STEVENS HOLLY 5` - 6` HT B&B

JUN 4 JUNIPERUS VIRGINIANA EASTERN RED CEDAR 3` - 4` HT B&B

THU 6 THUJA OCCIDENTALIS `GREEN GIANT` GREEN GIANT ARBORVITAE 3` - 4` HT B&B

SMA 12 THUJA OCCIDENTALIS 'SMARAGD' EMERALD GREEN ARBORVITAE 3` - 4` HT B&B

FLOWERING TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

AME 5 AMELANCHIER X GRANDIFLORA 'AUTUMN
BRILLIANCE'

AUTUMN BRILLIANCE APPLE
SERVICEBERRY 1.5" - 2" CAL B&B

SYR 6 SYRINGA RETICULATA JAPANESE TREE LILAC 1.5" - 2" CAL B&B

EVERGREEN SHRUBS CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

CRE 80 ILEX CRENATA `COMPACTA` DWARF JAPANESE HOLLY 30" - 36" B&B

PERENNIALS AND GRASSES CODE QTY BOTANICAL NAME COMMON NAME SPACING CONTAINER

CAL 45 CAREX PENSYLVANICA PENNSYLVANIA SEDGE 24" o.c. 1 GAL. POT

NEP 77 NEPETA X FAASSENII CATMINT 18" o.c. 1 GAL. POT

NOTE: IF ANY DISCREPANCIES OCCUR BETWEEN AMOUNTS SHOWN ON THE LANDSCAPE PLAN AND WITHIN THE PLANT LIST,
THE PLAN SHALL DICTATE.
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GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

LANDSCAPING PLAN
(NEIGHBORHOOD
GROCERY STORE)

C-16

1" = 30'

LANDSCAPING AND BUFFER REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

PARKING LOT SCREENING REQUIREMENTS

§ 27.04.A.3.e. ALL OFF-STREET PARKING AREAS SHALL BE
SCREENED FROM VIEW OF ANY ADJOINING
RESIDENTIAL PROPERTY

PROVIDED

SCREENING SHALL CONSIST OF EARTH BERMS,
PERMANENT WALLS, OR EVERGREEN LANDSCAPING

PROVIDED

LANDSCAPING REQUIREMENTS

§ 27.05.A.3.a.i. ALL PORTIONS OF LANDSCAPED AREAS SHALL BE
PLANTED WITH GRASS, GROUNDCOVER,
SHRUBBERY, OR OTHER PLANT MATERIAL

COMPLIES

§ 27.05.A.3.a.ii. A MIXTURE OF EVERGREEN AND DECIDUOUS TREES
SHALL BE PLANTED THROUGHOUT THE
LANDSCAPED AREAS

COMPLIES

1 TREE FOR EVERY 3,000 SF OF LANDSCAPED AREA

(39,863 SF) * (1 TREE / 3,000 SF) = 14 TREES 14 TREES PROPOSED

PARING LOT LANDSCAPING

§ 27.05.A.4. A GREENBELT SEPARATION AREA IS REQUIRED
BETWEEN THE RIGHT OF WAY PROPERTY LINE AND
THE NEAREST PORTION OF ANY OFF-STREET
PARKING AREA FOR PARCELS FRONTING ROADS

COMPLIES

MINIMUM 20 FT WIDE 20 FT PROVIDED

§ 27.05.A.4.a. 1 TREE FOR EVERY 30 LF OF FRONTAGE

SOUTH BALDWIN ROAD: 527 FT

(527 FT) * (1 TREE / 30 FT FRONTAGE) = 18 TREES 18 TREES PROPOSED

§ 27.05.A.4.b. A HEDGE, WALL, DECORATIVE METAL FENCE, BERM,
OR OTHER LANDSCAPE ELEMENTS WITH A MINIMUM
HEIGHT OF 30 INCHES SHALL BE REQUIRED TO
REDUCE THE VISUAL EFFECT OF PARKED CARS

DECORATIVE FENCE
PROVIDED

1 SHRUB FOR EVERY 10 LF OF WALL OR FENCE
SHALL BE PLANTED ON THE STREET SIDE OF THE
WALL
(164 FT) * (1 SHRUB / 10 FT FRONTAGE) = 17 SHRUBS 17 SHRUBS PROPOSED

§ 27.05.A.4.c. THE REMAINDER OF THE REQUIRED LANDSCAPE
AREA SHALL BE PLANTED WITH GRASS,
GROUNDCOVER, OR OTHER LANDSCAPE MATERIAL

COMPLIES

§ 27.05.A.4.e. AREAS ADJACENT TO REQUIRED LANDSCAPED
AREAS AND GREENBELTS SHALL BE PLANTED WITH
GRASS OR OTHER SUITABLE GROUNDCOVER

COMPLIES

RESIDENTIAL SCREENING

§ 27.05.A.5. WHERE NON-RESIDENTIAL USES ABUT RESIDENTIAL
USES A GREENBELT BUFFER, BERM, OR OBSCURING
WALL MAY BE REQUIRED TO PROVIDE SCREENING

COMPLIES

§ 27.05.A.5.a.ii. GREENBELT BUFFER SHALL BE PLANTED WITH GRASS
OR GROUNDCOVER

COMPLIES

§ 27.05.A.5.a.iii. 1 TREE FOR EVERY 30 LF OF GREENBELT

(494 FT) * (1 TREE / 30 FT) = 17 TREES 17 TREES PROPOSED

INTERIOR PARKING LOT LANDSCAPING

§ 27.05.A.6.a. OFF-STREET PARKING AREAS WITH MORE THAN 20
PARKING SPACES SHALL PROVIDE MINIMUM 20 SF OF
INTERIOR LANDSCAPING PER PARKING SPACE
(197 SPACES) * (20 SF) = 3,940 SF 5,992 SF PROVIDED

MINIMUM 33% OF THE TREES REQUIRED FOR
SCREENING SHALL BE PLACED ON THE INTERIOR OF
THE PARKING AREA
(20 TREES) * (0.33) = 7 TREES 7 TREES PROPOSED

THE REMAINING TREES MAY BE PLACED ON THE
PERIMETER WITHIN 10 FT OF THE PARKING AREA

COMPLIES

§ 27.05.A.6.b. 1 TREE FOR EVERY 200 SF OF INTERIOR PARKING
LOT LANDSCAPING REQUIRED

(3,940 SF) * (1 TREE / 200 SF) = 20 TREES 20 TREES PROPOSED

MINIMUM 50% OF EACH INTERIOR LANDSCAPED
AREA SHALL BE COVERED BY SOD, SHRUBS,
GROUNDCOVER, OR TREES

COMPLIES

§ 27.05.A.6.c. MINIMUM 10 FT WIDE IN ANY SINGLE DIMENSION 6.50 FT (W)

MINIMUM 200 SF IN ANY SINGLE LANDSCAPE AREA 142 SF (W)

(W) WAIVER

LANDSCAPING NOTES

1. THE CONTRACTOR SHALL RESTORE ALL DISTURBED GRASS AND LANDSCAPED AREAS TO
MATCH EXISTING CONDITIONS UNLESS INDICATED OTHERWISE WITHIN THE PLAN SET.

2. THE CONTRACTOR SHALL RESTORE ALL DISTURBED LAWN AREAS WITH A MINIMUM 4 INCH
LAYER OF TOPSOIL AND SEED.

3. THE CONTRACTOR SHALL RESTORE MULCH AREAS WITH A MINIMUM 3 INCH LAYER OF
MULCH .

4. THE MAXIMUM SLOPE ALLOWABLE IN LANDSCAPE RESTORATION AREAS SHALL BE 3 FEET
HORIZONTAL TO 1 FOOT VERTICAL (3:1 SLOPE) UNLESS INDICATED OTHERWISE WITHIN THE
PLAN SET.

5. THE CONTRACTOR IS REQUIRED TO LOCATE ALL SPRINKLER HEADS IN AREA OF
LANDSCAPING DISTURBANCE PRIOR TO CONSTRUCTION. THE CONTRACTOR SHALL
RELOCATE SPRINKLER HEADS AND LINES IN ACCORDANCE WITH OWNER'S DIRECTION
WITHIN AREAS OF DISTURBANCE.

6. THE CONTRACTOR SHALL ENSURE THAT ALL DISTURBED LANDSCAPED AREAS ARE GRADED
TO MEET FLUSH AT THE ELEVATION OF WALKWAYS AND TOP OF CURB ELEVATIONS EXCEPT
UNLESS INDICATED OTHERWISE WITHIN THE PLAN SET. NO ABRUPT CHANGES IN GRADE
ARE PERMITTED IN DISTURBED LANDSCAPING AREAS.

IRRIGATION NOTE:

IRRIGATION CONTRACTOR TO PROVIDE A DESIGN FOR AN IRRIGATION SYSTEM SEPARATING
PLANTING BEDS FROM LAWN AREA. PRIOR TO CONSTRUCTION, DESIGN IS TO BE SUBMITTED TO
THE PROJECT LANDSCAPE DESIGNER FOR REVIEW AND APPROVAL. WHERE POSSIBLE, DRIP
IRRIGATION AND OTHER WATER CONSERVATION TECHNIQUES SUCH AS RAIN SENSORS SHALL
BE IMPLEMENTED. CONTRACTOR TO VERIFY MAXIMUM ON SITE DYNAMIC WATER PRESSURE
AVAILABLE MEASURED IN PSI. PRESSURE REDUCING DEVICES OR BOOSTER PUMPS SHALL BE
PROVIDED TO MEET SYSTEM PRESSURE REQUIREMENTS. DESIGN TO SHOW ALL VALVES, PIPING,
HEADS, BACKFLOW PREVENTION, METERS, CONTROLLERS, AND SLEEVES WITHIN HARDSCAPE
AREAS.

R

Know what's below
Call before you dig.

GINGELLVILLE VILLAGE CENTER OVERLAY DISTRICT
LANDSCAPING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

OPEN SPACE REQUIREMENT

§ 33.02.B.3. ALL NON-RESIDENTIAL DEVELOPMENT SHALL
PROVIDE AT LEAST 10% OPEN SPACE
LOT AREA: 204,915 FT

(204,915 SF) * (0.10) = 20,492 SF 39,905 SF (19.5%)
PROVIDED

PLANT SCHEDULE
DECIDUOUS TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

OCT 2 ACER RUBRUM `OCTOBER GLORY` OCTOBER GLORY RED MAPLE 2" - 2.5" CAL B&B

ACE 12 ACER RUBRUM 'ARMSTRONG' ARMSTRONG RED MAPLE 2" - 2.5" CAL B&B

GLE 13 GLEDITSIA TRIACANTHOS INERMIS
'SHADEMASTER' SHADEMASTER HONEY LOCUST 2" - 2.5" CAL B&B

TIL 6 TILIA CORDATA `GREENSPIRE` GREENSPIRE LITTLELEAF
LINDEN 2" - 2.5" CAL B&B

EVERGREEN TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

OPA 2 ILEX OPACA 'JERSEY KNIGHT' JERSEY KNIGHT AMERICAN
HOLLY 5` - 6` HT B&B

INS 9 ILEX X 'NELLIE R. STEVENS' NELLIE R. STEVENS HOLLY 5` - 6` HT B&B

JUN 3 JUNIPERUS VIRGINIANA EASTERN RED CEDAR 3` - 4` HT B&B

THU 1 THUJA OCCIDENTALIS `GREEN GIANT` GREEN GIANT ARBORVITAE 3` - 4` HT B&B

SMA 17 THUJA OCCIDENTALIS 'SMARAGD' EMERALD GREEN ARBORVITAE 3` - 4` HT B&B

NOTE: IF ANY DISCREPANCIES OCCUR BETWEEN AMOUNTS SHOWN ON THE LANDSCAPE PLAN AND WITHIN THE PLANT LIST,
THE PLAN SHALL DICTATE.

PLANT SCHEDULE
FLOWERING TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

AME 7 AMELANCHIER X GRANDIFLORA 'AUTUMN
BRILLIANCE'

AUTUMN BRILLIANCE APPLE
SERVICEBERRY 1.5" - 2" CAL B&B

SYR 3 SYRINGA RETICULATA JAPANESE TREE LILAC 1.5" - 2" CAL B&B

SHRUBS CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

HYD 6 HYDRANGEA MACROPHYLLA `ENDLESS
SUMMER` BAILMER HYDRANGEA 24" - 30" POT

EVERGREEN SHRUBS CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER

CRE 55 ILEX CRENATA `COMPACTA` DWARF JAPANESE HOLLY 30" - 36" B&B

PERENNIALS AND GRASSES CODE QTY BOTANICAL NAME COMMON NAME SPACING CONTAINER

CAL 38 CALAMAGROSTIS X ACUTIFLORA 'KARL
FOERSTER'

KARL FOERSTER FEATHER REED
GRASS 24" o.c. 1 GAL. POT

CAR 48 CAREX PENSYLVANICA PENNSYLVANIA SEDGE 24" o.c. 1 GAL. POT

NEP 86 NEPETA X FAASSENII CATMINT 18" o.c. 1 GAL. POT

NOTE: IF ANY DISCREPANCIES OCCUR BETWEEN AMOUNTS SHOWN ON THE LANDSCAPE PLAN AND WITHIN THE PLANT LIST,
THE PLAN SHALL DICTATE.
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LANDSCAPING DETAILS

C-17

AS SHOWN

GENERAL LANDSCAPING NOTES:

1. THE LANDSCAPE CONTRACTOR SHALL FURNISH ALL MATERIALS AND PERFORM ALL WORK IN ACCORDANCE WITH THESE
SPECIFICATIONS, APPROVED OR FINAL DRAWINGS, AND INSTRUCTIONS PROVIDED BY THE PROJECT LANDSCAPE DESIGNER,
MUNICIPAL OFFICIALS, OR OWNER/OWNER'S REPRESENTATIVE.  ALL WORK COMPLETED AND MATERIALS FURNISHED AND
INSTALLED SHALL BE IN STRICT ACCORDANCE WITH THE INTENTION OF THE SPECIFICATIONS, DRAWINGS, AND
INSTRUCTIONS AND EXECUTED WITH THE STANDARD LEVEL OF CARE FOR THE LANDSCAPE INDUSTRY.

2. WORK MUST BE CARRIED OUT ONLY DURING WEATHER CONDITIONS FAVORABLE TO LANDSCAPE CONSTRUCTION AND TO
THE HEALTH AND WELFARE OF PLANTS.  THE SUITABILITY OF SUCH WEATHER CONDITIONS SHALL BE DETERMINED BY THE
PROJECT LANDSCAPE DESIGNER OR GOVERNING MUNICIPAL OFFICIAL.

3. IT IS THE RESPONSIBILITY OF THE LANDSCAPE CONTRACTOR, BEFORE ORDERING OR PURCHASING MATERIALS, TO PROVIDE
SAMPLES OF THOSE MATERIALS TO THE PROJECT LANDSCAPE DESIGNER OR GOVERNING MUNICIPAL OFFICIAL FOR APPROVAL,
IF SO REQUESTED.

4. IF SAMPLES ARE REQUESTED, THE LANDSCAPE CONTRACTOR IS TO SUBMIT CERTIFICATION TAGS FROM TREES, SHRUBS AND
SEED VERIFYING TYPE AND PURITY.

5. UNLESS OTHERWISE AUTHORIZED BY THE PROJECT LANDSCAPE DESIGNER OR GOVERNING MUNICIPAL OFFICIAL, THE
LANDSCAPE CONTRACTOR SHALL PROVIDE NOTICE AT LEAST FORTY-EIGHT HOURS (48 HRS.) IN ADVANCE OF THE
ANTICIPATED DELIVERY DATE OF ANY PLANT MATERIALS TO THE PROJECT SITE.  A LEGIBLE COPY OF THE INVOICE, SHOWING
VARIETIES AND SIZES OF MATERIALS INCLUDED FOR EACH SHIPMENT SHALL BE FURNISHED TO THE PROJECT LANDSCAPE
DESIGNER, OR GOVERNING MUNICIPAL OFFICIAL.

6. THE PROJECT LANDSCAPE DESIGNER OR GOVERNING MUNICIPAL OFFICIAL RESERVES THE RIGHT TO INSPECT AND REJECT
PLANTS AT ANY TIME AND AT ANY PLACE.

PROTECTION OF EXISTING VEGETATION NOTES:

1. BEFORE COMMENCING WORK, ALL EXISTING VEGETATION WHICH COULD BE IMPACTED AS A RESULT OF THE PROPOSED
CONSTRUCTION ACTIVITIES MUST BE PROTECTED FROM DAMAGE BY THE INSTALLATION OF TREE PROTECTION FENCING.
FENCING SHALL BE LOCATED AT THE DRIP-LINE OR LIMIT OF DISTURBANCE AS DEPICTED WITHIN THE APPROVED OR FINAL
PLAN SET, ESTABLISHING THE TREE PROTECTION ZONE.  FENCE INSTALLATION SHALL BE IN ACCORDANCE WITH THE
PROVIDED “TREE PROTECTION FENCE DETAIL.”  NO WORK MAY BEGIN UNTIL THIS REQUIREMENT IS FULFILLED.  THE FENCING
SHALL BE INSPECTED REGULARLY BY THE LANDSCAPE CONTRACTOR AND MAINTAINED UNTIL ALL CONSTRUCTION
ACTIVITIES HAVE BEEN COMPLETED.

2. IN ORDER TO AVOID DAMAGE TO ROOTS, BARK OR LOWER BRANCHES, NO VEHICLE, EQUIPMENT, DEBRIS, OR OTHER
MATERIALS SHALL BE DRIVEN, PARKED OR PLACED WITHIN THE TREE PROTECTION ZONE.  ALL ON-SITE CONTRACTORS SHALL
USE ANY AND ALL PRECAUTIONARY MEASURES WHEN PERFORMING WORK AROUND TREES, WALKS, PAVEMENTS, UTILITIES,
AND ANY OTHER FEATURES EITHER EXISTING OR PREVIOUSLY INSTALLED UNDER THIS CONTRACT.

3. IN RARE INSTANCES WHERE EXCAVATING, FILL, OR GRADING IS REQUIRED WITHIN THE DRIP-LINE OF TREES TO REMAIN, THE
WORK SHALL BE PERFORMED AS FOLLOWS:
· TRENCHING: WHEN TRENCHING OCCURS AROUND TREES TO REMAIN, THE TREE ROOTS SHALL NOT BE CUT, BUT THE

TRENCH SHALL BE TUNNELED UNDER OR AROUND THE ROOTS BY CAREFUL HAND DIGGING AND WITHOUT INJURY TO
THE ROOTS.  NO ROOTS, LIMBS, OR WOODS ARE TO HAVE ANY PAINT OR MATERIAL APPLIED TO ANY SURFACE.

· RAISING GRADES: WHEN THE GRADE AT AN EXISTING TREE IS BELOW THE NEW FINISHED GRADE, AND FILL NOT
EXCEEDING 6 INCHES (6") IS REQUIRED, CLEAN, WASHED GRAVEL FROM ONE TO TWO INCHES (1" - 2") IN SIZE SHALL BE
PLACED DIRECTLY AROUND THE TREE TRUNK.  THE GRAVEL SHALL EXTEND OUT FROM THE TRUNK ON ALL SIDES A
MINIMUM OF 18 INCHES (18") AND FINISH APPROXIMATELY TWO INCHES (2") ABOVE THE FINISH GRADE AT TREE.  INSTALL
GRAVEL BEFORE ANY EARTH FILL IS PLACED.  NEW EARTH FILL SHALL NOT BE LEFT IN CONTACT WITH THE TRUNK OF ANY
TREE REQUIRING FILL.  WHERE FILL EXCEEDING 6 INCHES (6") IS REQUIRED, A DRY LAID TREE WELL SHALL BE CONSTRUCTED.
IF APPLICABLE, TREE WELL INSTALLATION SHALL BE IN ACCORDANCE WITH THE PROVIDED “TREE WELL DETAIL.”

· LOWERING GRADES: EXISTING TREES LOCATED IN AREAS WHERE THE NEW FINISHED GRADE IS TO BE LOWERED, SHALL
HAVE RE-GRADING WORK DONE BY HAND TO THE INDICATED ELEVATION, NO GREATER THAN SIX INCHES (6”).  ROOTS
SHALL BE CUT CLEANLY THREE INCHES (3") BELOW FINISHED GRADE UNDER THE DIRECTION OF A LICENSED ARBORIST.
WHERE CUT EXCEEDING 6 INCHES (6") IS REQUIRED, A DRY LAID RETAINING WALL SHALL BE CONSTRUCTED.  IF APPLICABLE,
THE RETAINING WALL INSTALLATION SHALL BE IN ACCORDANCE WITH THE PROVIDED “TREE RETAINING WALL DETAIL.”

SOIL PREPARATION AND MULCH NOTES:

1. LANDSCAPE CONTRACTOR SHALL OBTAIN A SOIL TEST OF THE IN-SITU TOPSOIL BY A CERTIFIED SOIL LABORATORY PRIOR TO
PLANTING.  LANDSCAPE CONTRACTOR SHALL ALLOW FOR A TWO WEEK TURNAROUND TIME FROM SUBMITTAL OF SAMPLE
TO NOTIFICATION OF RESULTS.

2. BASED ON SOIL TEST RESULTS, ADJUST THE RATES OF LIME AND FERTILIZER THAT SHALL BE MIXED INTO THE TOP SIX INCHES
(6”) OF TOPSOIL.  THE LIME AND FERTILIZER RATES PROVIDED WITHIN THE “SEED SPECIFICATION” OR “SOD SPECIFICATION” IS
APPROXIMATE AND FOR BIDDING PURPOSES ONLY.  IF ADDITIONAL AMENDMENTS ARE NECESSARY, ADJUST THE TOPSOIL AS
FOLLOWS:
· MODIFY HEAVY CLAY OR SILT SOILS (MORE THAN 40% CLAY OR SILT) BY ADDING COMPOSTED PINE BARK (UP TO 30% BY

VOLUME) OR GYPSUM.
· MODIFY EXTREMELY SANDY SOILS (MORE THAN 85%) BY ADDING ORGANIC MATTER AND/OR DRY, SHREDDED CLAY LOAM

UP TO 30% OF THE TOTAL MIX.
3. TOPSOIL SHALL BE FERTILE, FRIABLE, NATURAL TOPSOIL OF LOAMING CHARACTER, WITHOUT ADMIXTURE OF SUBSOIL

MATERIAL OBTAINED FROM A WELL-DRAINED ARABLE SITE, FREE FROM ALL CLAY, LUMPS, COARSE SANDS, STONES, PLANTS,
ROOTS, STICKS, AND OTHER FOREIGN MATERIAL GREATER THAN ONE INCH (1”).

4. TOPSOIL SHALL HAVE A PH RANGE OF 5.0-7.0 AND SHALL NOT CONTAIN LESS THAN 6% ORGANIC MATTER BY WEIGHT.
5. OBTAIN TOPSOIL ONLY FROM LOCAL SOURCES OR FROM AREAS HAVING SIMILAR SOIL CHARACTERISTICS TO THAT FOUND AT

THE PROJECT SITE.
6. CONTRACTOR SHALL PROVIDE A SIX INCH (6") DEEP LAYER OF TOPSOIL IN ALL PLANTING AREAS.  TOPSOIL SHALL BE SPREAD

OVER A PREPARED SURFACE IN A UNIFORM LAYER TO ACHIEVE THE DESIRED COMPACTED THICKNESS.  THE SPREADING OF
TOPSOIL SHALL NOT BE CONDUCTED UNDER MUDDY OR FROZEN SOIL CONDITIONS.

7. UNLESS OTHERWISE NOTED IN THE CONTRACT, THE LANDSCAPE CONTRACTOR SHALL BE RESPONSIBLE FOR THE
INSTALLATION OF TOPSOIL AND THE ESTABLISHMENT OF FINE-GRADING WITHIN THE DISTURBED AREA OF THE SITE.

8. LANDSCAPE CONTRACTOR SHALL VERIFY THAT THE SUB-GRADE ELEVATION MEETS THE FINISHED GRADE ELEVATION (LESS THE
REQUIRED TOPSOIL), IN ACCORDANCE WITH THE APPROVED OR FINAL GRADING PLAN.

9. ALL LAWN AND PLANTING AREAS SHALL BE GRADED TO A SMOOTH, EVEN AND UNIFORM PLANE WITH NO ABRUPT CHANGE
OF SURFACE AS DEPICTED WITHIN THE APPROVED OR FINAL CONSTRUCTION SET UNLESS OTHERWISE DIRECTED BY THE
PROJECT LANDSCAPE DESIGNER OR MUNICIPAL OFFICIAL.

10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROPER SURFACE AND SUBSURFACE PLANT BED DRAINAGE PRIOR TO THE
INSTALLATION OF PLANTINGS.  IF POOR DRAINAGE CONDITIONS EXIST, CORRECTIVE ACTION SHALL BE TAKEN PRIOR TO
INSTALLATION. ALL PLANTING AND LAWN AREAS SHALL BE GRADED AND MAINTAINED TO ALLOW A FREE FLOW OF SURFACE
WATER.

11. DOUBLE SHREDDED HARDWOOD MULCH OR APPROVED EQUAL SHALL BE USED AS A THREE INCH (3") TOP DRESSING IN ALL
SHRUB PLANTING BEDS AND AROUND ALL TREES PLANTED BY LANDSCAPE CONTRACTOR. GROUND COVER, PERENNIAL, AND
ANNUAL PLANTING BEDS SHALL BE MULCHED WITH A TWO INCH (2”) TOP DRESSING.  SINGLE TREES OR SHRUBS SHALL BE
MULCHED TO AVOID CONTACT WITH TRUNK OR PLANT STEM.  MULCH SHALL BE OF SUFFICIENT CHARACTER AS NOT TO BE
EASILY DISPLACED BY WIND OR WATER RUNOFF.

12. WHENEVER POSSIBLE, THE SOIL PREPARATION AREA SHALL BE CONNECTED FROM PLANTING TO PLANTING.
13. SOIL SHALL BE LOOSENED WITH A BACKHOE OR OTHER LARGE COARSE-TILING EQUIPMENT UNLESS THE SOIL IS FROZEN OR

EXCESSIVELY WET.  TILING THAT PRODUCES LARGE, COARSE CHUNKS OF SOIL IS PREFERABLE TO TILING THAT RESULTS IN FINE
GRAINS UNIFORM IN TEXTURE.  AFTER THE AREA IS LOOSENED IT SHALL NOT BE DRIVEN OVER BY ANY VEHICLE.

14. APPLY PRE-EMERGENT WEED CONTROL TO ALL PLANT BEDS PRIOR TO MULCHING.  ENSURE COMPATIBILITY BETWEEN
PRODUCT AND PLANT MATERIAL.

`5. ALL PLANTING SOIL SHALL BE AMENDED WITH THE FOLLOWING: 

MYCRO® TREE SAVER - A DRY GRANULAR MYCORRHIZAL FUNGI INOCULANT THAT IS MIXED IN THE BACKFILL WHEN
PLANTING TREES AND SHRUBS.  IT CONTAINS SPORES OF BOTH ECTOMYCORRHIZAL AND VA MYCORRHIZAL FUNGI (VAM),
BENEFICIAL RHIZOSPHERE BACTERIA, TERRA-SORB SUPERABSORBENT HYDROGEL TO REDUCE WATER LEACHING, AND
SELECTED ORGANIC MICROBIAL NUTRIENTS.
· DIRECTIONS FOR USE: USE 3-OZ PER EACH FOOT DIAMETER OF THE ROOT BALL, OR 3-OZ PER INCH CALIPER.  MIX INTO THE

BACKFILL WHEN TRANSPLANTING TREES AND SHRUBS. MIX PRODUCT IN A RING-SHAPED VOLUME OF SOIL AROUND THE
UPPER PORTION OF THE ROOT BALL, EXTENDING FROM THE SOIL SURFACE TO A DEPTH OF ABOUT 8 INCHES, AND
EXTENDING OUT FROM THE  ROOT BALL ABOUT 8 INCHES INTO THE BACKFILL. APPLY WATER TO SOIL SATURATION.

· MYCOR® TREE SAVER® IS EFFECTIVE FOR ALL TREE AND SHRUB SPECIES EXCEPT RHODODENDRONS, AZALEAS, AND
MOUNTAIN LAUREL, WHICH REQUIRE ERICOID MYCORRHIZAE.

· SOIL PH: THE FUNGI IN THIS PRODUCT WERE CHOSEN BASED ON THEIR ABILITY TO SURVIVE AND COLONIZE PLANT ROOTS
IN A PH RANGE OF 3 TO 9.

· FUNGICIDES: THE USE OF CERTAIN FUNGICIDES CAN HAVE A DETRIMENTAL EFFECT ON THE INOCULATION PROGRAM. SOIL
APPLICATION OF ANY FUNGICIDE IS NOT RECOMMENDED FOR TWO WEEKS AFTER APPLICATION.

· OTHER PESTICIDES: HERBICIDES AND INSECTICIDES DO NOT NORMALLY INTERFERE WITH MYCORRHIZAL FUNGAL
DEVELOPMENT, BUT MAY INHIBIT THE GROWTH OF SOME TREE AND SHRUB SPECIES IF NOT USED PROPERLY.

HEALTHY START MACRO TABS 12-8-8
· FERTILIZER TABLETS ARE PLACED IN THE UPPER 4 INCHES OF BACKFILL SOIL WHEN PLANTING TREES AND SHRUBS.
· TABLETS ARE  FORMULATED FOR LONG-TERM RELEASE BY SLOW BIODEGRADATION, AND LAST UP TO 2 YEARS AFTER

PLANTING. TABLETS CONTAIN 12-8-8 NPK FERTILIZER, AS WELL AS A MINIMUM OF SEVEN PERCENT (7%) HUMIC ACID BY
WEIGHT, MICROBIAL NUTRIENTS DERIVED FROM SEA KELP, PROTEIN BYPRODUCTS, AND YUCCA SCHIDIGERA, AND A
COMPLEMENT OF BENEFICIAL RHIZOSPHERE BACTERIA. THE STANDARD 21 GRAM TABLET IS SPECIFIED HERE. DIRECTIONS
FOR USE: FOR PLANTING BALLED & BURLAPPED (B&B) TREES AND SHRUBS, MEASURE THE THICKNESS OF THE TRUNK, AND
USE ABOUT 1 TABLET (21-G) PER HALF-INCH. PLACE THE TABLETS DIRECTLY NEXT TO THE ROOT BALL, EVENLY DISTRIBUTED
AROUND ITS PERIMETER, AT A DEPTH OF ABOUT 4 INCHES.

PLANT QUALITY AND HANDLING NOTES:

1. ALL PLANT MATERIAL SHALL CONFORM TO THE AMERICAN STANDARD FOR NURSERY STOCK (ANSI Z60.1-2004) OR LATEST
REVISION AS PUBLISHED BY THE AMERICAN NURSERY AND LANDSCAPE ASSOCIATION.

2. IN ALL CASES, BOTANICAL NAMES LISTED WITHIN THE APPROVED OR FINAL PLANT LIST SHALL TAKE PRECEDENCE OVER
COMMON NAMES.

3. ALL PLANTS SHALL BE OF SELECTED SPECIMEN QUALITY, EXCEPTIONALLY HEAVY, TIGHTLY KNIT, SO TRAINED OR FAVORED IN
THEIR DEVELOPMENT AND APPEARANCE AS TO BE SUPERIOR IN FORM, NUMBER OF BRANCHES, COMPACTNESS AND SYMMETRY.
ALL PLANTS SHALL HAVE A NORMAL HABIT OR SOUND, HEALTHY, VIGOROUS PLANTS WITH WELL DEVELOPED ROOT SYSTEM.
PLANTS SHALL BE FREE OF DISEASE, INSECT PESTS, EGGS OR LARVAE.

4. PLANTS SHALL NOT BE PRUNED BEFORE DELIVERY.  TREES WITH ABRASION OF THE BARK, SUNSCALDS, DISFIGURING KNOTS OR
FRESH CUTS OF LIMBS OVER ONE AND ONE-FOURTH INCHES (1-1/4") WHICH HAVE NOT COMPLETELY CALLOUSED SHALL BE
REJECTED.

5. ALL PLANTS SHALL BE TYPICAL OF THEIR SPECIES OR VARIETY AND SHALL HAVE A NORMAL HABIT OF GROWTH AND BE LEGIBLY
TAGGED WITH THE PROPER NAME AND SIZE.

6. THE ROOT SYSTEM OF EACH PLANT SHALL BE WELL PROVIDED WITH FIBROUS ROOTS.  ALL PARTS SHALL BE SOUND, HEALTHY,
VIGOROUS, WELL-BRANCHED AND DENSELY FOLIATED WHEN IN LEAF.

7. ALL PLANTS DESIGNATED BALL AND BURLAP (B&B) MUST BE MOVED WITH THE ROOT SYSTEM AS SOLID UNITS WITH BALLS OF
EARTH FIRMLY WRAPPED WITH BURLAP.  THE DIAMETER AND DEPTH OF THE BALLS OF EARTH MUST BE SUFFICIENT TO
ENCOMPASS THE FIBROUS ROOT FEEDING SYSTEMS NECESSARY FOR THE HEALTHY DEVELOPMENT OF THE PLANT.  NO PLANT
SHALL BE ACCEPTED WHEN THE BALL OF EARTH SURROUNDING ITS ROOTS HAS BEEN BADLY CRACKED OR BROKEN
PREPARATORY TO OR DURING THE PROCESS OF PLANTING.  THE BALLS SHALL REMAIN INTACT DURING ALL OPERATIONS.  ALL
PLANTS THAT CANNOT BE PLANTED AT ONCE MUST BE HEELED-IN BY SETTING IN THE GROUND AND COVERING THE BALLS
WITH SOIL OR MULCH AND THEN WATERING.  HEMP BURLAP AND TWINE IS PREFERABLE TO TREATED.  IF TREATED BURLAP IS
USED, ALL TWINE IS TO BE CUT FROM AROUND THE TRUNK AND ALL BURLAP IS TO BE REMOVED.

8. PLANTS TRANSPORTED TO THE PROJECT IN OPEN VEHICLES SHALL BE COVERED WITH TARPS OR OTHER SUITABLE COVERS
SECURELY FASTENED TO THE BODY OF THE VEHICLE TO PREVENT INJURY TO THE PLANTS.  CLOSED VEHICLES SHALL BE
ADEQUATELY VENTILATED TO PREVENT OVERHEATING OF THE PLANTS. EVIDENCE OF INADEQUATE PROTECTION FOLLOWING
DIGGING, CARELESSNESS WHILE IN TRANSIT, OR IMPROPER HANDLING OR STORAGE SHALL BE CAUSE FOR REJECTION OF
PLANT MATERIAL.  ALL PLANTS SHALL BE KEPT MOIST, FRESH, AND PROTECTED.  SUCH PROTECTION SHALL ENCOMPASS THE
ENTIRE PERIOD DURING WHICH THE PLANTS ARE IN TRANSIT, BEING HANDLED, OR ARE IN TEMPORARY STORAGE.

9. ALL PLANT MATERIAL SHALL BE INSTALLED IN ACCORDANCE WITH THE CORRESPONDING LANDSCAPE PLAN AND PLANTING
DETAILS.

10. LANDSCAPE CONTRACTOR SHALL MAKE BEST EFFORT TO INSTALL PLANTINGS ON THE SAME DAY AS DELIVERY.  IF PLANTS ARE
NOT PLANTED IMMEDIATELY ON SITE, PROPER CARE SHALL BE TAKEN TO PLACE THE PLANTINGS IN PARTIAL SHADE WHEN
POSSIBLE. THE ROOT BALL SHALL BE KEPT MOIST AT ALL TIME AND COVERED WITH MOISTENED MULCH OR AGED
WOODCHIPS. PROPER IRRIGATION SHALL BE SUPPLIED SO AS TO NOT ALLOW THE ROOT BALL TO DRY OUT. PLANTINGS
SHALL BE UNTIED AND  PROPER SPACING SHALL BE ALLOTTED FOR AIR CIRCULATION AND TO PREVENT DISEASE, WILTING,
AND LEAF LOSS. PLANTS THAT REMAIN UNPLANTED FOR A PERIOD OF TIME GREATER THAN THREE (3) DAYS SHALL BE HEALED
IN WITH TOPSOIL OR MULCH AND WATERED AS REQUIRED TO PRESERVE ROOT MOISTURE.

11. NO PLANT MATERIAL SHALL BE PLANTED IN MUDDY OR FROZEN SOIL.
12. PLANTS WITH INJURED ROOTS OR BRANCHES SHALL BE PRUNED PRIOR TO PLANTING UTILIZING CLEAN, SHARP TOOLS.  ONLY

DISEASED OR INJURED PLANTS SHALL BE REMOVED.
13. IF ROCK OR OTHER UNDERGROUND OBSTRUCTION IS ENCOUNTERED, THE LANDSCAPE DESIGNER RESERVES THE RIGHT TO

RELOCATE OR ENLARGE PLANTING PITS OR DELETE PLANT MATERIAL FROM THE CONTRACT.
14. IF PLANTS ARE PROPOSED WITHIN SIGHT TRIANGLES, TREES SHALL BE LIMBED AND MAINTAINED TO A HEIGHT OF EIGHT FEET

(8') ABOVE GRADE, AND SHRUBS, GROUND COVER, PERENNIALS, AND ANNUALS SHALL BE MAINTAINED TO A HEIGHT NOT TO
EXCEED TWO FEET (2') ABOVE GRADE UNLESS OTHERWISE NOTED OR SPECIFIED BY THE GOVERNING MUNICIPALITY OR
AGENCY.

15. INSTALLATION SHALL OCCUR DURING THE FOLLOWING SEASONS:
PLANTS (MARCH 15 - DECEMBER 15)
LAWNS (MARCH 15 - JUNE 15 OR SEPTEMBER 1 - DECEMBER 1)

16. THE FOLLOWING TREES ARE SUSCEPTIBLE TO TRANSPLANT SHOCK AND SHALL NOT BE PLANTED DURING THE FALL SEASON
(STARTING SEPTEMBER 15):
ABIES CONCOLOR CORNUS VARIETIES OSTRYA VIRGINIANA
ACER BUERGERIANUM CRATAEGUS VARIETIES PINUS NIGRA
ACER FREEMANII CUPRESSOCYPARIS LEYLANDII PLATANUS VARIETIES
ACER RUBRUM FAGUS VARIETIES POPULUS VARIETIES
ACER SACCHARINUM HALESIA VARIETIES PRUNUS VARIETIES
BETULA VARIETIES ILEX X FOSTERII PYRUS VARIETIES
CARPINUS VARIETIES ILEX NELLIE STEVENS QUERCUS VARIETIES (NOT Q. PALUSTRIS)
CEDRUS DEODARA ILEX OPACA SALIX WEEPING VARIETIES
CELTIS VARIETIES JUNIPERUS VIRGINIANA SORBUS VARIETIES
CERCIDIPHYLLUM VARIETIES KOELREUTERIA PANICULATA TAXODIUM VARIETIES
CERCIS CANADENSIS LIQUIDAMBAR VARIETIES TAXUX B REPANDENS
CORNUS VARIETIES LIRIODENDRON VARIETIES TILIA TOMENTOSA VARIETIES
CRATAEGUS VARIETIES MALUS IN LEAF ULMUS PARVIFOLIA VARIETIES

NYSSA SYLVATICA ZELKOVA VARIETIES
17. IF A PROPOSED PLANT IS UNATTAINABLE OR ON THE FALL DIGGING HAZARD LIST, AN EQUIVALENT SPECIES OF THE SAME SIZE

MAY BE REQUESTED FOR SUBSTITUTION OF THE ORIGINAL PLANT. ALL SUBSTITUTIONS SHALL BE APPROVED BY THE PROJECT
LANDSCAPE DESIGNER OR MUNICIPAL OFFICIAL PRIOR TO ORDERING AND INSTALLATION.

18. DURING THE COURSE OF CONSTRUCTION/PLANT INSTALLATION, EXCESS AND WASTE MATERIALS SHALL BE CONTINUOUSLY
AND PROMPTLY REMOVED AT THE END OF EACH WORK DAY.  ALL DEBRIS, MATERIALS, AND TOOLS SHALL BE PROPERLY
STORED, STOCKPILED OR DISPOSED OF AND ALL PAVED AREAS SHALL BE CLEANED.

19. THE LANDSCAPE CONTRACTOR SHALL DISPOSE OF ALL RUBBISH AND EXCESS SOIL AT HIS EXPENSE TO AN OFF-SITE LOCATION
AS APPROVED BY THE LOCAL MUNICIPALITY.

20. A 90-DAY MAINTENANCE PERIOD SHALL BEGIN IMMEDIATELY AFTER ALL PLANTS HAVE BEEN SATISFACTORILY INSTALLED.
21. MAINTENANCE SHALL INCLUDE, BUT NOT BE LIMITED TO, REPLACING MULCH THAT HAS BEEN DISPLACED BY EROSION OR

OTHER MEANS, REPAIRING AND RESHAPING WATER RINGS OR SAUCERS, MAINTAINING STAKES AND GUYS IF ORIGINALLY
REQUIRED, WATERING WHEN NEEDED OR DIRECTED, WEEDING, PRUNING, SPRAYING, FERTILIZING, MOWING THE LAWN, AND
PERFORMING ANY OTHER WORK REQUIRED TO KEEP THE PLANTS IN A HEALTHY CONDITION.

22. MOW ALL GRASS AREAS AT REGULAR INTERVALS TO KEEP THE GRASS HEIGHT FROM EXCEEDING THREE INCHES (3").  MOWING
SHALL BE PERFORMED ONLY WHEN GRASS IS DRY.  MOWER BLADE SHALL BE SET TO REMOVE NO MORE THAN ONE THIRD (1/3)
OF THE GRASS LENGTH.  WHEN THE AMOUNT OF GRASS IS HEAVY, IT SHALL BE REMOVED TO PREVENT DESTRUCTION OF THE
UNDERLYING TURF.  MOW GRASS AREAS IN SUCH A MANNER AS TO PREVENT CLIPPINGS FROM BLOWING ON PAVED AREAS,
AND SIDEWALKS.  CLEANUP AFTER MOWING SHALL INCLUDE SWEEPING OR BLOWING OF PAVED AREAS AND SIDEWALKS TO
CLEAR THEM FROM MOWING DEBRIS.

23. GRASSED AREAS DAMAGED DURING THE PROCESS OF THE WORK SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR, WHO
SHALL RESTORE THE DISTURBED AREAS TO A CONDITION SATISFACTORY TO THE PROJECT LANDSCAPE DESIGNER, MUNICIPAL
OFFICIAL, OR OWNER/OWNER'S REPRESENTATIVE.  THIS MAY INCLUDE FILLING TO GRADE, FERTILIZING, SEEDING, AND
MULCHING.

24. SHOULD THE OWNER REQUIRE MAINTENANCE BEYOND THE STANDARD 90-DAY MAINTENANCE PERIOD, A SEPARATE
CONTRACT SHALL BE ESTABLISHED.

25. LANDSCAPE CONTRACTOR SHALL WATER NEW PLANTINGS FROM TIME OF INSTALL AND THROUGHOUT REQUIRED 90-DAY
MAINTENANCE PERIOD UNTIL PLANTS ARE ESTABLISHED.  IF ON-SITE WATER IS NOT AVAILABLE AT THE PROJECT LOCATION,
THE LANDSCAPE CONTRACTOR SHALL FURNISH IT BY MEANS OR A WATERING TRUCK OR OTHER ACCEPTABLE MANNER.

26. THE QUANTITY OF WATER APPLIED AT ONE TIME SHALL BE SUFFICIENT TO PENETRATE THE SOIL TO A MINIMUM OF EIGHT
INCHES (8") IN SHRUB BEDS AND SIX INCHES (6") IN TURF AREAS AT A RATE WHICH WILL PREVENT SATURATION OF THE SOIL.

27. IF AN AUTOMATIC IRRIGATION SYSTEM HAS BEEN INSTALLED, IT CAN BE USED FOR WATERING PLANT MATERIAL.  HOWEVER,
FAILURE OF THE SYSTEM DOES NOT ELIMINATE THE LANDSCAPE CONTRACTOR'S RESPONSIBILITY OF PLANT HEALTH AND
ESTABLISHMENT.

PLANT MATERIAL GUARANTEE NOTES:

1. THE LANDSCAPE CONTRACTOR SHALL GUARANTEE ALL PLANT MATERIAL FOR A PERIOD OF ONE YEAR (1 YR.) FROM APPROVAL
OF LANDSCAPE INSTALLATION BY THE PROJECT LANDSCAPE DESIGNER, MUNICIPAL OFFICIAL, OR OWNER/OWNER'S
REPRESENTATIVE.

2. THE LANDSCAPE CONTRACTOR SHALL REMOVE AND REPLACE DYING, DEAD, OR DEFECTIVE PLANT MATERIAL AT HIS EXPENSE.
THE LANDSCAPE CONTRACTOR SHALL ALSO BE RESPONSIBLE FOR ANY DAMAGES CAUSED BY HIS COMPANY'S OPERATIONS.

3. ALL REPLACEMENT PLANTS SHALL BE OF THE SAME SPECIES AND SIZE AS SPECIFIED ON THE APPROVED OR FINAL PLANT LIST.
REPLACEMENTS RESULTING FROM REMOVAL, LOSS, OR DAMAGE DUE TO OCCUPANCY OF THE PROJECT IN ANY PART,
VANDALISM, PHYSICAL DAMAGE BY ANIMALS, VEHICLES, ETC., AND LOSSES DUE TO CURTAILMENT OF WATER BY LOCAL
AUTHORITIES SHALL BE APPROVED AND PAID FOR BY THE OWNER.

4. THE CONTRACTOR SHALL INSTRUCT THE OWNER AS TO THE PROPER CARE AND MAINTENANCE OF ALL PLANTINGS.

LAWN (SEED OR SOD) NOTES:

1. SEED MIXTURE SHALL BE FRESH, CLEAN, NEW CROP SEED.  SOD SHALL BE STRONGLY ROOTED, UNIFORM IN THICKNESS, AND
FREE OF WEEDS, DISEASE, AND PESTS.

2. SEED OR SOD SHALL BE PURCHASED FROM A RECOGNIZED DISTRIBUTOR AND SHALL BE COMPOSED OF THE MIX OR BLEND
WITHIN THE PROVIDED “SEED SPECIFICATION” OR “SOD SPECIFICATION.”

3. REFERENCE LANDSCAPE PLAN FOR AREAS TO BE SEEDED OR LAID WITH SOD.
4. SEEDING SHALL NOT BE PERFORMED IN WINDY WEATHER.  IF THE SEASON OF THE PROJECT COMPLETION PROHIBITS

PERMANENT STABILIZATION, TEMPORARY STABILIZATION SHALL BE PROVIDED IN ACCORDANCE WITH THE “TEMPORARY
SEEDING SPECIFICATION.”

5. PROTECT NEW LAWN AREAS AGAINST TRESPASSING WHILE THE SEED IS GERMINATING.  FURNISH AND INSTALL FENCES, SIGNS,
BARRIERS OR ANY OTHER NECESSARY TEMPORARY PROTECTIVE DEVICES.  DAMAGE RESULTING FROM TRESPASS, EROSION,
WASHOUT, SETTLEMENT OR OTHER CAUSES SHALL BE REPAIRED BY THE LANDSCAPE CONTRACTOR AT HIS EXPENSE.  REMOVE
ALL FENCES, SIGNS, BARRIERS OR OTHER TEMPORARY PROTECTIVE DEVICES ONCE LAWN HAS BEEN ESTABLISHED.

NOTES:

1. FOR CONTAINER-GROWN TREES, USE FINGERS OR SMALL HAND TOOLS TO PULL THE ROOTS OUT OF THE OUTER LAYER OF
POTTING SOIL; THEN CUT OR PULL APART ANY ROOTS CIRCLING THE PERIMETER OF THE CONTAINER

2. THOROUGHLY SOAK THE TREE ROOT BALL AND ADJACENT PREPARED SOIL SEVERAL TIMES DURING THE FIRST MONTH AFTER
PLANTING AND REGULARLY THROUGHOUT THE FOLLOWING TWO SUMMERS.

3. SOIL AMENDMENTS:
·MODIFY HEAVY CLAY OR SILT SOILS (MORE THAN 40% CLAY OR SILT) BY ADDING COMPOSTED PINE BARK (UP TO 30% BY

VOLUME) OR GYPSUM
·MODIFY EXTREMELY SANDY SOILDS (MORE THAN 85% SAND) BY ADDING ORGANIC MATTER AND/OR DRY, SHREDDED CLAY

LOAM UP TO 30% OF THE TOTAL MIX

AVOID PURCHASING TREES
WITH TWO LEADERS OR REMOVE
ONE AT PLANTING: OTHERWISE,
DO NOT PRUNE TREE AT
PLANTING EXCEPT FOR SPECIFIC
STRUCTURAL CORRECTIONS
SET ROOT BALL FLUSH TO GRADE
OR SEVERAL INCHES HIGHER IN
POORLY DRAINING SOILS

CUT BANDS OF WIRE BASKET
AND FOLD AWAY FROM TOP
OF ROOT BALL

4" BUILT-UP EARTH SAUCER

BACKFILL SOIL
· 1 PART SOIL AMENDMENT

(BASED ON SOIL TEST)
· 3 PARTS NATIVE TOPSOIL

TAMP SOIL SOLIDLY AROUND
BASE OF ROOT BALL

SET ROOT BALL ON FIRM PAD
IN BOTTOM OF HOLE

DO NOT STAKE OR WRAP TRUNK

3" DOUBLE SHREDDED
HARDWOOD MULCH (DO NOT

PLACE MULCH IN CONTACT
WITH TREE TRUNK)

HOLE SHALL BE 2 1/2 TIMES
THE WIDTH OF THE ROOT BALL

ROPES AT THE TOP OF
BALL  SHALL BE CUT AND

REMOVED. FOLD BACK
TOP 1/3 OF BURLAP.ALL

NON-BIODEGRADABLE
MATERIAL SHALL BE

REMOVED.

UNDISTURBED SUBGRADE

DIG WIDE, SHALLOW HOLE
WITH TAPERED SIDES

EVERGREEN TREE PLANTING DETAIL
NOT TO SCALE

REFERENCES ARCHITECTURAL GRAPHIC STANDARDS COPYRIGHT 2000

4-6" DEEPER THAN ROOT BALL

DECIDUOUS TREE PLANTING DETAIL
REFERENCES ARCHITECTURAL GRAPHIC STANDARDS COPYRIGHT 2000

NOT TO SCALE

NOTES:

1.  FOR CONTAINER-GROWN TREES, USE FINGERS OR SMALL HAND TOOLS TO PULL THE ROOTS OUT OF THE OUTER LAYER OF
POTTING SOIL; THEN CUT OR PULL APART ANY ROOTS CIRCLING THE PERIMETER OF THE CONTAINER.
2. THOROUGHLY SOAK THE TREE ROOT BALL AND ADJACENT PREPARED SOIL SEVERAL TIMES DURING THE FIRST MONTH AFTER
PLANTING AND REGULARLY THROUGHOUT THE FOLLOWING TWO SUMMERS.
3.  SOIL AMENDMENTS:

·MODIFY HEAVY CLAY OR SILT SOILS (MORE THAN 40% CLAY OR SILT) BY ADDING COMPOSTED PINE BARK (UP TO 30% BY
VOLUME) OR GYPSUM

·MODIFY EXTREMELY SANDY SOILS (MORE THAN 85% SAND) BY ADDING ORGANIC MATTER AND/OR DRY, SHREDDED CLAY
LOAM UP TO 30% OF THE TOTAL MIX

DO NOT STAKE OR WRAP TRUNK

HOLE SHALL BE 2 1/2 TIMES THE
WIDTH OF THE ROOT BALL

3" DOUBLE SHREDDED
HARDWOOD MULCH (DO NOT

PLACE MULCH IN CONTACT
WITH TREE TRUNK)

ROPES AT TOP OF BALL SHALL
BE CUT AND REMOVED.  FOLD

BACK TOP 1/3 OF BURLAP.
ALL NON-BIODEGRADABLE

MATERIAL SHALL BE REMOVED.

UNDISTURBED SUBGRADE

DIG WIDE, SHALLOW HOLE
WITH TAPERED SIDES

AVOID PURCHASING TREES WITH
TWO LEADERS OR REMOVE ONE AT
PLANTING: OTHERWISE, DO NOT
PRUNE TREE AT PLANTING EXCEPT
FOR SPECIFIC STRUCTURAL
CORRECTIONS

SET ROOT BALL FLUSH TO GRADE
OR SEVERAL INCHES HIGHER IN
POORLY DRAINING SOILS

CUT BANDS OF WIRE BASKET AND
FOLD AWAY FROM TOP OF ROOT
BALL

4" BUILT-UP EARTH SAUCER

BACKFILL SOIL
· 1 PART SOIL AMENDMENT (BASED

ON SOIL TEST)
· 3 PARTS NATIVE TOPSOIL

4-6" DEEPER THAN ROOT BALL

TAMP SOIL SOLIDLY AROUND BASE
OF ROOT BALL

SET ROOT BALL ON FIRM PAD IN
BOTTOM OF HOLE

SPACING CHART

A

ROW "A"SPACING "D"

PLANTED ON CENTER (SEE SPACING CHART)

36" O.C.

6" O.C.

8" O.C.

10" O.C.

12" O.C.

15" O.C

18" O.C.

24" O.C.

30" O.C.

30.00"

5.20"

6.93"

8.66"

10.40"

13.00"

15.60"

20.80"

26.00"

DD

D

NOT TO SCALE

NOTES:

1. THOROUGHLY SOAK THE GROUND COVER ROOT BALL AND ADJACENT PREPARED SOIL SEVERAL TIMES DURING THE FIRST MONTH
AFTER PLANTING AND REGULARLY THROUGHOUT THE FOLLOWING TWO SUMMERS.

2. SOIL AMENDMENTS:
·MODIFY HEAVY CLAY OR SILT SOILDS (MORE THAN 40% CLAY OR SILT) BY ADDING COMPOSTED PINE BARK (UP TO 30% BY VOLUME) OR

GYPSUM
·MODIFY EXTREMELY SANDY SOILDS (MORE THAN 85% SAND) BY ADDING ORGANIC MATTER AND/OR DRY, SHREDDED CLAY LOAM UP

TO 30% OF THE TOTAL MIX
3.     ALL GROUND COVER AREAS SHALL BE TREATED WITH A PRE-EMERGENT PER MANUFACTURER'S SPECIFICATIONS

2" DOUBLE
SHREDDED
HARDWOOD MULCH
(DO NOT PLACE
MULCH AGAINST
THE BASE OF THE
PLANT)

GENTLY PULL ROOTS AWAY
FROM TOPSOIL MASS WITH
FINGERS

BACKFILL SOIL
· 1 PART SOIL AMENDMENT

(BASED ON SOIL TEST)
· 3 PARTS NATIVE TOPSOIL

UNDISTURBED SUBGRADE

GROUND COVER/PERENNIAL/ANNUAL
PLANTING DETAIL

NOT TO SCALE

8" TO 12"

NOTES:

1. FOR THE CONTAINER-GROWN SHRUBS, USE FINGERS OR SMALL HAND TOOL TO PULL THE ROOTS OUT OF THE OUTER LAYER OF POTTING SOIL; THEN CUT OR PULL APART ANY ROOTS
CIRCLING THE PERIMETER OF THE CONTAINER.

2. THOROUGHLY SOAK THE SHRUB ROOT BALL AND ADJACENT PREPARED SOIL SEVERAL TIMES DURING THE FIRST MONTH AFTER PLANTING AND REGULARLY THROUGHOUT THE
FOLLOWING TWO SUMMERS.
·MODIFY HEAVY CLAY OR SILT SOILS (MORE THAN 40% CLAY OR SILT) BY ADDING COMPOSTED PINE BARK (UP TO 30% BY VOLUME) OR GYPSUM
·�MODIFY EXTREMELY SANDY SOILS (MORE THAN 85% SAND) BY ADDING ORGANIC MATTER AND/OR DRY, SHREDDED CLAY LOAM UP TO 30% OF THE TOTAL

ROPES AT THE TOP OF BALL SHALL
BE CUT AND REMOVED. FOLD BACK

TOP 1/3 OF BURLAP. ALL
NON-BIODEGRADABLE MATERIAL

SHALL BE REMOVED.

PLANTING HOLE SHALL BE 12" TO
18" DEEP. FOR LARGER SHRUB

ROOT BALLS, MAKE DEPTH MIN.
4" DEEPER THAN BALL.

BALLED AND BURLAPPED PLANT

SOIL SURFACE ROUGHENED TO
BIND WITH BACKFILL SOIL.

TOP OF SHRUB ROOT BALL SHALL BE SET
FLUSH WITH FINISHED GRADE

3" DOUBLE SHREDDED HARDWOOD
MULCH (DO NOT PLACE MULCH AGAINST
THE BASE OF THE PLANT)

CONTAINER-GROWN PLANT WITH
ROOTS PULLED OUT OF BALL

BACKFILL SOIL
· 1 PART SOIL AMENDMENT

(BASED ON SOIL TEST)
· 3 PARTS NATIVE TOPSOIL

UNDISTURBED SUBGRADE

DECIDUOUS AND EVERGREEN SHRUB PLANTING DETAIL
NOT TO SCALE

REFERENCES ARCHITECTURAL GRAPHIC STANDARDS COPYRIGHT 2000
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GENERAL LIGHTING NOTES

1. THE LIGHTING LEVELS DEPICTED WITHIN THE PLAN SET ARE
CALCULATED UTILIZING DATA OBTAINED FROM THE LISTED
MANUFACTURER. ACTUAL ILLUMINATION LEVELS AND PERFORMANCE
OF ANY PROPOSED LIGHTING FIXTURE MAY VARY DUE TO
UNCONTROLLABLE VARIABLES SUCH ARE WEATHER, VOLTAGE
SUPPLY, LAMP TOLERANCE, EQUIPMENT SERVICE LIFE AND OTHER
VARIABLE FIELD CONDITIONS.

2. WHERE APPLICABLE, THE EXISTING LIGHT LEVELS DEPICTED WITHIN
THE PLAN SET SHALL BE CONSIDERED APPROXIMATE. THE EXISTING
LIGHT LEVELS ARE BASED ON FIELD OBSERVATIONS AND THE
MANUFACTURER'S DATA OF THE ASSUMED OR MOST SIMILAR
LIGHTING FIXTURE MODEL.

3. UNLESS NOTED ELSEWHERE WITHIN THIS PLAN SET, THE LIGHT LOSS
FACTORS USED IN THE LIGHTING ANALYSIS ARE AS FOLLOWS:
· LIGHT EMITTING DIODES (LED): 0.90
· HIGH PRESSURE SODIUM: 0.72
· METAL HALIDE: 0.72

4. THE CONTRACTOR SHALL NOTIFY STONEFIELD ENGINEERING &
DESIGN, LLC. IN WRITING, PRIOR TO THE START OF CONSTRUCTION,
OF ANY PROPOSED LIGHTING LOCATIONS THAT CONFLICT WITH
EXISTING/ PROPOSED DRAINAGE, UTILITY, OR OTHER IMPROVEMENTS.

5. THE CONTRACTOR IS RESPONSIBLE TO PREPARE A WIRING PLAN AND
PROVIDE ELECTRIC SERVICE TO ALL PROPOSED LIGHTING FIXTURES.
THE CONTRACTOR IS REQUIRED TO PREPARE AN AS-BUILT PLAN OF
WIRING AND PROVIDE COPIES TO THE OWNER AND STONEFIELD
ENGINEERING & DESIGN, LLC.
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0' 120'60'60'

1" = 60'

LIGHTING PLAN

C-18

1" = 60'

A  (XX')

X.X

PROPOSED CALCULATION AREA

SYMBOL DESCRIPTION

PROPOSED ISOMETRIC LINE

PROPOSED LIGHTING FIXTURE
(MOUNTING HEIGHT)

PROPOSED LIGHTING INTENSITY
(FOOTCANDLES)

PROPOSED AREA LIGHT

PROPOSED BUILDING MOUNTED  LIGHT

LIGHTING REQUIREMENTS
CODE SECTION REQUIRED PROPOSED

§ 27.11-E.1.a MAXIMUM ILLUMINATION*:

TOTAL SITE: 20 FC 18.3 FC

RESIDENTIAL PROPERTY LINE: 0.3 FC 0.3 FC

NON-RESIDENTIAL PROPERTY LINE: 1.0 FC 1.0 FC

MINIMUM ILLUMINATION*:

ANYWHERE TO BE ILLUMINATED: 0.3 FC 0.3 FC

AVERAGE PARKING LOT ILLUMINATION(**):

LARGE (100 + SPACES): 0.9 FC 4.7 FC

§ 27.11- E.1.d MAXIMUM POLE HEIGHT:

20 FT 20 FT

(*)

(**)

MEASURED AT GROUND LEVEL

MEASURED AT 5 FT ABOVE GROUND LEVEL

PROPOSED LUMINAIRE SCHEDULE

MANUFACTURERLLFDISTRIBUTIONSECURITY LIGHTINGQUANTITYLABELSYMBOL IES FILE

A 22 TYPE IV 0.9
EATON LUMARK PREVAIL AND FIXTURE COMBO
QUAD 90 DEG EATON PRV-C60-D-UNV-T4-BZ-7030

C 6 TYPE IV 0.9EATON LUMARK XTOR CORSSTOUR MAXX LED EATON XTOR12B-W

B 10 TYPE III 0.9EATON LUMARK PREVAIL AND FIXTURE COMBO WITH
HOUSE SIDE SHIELD EATON PRV-C40-D-UNV-T3-BZ-7030-HSS
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6" Ø STEEL PIPE FILLED
WITH CONCRETE &
PAINTED TRAFFIC YELLOW

ACCESSIBLE PARKING SIGN WITH
BOLLARD DETAIL

NOT TO SCALE

U-CHANNEL

PENALTY

RESERVED
PARKING

GREEN LETTERS

52"
(MIN.)

COMMUNITY SERVICE

$250 MIN. AND/OR

TOW-AWAY ZONE

SUBSEQUENT OFFENSES
$250  1   OFFENSEST

UP TO 90 DAYS

VAN
ACCESSIBLE

VAN ACCESSIBLE SIGN
(R7-8P) WHERE INDICATED
ON PLANS

MICHIGAN SUPPLEMENTAL
PENALTY SIGN

MICHIGAN ACCESSIBLE
PARKING SIGN
12" X 18" (R7-8)

WHITE BACKGROUND

AZURE BLUE

WHITE SYMBOL

3' - 6"

3000 PSI CONCRETE
FOOTING

6"

12"

BACKFILL WITH SUITABLE
MATERIAL AND COMPACT
THOROUGHLY

ACCESSIBLE PARKING STALL MARKINGS

19
'

8' MINIMUM8' MINIMUM 8' MINIMUM

NOT TO SCALE

ADA ACCESSIBLE PARKING
SIGN AND VAN ACCESSIBLE

SUPPLEMENTAL SIGN

4" WIDE, AZURE
BLUE STRIPING
AT 36" SPACING

4" WIDE,
AZURE BLUE

PAINT STRIPE

4" WIDE
AZURE BLUE

PAINT STRIPE

ADA ACCESSIBLE
PARKING SIGN

PAINTED 4"
AZURE BLUE
SYMBOL OF

ACCESSIBILITY
36" W X 36" H NO

PARKING

12" HIGH PAINTED
'NO PARKING'

LETTERING

FACE AND TOP OF CURB AT
ADA SPACES AND AISLES TO
BE PAINTED YELLOW

NOTES:
1. SEE SITE PLAN FOR EXACT SIGN

LOCATIONS.
2. PARKING STALL MARKINGS ARE TO

BE MEASURED FROM CENTER OF
MARKING TO CENTER OF MARKING.

60"
(MIN.)

42"
MINIMUM

48
" 

M
IN

IM
U

M

ACCESSIBLE
ENTRANCE

LATCH APPROACH

LANDING
AREA

42"
MINIMUM

54
" 

M
IN

IM
U

M

ACCESSIBLE
ENTRANCE

ALTERNATE HINGE APPROACH

LANDING
AREA

ACCESSIBLE ENTRANCE LANDING DETAIL

NOTES:
1. MAXIMUM SLOPE ON LANDING SHALL BE 1:50 IN ALL DIRECTIONS
2. DIMENSIONS SHOWN HERE ARE THE MINIMUM DIMENSIONS REQUIRED FOR AN ADA COMPLIANT LANDING

AT THE ACCESSIBLE ENTRANCE. REFER TO SITE PLAN FOR SITE SPECIFIC DIMENSIONS THAT MAY SPECIFY A
LARGER LANDING AREA.

3. CONTRACTOR SHALL CONTACT THE ENGINEER BEFORE CONSTRUCTION IF THE ACCESSIBLE ENTRANCE
ON SITE DOES NOT MATCH THE SCENARIO SHOWN ABOVE.

NOT TO SCALE

STOP SIGN
(R1-1) WHITE RED 36"x36" GROUND

M.U.T.C.D.
NUMBER TEXT

COLOR

LEGEND BACKGROUND

SIZE OF SIGN
(WIDTH X
HEIGHT)

TYPE OF
MOUNT

NOTE:
1. ALL SIGNS SHALL BE IN ACCORDANCE WITH THE FEDERAL HIGHWAY

ADMINISTRATION (FHWA) MANUAL ON UNIFORM TRAFFIC
CONTROL DEVICES (MUTCD), EXCEPT AS NOTED.

2. ALL SIGNS SHALL BE MOUNTED AS TO NOT OBSTRUCT THE SHAPE
OF "STOP" (R1-1) AND "YIELD" (R1-2) SIGNS.

SIGN DATA TABLE
NOT TO SCALE

36"

SIGN POST DETAIL

72"

NOT TO SCALE

U-CHANNEL

MUTCD STANDARD SIGN
(SIZE, SHAPE AND
COLORS). SEE SIGN CHART.

PARKING STALL MARKINGS

SE
E 

PL
A

N

SEE PLAN

NOT TO SCALE

4" WIDE
WHITE STRIPE

CURB OR EDGE OF PAVEMENT
(SEE SITE PLAN)

STOP BAR & ARROW DETAILS
NOT TO SCALE

36"

36"

36"

24"

24"

PAINTED 24" WHITE LINE

PAINTED WHITE LETTERING PAINTED WHITE SYMBOL

FLUSH CURB DIMENSIONS

A B C

72" 6" 12"

60" 5" 13"

48" 4" 14"

36" 3" 15"

FLUSH CURB DETAIL
NOT TO SCALE

ELEVATION SECTION
A-A

C

B (MAXIMUM)

18" CURB
BELOW

PAVEMENT

A A

6"

18"

0"
(FLUSH)

TOP OF CURB

FINAL PAVEMENT GRADESEE PLAN

TOP OF
PAVEMENT

A

A

FLUSH CURB

LANDSCAPED
AREA

LANDSCAPED
AREA

RAMP
1:12 MAXIMUM

SLOPE

LANDING
1:50 MAXIMUM

SLOPE

CURB RAMP DETAIL

NOTES:
1. CROSS SLOPE ON RAMP SHALL NOT EXCEED 2%
2. A FLUSH CURB SHALL HAVE A MINIMUM WIDTH OF 36". SEE PLAN FOR EXACT WIDTH.
3. RAMP SHALL HAVE A MAXIMUM RISE OF 6" WITHOUT A HANDRAIL

NOT TO SCALE

CONCRETE WALKWAY DETAIL
NOT TO SCALE

NOTES:
1. MAXIMUM CROSS SLOPE SHALL BE  14" PER FOOT.
2. 1

4" EXPANSION JOINTS SHALL BE PROVIDED AT 12' INTERVALS WITH PRE-MOLDED,
BITUMINOUS JOINT FILLER, RECESSED 14" FROM THE SURFACE.

3. 1" DEEP BY  14" WIDE, TOOLED CONTRACTION JOINTS SHALL BE PROVIDED AT 4'  INTERVALS.
4. EXPANSION JOIN SHALL BE PROVIDED WHERE ADJACENT TO A BUILDING.

WIDTH (SEE PLAN)

SECTION

PLAN

4' BETWEEN
 CONTRACTION

JOINTS

12' BETWEEN EXPANSION JOINTS

WIDTH
SEE

PLAN

FINISHED GRADE SHALL BE
FLUSH WITH ABUTTING
SIDEWALK

MEET GRADE AT PERIMETER
OF SIDEWALK

APPROVED COMPACTED
SUBGRADE

4" THICK, AIR ENTRAINED
CONCRETE 4,000 PSI AT 28
DAYS

4" THICK, APPROVED CLEAN
CRUSHED STONE

EXISTING ASPHALTNEW ASPHALT

FULL DEPTH ASPHALT PAVEMENT DETAIL
NOT TO SCALE

 APPROVED COMPACTED
SUBGRADE

MILLED ASPHALT KEY
1" DEEP X 12" WIDE

HOT TAR SEAL

SAW CUT AND HOT
TAR SEAL

1.5" THICK, HMA SURFACE COURSE

1.5" THICK, HMA BASE COURSE

8" THICK, APPROVED DENSE
GRADED AGGREGATE

NOTE:
HMA MIX AND DENSE GRADED AGGREGATE
SHALL CONFORM TO STATE DEPARTMENT
OF TRANSPORTATION SPECIFICATIONS.

NOT TO SCALE

CONCRETE CURB AND GUTTER DETAIL

NOTES:
1. CONCRETE SHALL BE 3500 PSI AT 28 DAYS, AIR-ENTRAINED.
2. TRANSVERSE EXPANSION JOINTS SHALL BE PROVIDED AT 20 FOOT INTERVALS WITH PRE-MOLDED,

BITUMINOUS JOINT FILLER, RECESSED 14" FROM SURFACE.
3. HALF DEPTH CONTRACTION JOINTS SHALL BE PROVIDED AT 10 FOOT INTERVALS.
4. 14" CURB DEPTH SHALL BE MAINTAINED AT DEPRESSED OR FLUSH CURBED AREAS.

PITCH-IN CURB PITCH-OUT CURB

R=2"

R=2"

R=2"

R=2" 14"

5 1/2"

SEE
PLAN

14"

SEE
PLAN

EXPANSION JOINT WHERE ABUTTING
CONCRETE SIDEWALK.  GRADE OF

SIDEWALK OR ADJACENT LANDSCAPE
AREA SHALL MEET TOP OF CURB.

5 1/2"

5"

4"

5"

4"

4"

4"

APPROVED
COMPACTED
SUBGRADE

APPROVED
COMPACTED
SUBGRADE

18" 18"

#4 BARS
#4 BARS

PAVEMENT STRIPING & MARKINGS NOTES:
1. ALL SIGNING AND STRIPING IN EXISTING CONDITION IN CONFLICT WITH THE

PROPOSED DESIGN PLAN SHALL BE REMOVED.
2. ALL PROPOSED SIGNING AND STRIPING SHALL CONFORM TO THE CURRENT

MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD) PUBLISHED BY THE
FEDERAL HIGHWAY ADMINISTRATION.

3. PAVEMENT STRIPING AND MARKINGS SHALL BE INSTALLED IN CONFORMANCE
WITH ALL APPLICABLE LOCAL, COUNTY AND STATE REQUIREMENTS.

4. UNLESS OTHERWISE SPECIFIED, ALL STRIPING AND MARKINGS IN THE PUBLIC
RIGHT-OF-WAY SHALL BE OF THERMOPLASTIC PAINT OR PREFORMED
THERMOPLASTIC MARKINGS.

5. UNLESS OTHERWISE SPECIFIED, ON SITE PARKING STALL STRIPING, FIRE LANE
STRIPING AND DIRECTIONAL ARROWS SHALL BE EPOXY PAINT.  ON SITE STOP
BARS, "DO NOT ENTER" BARS, AND ASSOCIATED LETTERING SHALL BE
THERMOPLASTIC PAINT OR PREFORMED THERMOPLASTIC MARKINGS.

X X X X X X X X X

6" X 6" GRID, W2.9 X W2.9
WELDED WIRE MESH

REINFORCED 6"

NOT TO SCALENOTES:
1. 1

2" EXPANSION JOINTS WITH WATER SEAL SHALL BE PROVIDED AT 12' INTERVALS WITH PRE-MOLDED,
BITUMINOUS JOINT FILLER, RECESSED 14" FROM THE SURFACE.  LONGITUDINAL REBAR TO BE CUT AT
EXPANSION JOINTS.

2. 1" DEEP BY  14" WIDE, TOOLED CONTRACTION JOINTS SHALL BE PROVIDED AT MID-POINT BETWEEN
EXPANSION JOINTS OR 6' INTERVALS MAX.

3. CONCRETE SHALL RECEIVE  BROOM FINISH.
4. ALL EXPOSED CORNERS TO HAVE 12" CHAMFER.

WIDTH (SEE PLAN)

SECTION

FINISHED GRADE SHALL BE FLUSH
WITH ABUTTING PAVEMENT

MEET GRADE AT PERIMETER
OF CONCRETE MAT

APPROVED COMPACTED
SUBGRADE

6" THICK, AIR ENTRAINED
CONCRETE 4,000 PSI AT 28 DAYS

6" THICK, APPROVED CLEAN
CRUSHED STONE

CONCRETE MAT

PAINTED 12" WHITE LINE
AT 36" SPACING ON

CENTER

PAINTED 6" WHITE LINE

NOT TO SCALE

SEE PLAN

PAINTED LINES SHALL BE
PARALLEL WITH VEHICULAR

TRAFFIC

CROSSWALK DETAIL
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1

8" ASSUMED POLE DIAMETER
24" FOUNDATION DIAMETER

6'-6" FOUNDATION DEPTH
#3 REINFORCING TIES AT 12" C-C

(6) #5 VERTICAL REINFORCEMENT BARS

18' LIGHT POLE

20' MOUNTING HEIGHT

FO
U

N
D

A
T

IO
N

 D
EP

T
H

M
O

U
N

T
IN

G
 H

EI
G

H
T

2' MIN.

3" CLEAR COVER
FOR ALL REBAR

LIGHT POLE INSTALLATION DETAIL (22')
NOT TO SCALE

NOTES:
1. MINIMUM SOIL BEARING PRESSURE OF 1500 PSF, SOIL FRICTION ANGLE OF 30 DEGREES, AND SOIL DRY UNIT WEIGHT OF

120 PCF SHALL BE CONFIRMED IN THE FIELD BY A QUALIFIED PROFESSIONAL.
2. CAST-IN-PLACE CONCRETE SHALL BE CONSOLIDATED USING VIBRATOR.
3. ALL REBAR TO BE NEW GRADE 60 STEEL.
4. PRE-CAST PIERS ACCEPTABLE UPON WRITTEN APPROVAL OF SHOP DRAWING BY ENGINEER.
5. CONCRETE TO BE INSTALLED A MINIMUM OF 7 DAYS PRIOR TO INSTALLING LIGHT POLE.  POURED CONCRETE MIX

REQUIRED TO OBTAIN 80% OF DESIGN STRENGTH PRIOR TO INSTALLING LIGHT POLE.
6. CONCRETE SHALL HAVE A MAXIMUM SLUMP OF 4" (WITHIN 1" TOLERANCE).
7. POLE SHALL BE RATED FOR 10 MPH HIGHER THAN MAXIMUM WIND SPEED 33FT ABOVE GROUND FOR THE AREA BASED

ON ANSI/ASCE 7-93.
8. POUR TO BE TERMINATED AT A FORM.
9. WORK SHALL CONFORM TO ACI BEST PRACTICES FOR APPROPRIATE TEMPERATURE AND WEATHER CONDITIONS.
10. CONTRACTOR TO TEMPORARILY SUPPORT ADJACENT SOIL AND STRUCTURES DURING EXCAVATION IF REQUIRED.

MOUNTING ARM BY
LIGHTING MANUFACTURER

SEE PLAN FOR NUMBER
AND ORIENTATION

 OF FIXTURES

HANDHOLE WITH
COVER

LIGHT POLE BY LIGHTING
MANUFACTURER

(SEE NOTE 7)

ELECTRIC CONDUIT
STUB UP MINIMUM 12"

ANCHOR BOLTS AND
BASE PLATE BY LIGHTING

MANUFACTURER

1" CHAMFER

HIGH-STRENGTH
NON-SHRINK
GROUT

24"

3 TIES AT
4" C-C

REINFORCEMENT
TIES SPACING
(12" OVERLAP)

VERTICAL
REINFORCEMENT BARS

EQUALLY SPACED

CAST-IN-PLACE
CONCRETE ROUND PIER

FOUNDATION, 3000 PSI
AIR-ENTRAINED

CONCRETE AT 28 DAYS

COMPACTED SUITABLE
BACKFILL TO 95% OPTIMUM
DRY PROCTOR DENSITY IN
LIFTS OF LESS THAN 9" OF
UNCOMPACTED SOIL

FOUNDATION
DIAMETER

LIGHTNING GROUND ROD AND ALL
ELECTRICAL COMPONENTS TO COMPLY
WITH NATIONAL ELECTRIC CODE

LANDSCAPING

36"

CURB OR EDGE
OF PAVEMENT

PROPOSED UTILITY LINE

6" THICK, APPROVED CLEAN
CRUSHED STONE (WATER AND
SEWER SERVICE ONLY)

3' PLUS UTILITY DIAMETER

SEE NOTE

UTILITY TRENCH DETAIL
NOT TO SCALE

PROPOSED/EXISTING
PAVEMENT

PROPOSED FULL DEPTH
ASPHALT

NOTE:

MINIMUM PIPE COVER SHALL BE AS FOLLOW:
· ELECTRIC SERVICE - PER APPLICABLE UTILITY AUTHORITY
· GAS SERVICE - PER APPLICABLE UTILITY AUTHORITY
· SEWER SERVICE - 36" MINIMUM
· WATER SERVICE - 48" MINIMUM

TOP SOIL

EXISTING GRADE

WARNING TAPE WITH METALLIC LOCATOR
STRIP TO BE INSTALLED WITH ELECTRIC
CONDUIT ONLY

BACKFILL WITH SUITABLE EXCAVATED
MATERIAL. MATERIAL TO BE COMPACTED
THOROUGHLY. COMPACTION AND
MATERIAL SHALL MEET ALL APPLICABLE
REGULATIONS.

PIPE SIZE & CLASS AS REQUIRED
PER DRAINAGE PLAN

FLOWFLOW

EXTENSION AS REQUIRED,
PLUG WYE AT END OF LINE

WYE FITTING

PROPOSED/EXISTING
PAVEMENT

SET CASTING ASSEMBLY IN 24"
x 24" 4,000 PSI CONCRETE PAD
OR USE CHRISTY VALVE BOX
WITH CAST IRON LID

TAPPED, BRASS (OR PVC),
WATERTIGHT CLEANOUT

PLUG LABELED "STORM" OR
"SEWER", AS APPROPRIATE

HARDSCAPE CLEAN-OUT
NOT TO SCALE

NOTES:

1. ALL PIPE SYSTEM INSTALLATIONS SHALL MEET ALL
APPLICABLE STANDARDS AND SPECIFICATIONS.

2. ALL HDPE PIPE SYSTEMS SHALL BE INSTALLED IN
ACCORDANCE WITH ASTM D2321, "STANDARD
PRACTICE FOR UNDERGROUND INSTALLATION OF
THERMOPLASTIC PIPE FOR SEWERS AND OTHER
GRAVITY FLOW APPLICATIONS" (LATEST EDITION).

3. ALL RCP PIPE SYSTEMS SHALL BE INSTALLED IN
ACCORDANCE WITH ASTM C76-15, "STANDARD
SPECIFICATION FOR REINFORCED CONCRETE
CULVERT, STORM DRAIN, AND SEWER PIPE" (LATEST
EDITION).

4. FOR NON HDPE OR RCP PIPE INSTALLATIONS,
CONTRACTOR SHALL INSTALL PIPE IN
ACCORDANCE WITH ALL APPLICABLE STANDARDS
AND SPECIFICATIONS.

5. WHERE THE TRENCH BOTTOM IS UNSTABLE,
CONTRACTOR SHALL PROVIDE SUITABLE BACKFILL
MATERIAL AS REQUIRED BY ENGINEER OR PER
GEOTECH RECOMMENDATIONS.

6. MINIMUM COVER IN TRAFFIC AREAS IS 12" UP TO 48"
DIAMETER PIPE AND 24" FOR 54" - 60" DIAMETER PIPE
TO BOTTOM OF FLEXIBLE PAVEMENT OR TOP OF
RIGID PAVEMENT.

7. CONTRACTOR SHALL INSTALL SUITABLE MATERIAL
FOR INITIAL AND FINAL BACKFILL. BACKFILL
COMPACTION SHOULD MEET ALL APPLICABLE
STANDARDS AND SPECIFICATIONS.

2' PLUS PIPE DIAMETER

PROPOSED / EXISTING
PAVEMENT

PROPOSED FULL
DEPTH ASPHALT

TOP SOIL

EXISTING
GRADE

6"

6"

12" MIN.12" MIN.

APPROVED COMPACTED
SUBGRADE (SUITABLE
FOUNDATION)

BEDDING
(APPROVED CLEAN
CRUSHED STONE)

INITIAL BACKFILL
MATERIAL

FINAL BACKFILL
MATERIAL

PROP. STORM
PIPE

STORM TRENCH DETAIL
NOT TO SCALE

LIGHT FIXTURE SPECIFICATION (A & B)
NOT TO SCALE

4

2

5

3

LIGHT FIXTURE SPECIFICATION (C)
NOT TO SCALE

6
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REVISIONS

CAUTION!!
THE LOCATIONS AND ELEVATIONS OF EXISTING UNDERGROUND
UTILITIES AS SHOWN ON THIS DRAWING ARE ONLY
APPROXIMATE.  NO GUARANTEE IS EITHER EXPRESSED OR
IMPLIED AS TO THE COMPLETENESS OR ACCURACY THEREOF.
THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR
DETERMINING THE EXACT UTILITY LOCATIONS AND ELEVATIONS
PRIOR TO THE START OF CONSTRUCTION.

-

0 25 50 100

SCALE: 1" = 50'

-

PROJECT TITLE
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BALDWIN
VILLAGE -
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BALDWIN ROAD
ORION TOWNSHIP, MI
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DRAWING NUMBER:

ALTA

PEA JOB NO.

DN.

P.M.

LR/EH

JBT

SUR. KTR

2018-346

REFERENCE DRAWINGS
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GUARD RAIL

POST INDICATOR VALVE

MAILBOX, TRANSFORMER, IRRIGATION CONTROL VALVE
WATER VALVE BOX/HYDRANT VALVE BOX, SERVICE SHUTOFF

UNDERGROUND CABLE TV, CATV PEDESTAL

SIGN
STREET LIGHT

FENCE

CONTOUR LINE

SPOT ELEVATION

COMBINED SEWER & MANHOLE
STORM SEWER, CLEANOUT & MANHOLE
SANITARY SEWER, CLEANOUT & MANHOLE
WATERMAIN, HYD., GATE VALVE, TAPPING SLEEVE & VALVE
GAS MAIN, VALVE & GAS LINE MARKER
ELECTRIC U.G. CABLE, MANHOLE, METER & HANDHOLE
TELEPHONE U.G. CABLE, PEDESTAL & MANHOLE

ELEC., PHONE OR CABLE TV O.H. LINE, POLE & GUY WIRE

CALCULATED
MEASURED
RECORDEDMONUMENT SET

MONUMENT FOUND
NAIL FOUND
NAIL & CAP SET

IRON SET
IRON FOUND SEC. CORNER FOUND

UNIDENTIFIED STRUCTURE

BRASS PLUG SET
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LOT 5

LOT 4

PART OF PARCEL 09-32-301-014
5.00± ACRES

WEST RIGHT OF WAY
OF BALDWIN ROAD

LEGAL DESCRIPTION
PROPOSED COMMERCIAL PARCEL

PARCEL No. 09-32-301-014 AND PART OF PARCEL No. 09-32-301-001

PART OF THE SOUTHWEST QUARTER OF SECTION 32, TOWN 4 NORTH, RANGE 10 EAST,
ORION TOWNSHIP, OAKLAND COUNTY, MICHIGAN, BEING DESCRIBED AS:

COMMENCING AT THE WEST QUARTER CORNER OF SECTION 32; THENCE ALONG THE
EAST AND WEST QUARTER LINE OF SECTION 32 SOUTH 88 DEGREES 34 MINUTES 29
SECONDS EAST 1153.31 FEET TO THE WEST RIGHT OF WAY LINE OF BALDWIN ROAD
(WIDTH VARIES); THENCE ALONG THE WEST RIGHT OF WAY LINE OF BALDWIN ROAD
THE FOLLOWING TWO (2) COURSES: SOUTH 02 DEGREES 07 MINUTES 46 SECONDS
EAST 17.61 FEET AND SOUTH 01 DEGREES 47 MINUTES 47 SECONDS WEST 41.15 FEET
TO THE POINT OF BEGINNING; THENCE CONTINUING ALONG THE WESTERLY RIGHT OF
WAY LINE OF BALDWIN ROAD AND THE NORTHERLY RIGHT OF WAY LINE OF MORGAN
ROAD THE FOLLOWING TWELVE (12) COURSES: SOUTH 01 DEGREES 47 MINUTES 47
SECONDS EAST 33.81 FEET, SOUTH 16 DEGREES 05 MINUTES 48 SECONDS EAST 26.81
FEET, SOUTH 86 DEGREES 00 MINUTES 14 SECONDS WEST 44.67 FEET, SOUTH 03
DEGREES 59 MINUTES 46 SECONDS EAST 20.00 FEET, NORTH 86 DEGREES 00 MINUTES
14 SECONDS EAST 48.95 FEET, SOUTH 16 DEGREES 05 MINUTES 48 SECONDS EAST
28.84 FEET, SOUTH 02 DEGREES 34 MINUTES 23 SECONDS EAST 321.60 FEET, SOUTH
02 DEGREES 32 MINUTES 42 SECONDS EAST 202.42 FEET, SOUTH 04 DEGREES 52
MINUTES 07 SECONDS EAST 130.33 FEET, SOUTH 03 DEGREES 40 MINUTES 05
SECONDS EAST 628.40 FEET, SOUTH 47 DEGREES 26 MINUTES 53 SECONDS WEST
50.25 FEET AND SOUTH 88 DEGREES 30 MINUTES 59 SECONDS WEST 220.74 FEET;
THENCE NORTH 03 DEGREES 31 MINUTES 14 SECONDS WEST 345.22 FEET; THENCE
SOUTH 88 DEGREES 30 MINUTES 56 SECONDS WEST 150.00 FEET; THENCE NORTH 03
DEGREES 31 MINUTES 14 SECONDS WEST 316.13 FEET; THENCE NORTH 02 DEGREES
12 MINUTES 41 SECONDS WEST 726.84 FEET; THENCE NORTH 79 DEGREES 53 MINUTES
57 SECONDS EAST 197.50 FEET; THENCE EASTERLY ALONG A TANGENT CURVE
CONCAVE TO THE SOUTH HAVING A CENTRAL ANGLE OF 7 DEGREES 55 MINUTES 04
SECONDS, A RADIUS OF 306.00 FEET, AN ARC DISTANCE OF 42.29 FEET AND WHOSE
CHORD IS NORTH 83 DEGREES 51 MINUTES 29 SECONDS EAST 42.25 FEET; THENCE
NORTH 87 DEGREES 49 MINUTES 58 SECONDS EAST 143.11 FEET TO THE POINT OF
BEGINNING. CONTAINING 11.87 ACRES, MORE OR LESS.

SUBJECT TO ANY AND ALL EASEMENTS AND RIGHTS OF WAY OF RECORD OR
OTHERWISE.

LEGAL DESCRIPTION
PARCEL No. 09-32-301-001

PART OF THE NORTHWEST QUARTER OF THE SOUTHWEST QUARTER OF SECTION 32,
TOWN 4 NORTH, RANGE 10 EAST, ORION TOWNSHIP, OAKLAND COUNTY, MICHIGAN, BEING
DESCRIBED AS: BEGINNING AT THE WEST QUARTER CORNER, THENCE SOUTH 00
DEGREES 23 MINUTES 30 SECONDS EAST 878.86 FEET, THENCE SOUTH 89 DEGREES 57
MINUTES 30 SECONDS EAST 1324.80 FEET, THENCE NORTH 00 DEGREES 39 MINUTES 55
SECONDS WEST 815.90 FEET, THENCE WEST TO THE BEGINNING.

DESCRIPTION
AS-SURVEYED PARCEL No. 09-32-301-001

PART OF THE SOUTHWEST QUARTER OF SECTION 32, TOWN 4 NORTH, RANGE 10 EAST,
ORION TOWNSHIP, OAKLAND COUNTY, MICHIGAN, BEING DESCRIBED AS:

BEGINNING AT THE WEST QUARTER CORNER OF SECTION 32; THENCE ALONG THE EAST
AND WEST QUARTER LINE OF SECTION 32 SOUTH 88 DEGREES 34 MINUTES 29 SECONDS
EAST (RECORD EAST) 1153.31 FEET TO THE WESTERLY RIGHT OF WAY LINE OF BALDWIN
ROAD (WIDTH VARIES) THE FOLLOWING TEN (10) COURSES: SOUTH 02 DEGREES 07
MINUTES 46 SECONDS EAST 17.61 FEET, SOUTH 01 DEGREES 47 MINUTES 47 SECONDS
EAST 74.96 FEET, SOUTH 16 DEGREES 05 MINUTES 48 SECONDS EAST 26.81 FEET, SOUTH
86 DEGREES 00 MINUTES 14 SECONDS WEST 44.67 FEET, SOUTH 03 DEGREES 59 MINUTES
46 SECONDS EAST 20.00 FEET, NORTH 86 DEGREES 00 MINUTES 14 SECONDS EAST 48.95
FEET, SOUTH 16 DEGREES 05 MINUTES 48 SECONDS EAST 28.84 FEET, SOUTH 02 DEGREES
34 MINUTES 23 SECONDS EAST 321.60 FEET, SOUTH 02 DEGREES 32 MINUTES 42 SECONDS
EAST 202.42 FEET AND SOUTH 04 DEGREES 52 MINUTES 07 SECONDS EAST 130.33 FEET;
THENCE ALONG THE NORTH LINE COMMON TO LOT 4 AND LOT 5 OF MORGAN PINES AND
ITS EXTENSION THEREOF AS RECORDED IN LIBER 17172 OF PLATS, PAGE 278, OAKLAND
COUNTY RECORDS SOUTH 88 DEGREES 30 MINUTES 44 SECONDS WEST (RECORD NORTH
89 DEGREES 57 MINUTES 30 SECONDS WEST) 1188.31 FEET TO THE EAST LINE OF MORGAN
PINES AND THE WEST LINE OF SECTION 32; THENCE ALONG THE EAST LINE OF MORGAN
PINES AND THE WEST LINE OF SECTION 32 NORTH 01 DEGREES 32 MINUTES 26 SECONDS
WEST (RECORD NORTH 00 DEGREES 23 MINUTES 30 SECONDS WEST) 878.86 FEET TO THE
WEST QUARTER CORNER OF SECTION 32 AND THE POINT OF BEGINNING. CONTAINING
22.85 ACRES, MORE OR LESS.

SUBJECT TO ANY AND ALL EASEMENTS AND RIGHTS OF WAY OF RECORD OR OTHERWISE.

LEGAL DESCRIPTION
PARCEL No. 09-32-301-014

PART OF THE NORTHWEST QUARTER OF THE SOUTHWEST QUARTER OF SECTION 32,
TOWN 4 NORTH, RANGE 10 EAST, ORION TOWNSHIP, OAKLAND COUNTY, MICHIGAN, BEING
DESCRIBED AS: BEGINNING AT A POINT LOCATED SOUTH 00 DEGREES 01 MINUTES 58
SECONDS WEST 878.45 FEET AND SOUTH 89 DEGREES 52 MINUTES 06 SECONDS EAST
780.14 FEET FROM THE WEST QUARTER CORNER, SECTION 32, TOWN 4  NORTH, RANGE 10
EAST; THENCE 89 DEGREES 52 MINUTES 06 SECONDS EAST 547.10 FEET TO THE
CENTERLINE OF BALDWIN ROAD (VARIABLE WIDTH); THENCE SOUTH 00 DEGREES 22
MINUTES 41 SECONDS EAST 245.92 FEET ALONG SAID CENTERLINE; THENCE SOUTH 00
DEGREES 06 MINUTES 56 SECONDS EAST 447.40 FEET ALONG SAID CENTERLINE TO THE
CENTERLINE OF MORGAN ROAD (33 FEET HALF WIDTH); THENCE NORTH 89 DEGREES 54
MINUTES 37 SECONDS WEST 376.04 FEET ALONG SAID CENTERLINE OF MORGAN ROAD;
THENCE NORTH 01 DEGREES 56 MINUTES 50 SECONDS WEST 378.24 FEET; THENCE NORTH
89 DEGREES 54 MINUTES 37 SECONDS WEST 150.00 FEET; THENCE NORTH 01 DEGREES 56
MINUTES 50 SECONDS WEST 315.91 FEET TO THE POINT OF BEGINNING.

DESCRIPTION
AS-SURVEYED PARCEL No. 09-32-301-014

PART OF THE SOUTHWEST QUARTER OF SECTION 32, TOWN 4 NORTH, RANGE 10 EAST,
ORION TOWNSHIP, OAKLAND COUNTY, MICHIGAN, BEING DESCRIBED AS:

COMMENCING AT THE WEST QUARTER CORNER OF SECTION 32; THENCE ALONG THE
WEST LINE OF SECTION 32 SOUTH 01 DEGREES 32 MINUTES 26 SECONDS EAST 878.86
FEET (RECORD SOUTH 00 DEGREES 01 MINUTES 58 SECONDS WEST 878.45 FEET) TO THE
NORTH LINE COMMON TO LOT 4 AND LOT 5 OF MORGAN PINES AS RECORDED IN LIBER
17172 OF PLATS, PAGE 278, OAKLAND COUNTY RECORDS; THENCE ALONG THE NORTH
LINE COMMON TO LOT 4 AND LOT 5 OF MORGAN PINES AND ITS EXTENSION THEREOF
NORTH 88 DEGREES 30 MINUTES 44 SECONDS EAST (RECORD SOUTH 89 DEGREES 52
MINUTES 06 SECONDS EAST) 780.13 FEET TO THE POINT OF BEGINNING; THENCE
CONTINUING NORTH 88 DEGREES 30 MINUTES 44 SECONDS EAST (RECORD SOUTH 89
DEGREES 52 MINUTES 06 SECONDS EAST) 408.18 FEET TO THE WESTERLY RIGHT OF WAY
LINE OF BALDWIN ROAD (WIDTH VARIES); THENCE ALONG THE WESTERLY RIGHT OF WAY
LINE OF BALDWIN ROAD AND THE NORTHERLY RIGHT OF WAY LINE OF MORGAN ROAD THE
FOLLOWING THREE (3) COURSES: SOUTH 03 DEGREES 40 MINUTES 05 SECONDS EAST
628.40 FEET, SOUTH 47 DEGREES 26 MINUTES 53 SECONDS WEST 50.25 FEET AND SOUTH
88 DEGREES 30 MINUTES 59 SECONDS WEST 220.74 FEET; THENCE NORTH 03 DEGREES 31
MINUTES 14 SECONDS WEST (RECORD NORTH 01 DEGREES 56 MINUTES 50 SECONDS
WEST) 345.22 FEET; THENCE SOUTH 88 DEGREES 30 MINUTES 56 SECONDS WEST
(RECORD NORTH 89 DEGREES 54 MINUTES 37 SECONDS WEST) 150.00 FEET; THENCE
NORTH 03 DEGREES 31 MINUTES 14 SECONDS WEST 316.13 FEET (RECORD NORTH 01
DEGREES 56 MINUTES 50 SECONDS WEST 315.91 FEET) TO THE POINT OF BEGINNING.
CONTAINING 5.00 ACRES, MORE OR LESS.

SUBJECT TO ANY AND ALL EASEMENTS AND RIGHTS OF WAY OF RECORD OR OTHERWISE.

HIGHWAY EASEMENT AND
ACQUISITION FOR PUBLIC HIGHWAY
LIBER 49504, PAGE 823 AND
LIBER 49604, PAGE 621, O.C.R.
ITEMS 18 & 22HIGHWAY EASEMENT AND

ACQUISITION FOR PUBLIC HIGHWAY
LIBER 49604, PAGE 574 AND
LIBER 49684, PAGE 709, O.C.R.
ITEM 18

HIGHWAY EASEMENT AND
ACQUISITION FOR PUBLIC HIGHWAY
LIBER 49604, PAGE 574 AND
LIBER 49684, PAGE 709, O.C.R.
ITEM 18

MICHIGAN GAS STORAGE EASEMENT
LIBER 2750, PAGE 135 AND
ITEM 14

PARCEL 09-32-151-020
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EXISTING LANDMARK
TREES TO BE REMOVED

(#1243 & #1244)

EXISTING LANDMARK
TREE TO BE REMOVED

(#1055)

EXISTING LANDMARK
TREE TO BE REMOVED
(#1033)

EXISTING LANDMARK
TREES TO BE REMOVED
(#1445 & #1443)

EXISTING LANDMARK
TREE TO BE REMOVED
(#1446)

TREE REMOVAL NOTES

1. THIS EXHIBIT IS FOR REFERENCE ONLY & SHOULD
NOT BE USED DURING TREE CLEARING

2. FULL TREE INVENTORY PREPARED BY BY BARR
ENGINEERING CO. SHALL BE REFERENCED AS
PART OF THIS EXHIBIT

3. TREE FENCING SHALL BE PROVIDED AROUND ALL
TREES PROPOSED TO REMAIN

4. TREES PROPOSED TO REMAIN SHALL BE
PROTECTED TO THE FULLEST EXTENT POSSIBLE. IF
A TREE PROPOSED TO REMAIN IS KILLED DURING
CONSTRUCTION IT SHALL BE REPLACED.
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GRAPHIC SCALE IN FEET

0' 120'60'60'

1" = 60'

TREE REMOVAL EXHIBIT
(OVERALL)

EX-1

1" = 60'

SYMBOL DESCRIPTION

OF DEVELOPMENT 
TREE TO BE REMOVED WITHIN AREA 

LANDMARK TREE TO BE REMOVED 

OF DEVELOPMENT W/ TREE FENCE 
TREE TO BE REMAIN OUTSIDE AREA 

1234
1234
1234

TREES TO REMAIN

LANDMARK TREES TO BE REMOVED
(REFERENCE LANDSCAPING PLAN FOR REPLACEMENT LOCATIONS)

4'-0"

NOTES:

1. SNOW FENCING IS TO BE 4'-0" HIGH AND SELF SUPPORTED.
2. DO NOT STOCKPILE MATERIALS OR STORE EQUIPMENT WITHIN THE TREE PROTECTION FENCING.
3. SNOW FENCE TO BE INSTALLED AT DRIP LINE OF EXISTING TREE OR TREE CLUSTER TO BE

PROTECTED OR NO CLOSER THAN 6' FROM TREE TRUNK IF NECESSARY.
4. IF THE PROJECT AREA ENCOMPASSES A PORTION OF THE DRIP LINE OF THE TREE, NO MORE THAN

ONE THIRD OF THE OF THE TOTAL AREA OF WITHIN THE DRIP LINE SHOULD BE DISTURBED BY
CONSTRUCTION OR REGRADING AND A 3" THICK LAYER OF MULCH SHALL BE INSTALLED OVER THE
AREA OF THE DRIP LINE WHICH IS NOT PROTECTED BY FENCING TO PROVIDE A CUSHION.

TREE PROTECTION DETAIL

TREE REPLACEMENT REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

§ 27-12.H.2.d. LANDMARK TREE REPLACEMENT:

EACH LANDMARK TREE SHALL BE REPLACED AT A RATE OF
1" OF REPLACEMENT TREE FOR EVERY 1" OF LANDMARK
TREE REMOVED
238 TOTAL CALIPER INCHES ON SITE TO BE REMOVED

(101) TREES AT 2" CAL
(148)  EVERGREENS AT 2" CAL

TOTAL: 498 CALIPER INCHES PROPOSED

398

AutoCAD SHX Text
I

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
T

AutoCAD SHX Text
T

AutoCAD SHX Text
W

AutoCAD SHX Text
G

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
ST

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
T

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
RIM 1058.99 12"NE 1046.93 8"S 1046.75 8"W 1047.39

AutoCAD SHX Text
ST

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
UG-PH(PAINT)

AutoCAD SHX Text
UG-PH(PAINT)

AutoCAD SHX Text
UG-PH(PAINT)

AutoCAD SHX Text
UG-PH

AutoCAD SHX Text
GAS(FLAGS/PAINT)

AutoCAD SHX Text
GAS(FLAGS/PAINT) CONSUMERS

AutoCAD SHX Text
WM(PAINT/FLAGS)

AutoCAD SHX Text
WM (FLAGS)

AutoCAD SHX Text
10"CLAY ST

AutoCAD SHX Text
10"CLAY ST

AutoCAD SHX Text
12"CMP ST

AutoCAD SHX Text
12"RCP ST

AutoCAD SHX Text
12"RCP ST

AutoCAD SHX Text
15"RCP

AutoCAD SHX Text
12"RCP ST

AutoCAD SHX Text
12"RCP ST

AutoCAD SHX Text
12"RCP ST

AutoCAD SHX Text
15"RCP ST

AutoCAD SHX Text
15"RCP ST

AutoCAD SHX Text
15"RCP ST

AutoCAD SHX Text
15"WM STL

AutoCAD SHX Text
15"WM STL

AutoCAD SHX Text
12"WM STL

AutoCAD SHX Text
12"RCP ST

AutoCAD SHX Text
12"RCP ST

AutoCAD SHX Text
8"PVC SAN

AutoCAD SHX Text
12"PVC SAN

AutoCAD SHX Text
8"PVC SAN

AutoCAD SHX Text
UG-COMM

AutoCAD SHX Text
15"RCP ST

AutoCAD SHX Text
12"RCP ST

AutoCAD SHX Text
15"RCP ST

AutoCAD SHX Text
18"RCP ST

AutoCAD SHX Text
15"RCP ST

AutoCAD SHX Text
15"STL WM

AutoCAD SHX Text
15"STL WM

AutoCAD SHX Text
12"STL WM

AutoCAD SHX Text
15"RCP ST

AutoCAD SHX Text
18"RCP ST

AutoCAD SHX Text
15"RCP ST

AutoCAD SHX Text
15"

AutoCAD SHX Text
24"RCP ST

AutoCAD SHX Text
12"RCP

AutoCAD SHX Text
15"RCP ST

AutoCAD SHX Text
24"RCP ST

AutoCAD SHX Text
WM (REF)

AutoCAD SHX Text
WM (REF)

AutoCAD SHX Text
WM (REF)

AutoCAD SHX Text
MORGAN ROAD (33' HALF WIDTH - PUBLIC)

AutoCAD SHX Text
SOUTH BALDWIN ROAD (VARIABLE WIDTH - PUBLIC)

AutoCAD SHX Text
UG-GAS

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
OH-ELEC

AutoCAD SHX Text
CENTERLINE BALDWIN ROAD

AutoCAD SHX Text
CENTERLINE BALDWIN ROAD



V
:\D

ET
\2

02
1\

D
ET

-2
10

39
5-

A
LR

IG
-W

 S
O

U
T

H
 B

A
LD

W
IN

 R
O

A
D

 &
 JU

D
A

H
 R

O
A

D
, O

R
IO

N
 T

O
W

N
SH

IP
, M

I\C
A

D
D

\P
LO

T
\S

D
P-

21
-T

R
EE

.D
W

G

IS
SU

E
D

A
T

E
D

E
SC

R
IP

T
IO

N

NOT APPROVED FOR CONSTRUCTION

SI
T

E
 D

E
V

E
LO

P
M

E
N

T
 P

LA
N

S

BY

TITLE:

SCALE: PROJECT ID:

DRAWING:

O
A

K
LA

N
D

 C
O

U
N

T
Y

, M
IC

H
IG

A
N

 4
83

59

BA
LD

W
IN

 V
IL

LA
GE

DET-210395

1
06

/2
9/

20
22

FO
R

 C
O

N
C

E
P

T
U

A
L 

P
LA

N
 P

U
D

 R
E

V
IE

W
 

M
P

H

C
H

A
R

T
E

R
 T

O
W

N
SH

IP
 O

F 
O

R
IO

N
SW

C
 O

F 
B

A
LD

W
IN

 R
O

A
D

 &
 JU

D
A

H
 R

O
A

D
P

ID
: 0

9-
32

-3
01

-0
01

 &
 0

9-
32

-3
01

-0
14

D
et

ro
it,

 M
I  

·
N

ew
 Y

or
k,

 N
Y

 ·
Pr

in
ce

to
n,

 N
J

T
am

pa
, F

L 
·

Bo
st

on
, M

A
·

R
ut

he
rf

or
d,

 N
J

w
w

w
.s

to
ne

fie
ld

en
g.

co
m

60
7 

Sh
el

by
 S

ui
te

 2
00

, D
et

ro
it,

 M
I 4

82
26

Ph
on

e 
24

8.
24

7.
11

15

P
R

O
P

O
SE

D
 C

O
M

M
E

R
C

IA
L

D
E

V
E

LO
P

M
E

N
T

 - 
T

H
E

 P
LA

Z
A

J. REID COOKSEY, P.E.

LICENSED PROFESSIONAL ENGINEER

2
07

/2
5/

20
22

FO
R

 C
O

N
C

E
P

T
U

A
L 

P
LA

N
 P

U
D

 R
E

V
IE

W
 

M
P

H

3
09

/0
1/

20
22

FO
R

 P
U

D
 R

E
V

IE
W

 
M

P
H

4
11

/2
2/

20
22

FO
R

 C
LI

E
N

T
 R

E
V

IE
W

M
P

H

5
12

/1
6/

20
22

FI
N

A
L 

P
U

D
 P

LA
N

M
P

H

TREE SURVEY
(OVERALL)

EX-2

1" = 60'

399



OH OHOHOH

O
H

O
H

O
H

O
H

X
X

X
X

X
X

X

E

W

X

X

X

X

G
G

G
G

G
G

G
G

G
G

E

OH OHOH OH OH
OH OH OH

OH OH OH
OH OH OH

OH OH OH
OH OHWW

W W W W W
W W W W W W W W W W W W W

W

FF = 1050.00

FF = 1055.00
FF = 1055.50

FF = 1058.00

FF = 1057.75

1050

1046
1048

10521054
1056

1058

10
60

10
62

1060
1062

1058

10
50

10
52

10
54

10
56

1056

1054

1052

1056

1058

1056

1058

1056
1056

1058

1058

1056

1052

1050

1048

1046

1048

1046 10
46

10
46 10

44

1048

1044 1042 1040
1038

10
42

1054

10
54

10
52

1054

10
54

1052

10
42

10
44

10
46

MH

1048

105
6

10561056

10
56

MH

MH

MH

MHMH

MHMH

1056

1058

10
52

MH

10
52 1050

1048
1046

SOUTHERN DETENTION BASIN
DRAINAGE AREA

HSG

4,978 SF = ROOF/ BUILDING AREA (C=0.90) A

84,807 SF = PAVEMENT AREAS (C=0.95) A

52,542 SF = PERVIOUS AREAS (C=0.15) A

142,327 SF =
TOTAL AREA

3.27 AC=

0.65 WEIGHTED "C"

NORTHERN DETENTION BASIN
DRAINAGE AREA

HSG

62,777 SF = ROOF/ BUILDING AREA (C=0.90) A

217,816 SF = PAVEMENT AREAS (C=0.95) A

94,118 SF = PERVIOUS AREAS (C=0.15) A

374,711 SF =
TOTAL AREA

8.60 AC=

0.74 WEIGHTED "C"
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SOUTHERN DETENTION BASIN
DRAINAGE AREA

HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

0 SF = PAVEMENT AREAS (C=0.95) A

136,900 SF = PERVIOUS AREAS (C=0.15) A

136,900 SF =
TOTAL AREA

3.14 AC=

0.15 WEIGHTED "C"

NORTHERN DETENTION BASIN
DRAINAGE AREA

HSG

0 SF = ROOF/ BUILDING AREA (C=0.90) A

0 SF = PAVEMENT AREAS (C=0.95) A

380,138 SF = PERVIOUS AREAS (C=0.15) A

380,138 SF =
TOTAL AREA

8.73 AC=

0.15 WEIGHTED "C"
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GRAPHIC SCALE IN FEET

0' 80'40'40'

1" = 40'

PRE- VS POST-
STORMWATER EXHIBIT

EX-3

1" = 40'

PROPERTY LINE

SYMBOL DESCRIPTION

PROPOSED GRADING CONTOUR

PROPOSED DRAINAGE AREA

100

PERVIOUS AREA

PRE-DEVELOPMENT DRAINAGE MAP

POST-DEVELOPMENT DRAINAGE MAP
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PARCEL No. 09-32-151-020, PARCEL No. 09-32-151-021, AND PART OF PARCEL No. 09-32-301-001

PART OF THE WEST HALF OF SECTION 32, TOWN 4 NORTH, RANGE 10 EAST, ORION
TOWNSHIP, OAKLAND COUNTY, MICHIGAN, BEING DESCRIBED AS:

BEGINNING AT THE WEST QUARTER CORNER OF SECTION 32; THENCE ALONG THE WEST
LINE OF SECTION 32 THENCE NORTH 02 DEGREES 18 MINUTES 02 SECONDS WEST 1081.20
FEET; THENCE NORTH 88 DEGREES 08 MINUTES 03 SECONDS EAST 1253.53 FEET TO THE
WEST RIGHT OF WAY LINE OF BALDWIN ROAD (WIDTH VARIES); THENCE ALONG THE WEST
RIGHT OF WAY LINE OF BALDWIN ROAD THE FOLLOWING SIX (6) COURSES: SOUTH 01
DEGREES 40 MINUTES 08 SECONDS WEST 177.44 FEET, SOUTH 03 DEGREES 41 MINUTES 00
SECONDS WEST 47.35 FEET, NORTH 87 DEGREES 28 MINUTES 28 SECONDS WEST 28.77
FEET, SOUTH 01 DEGREES 44 MINUTES 21 SECONDS WEST 29.85 FEET, SOUTH 87 DEGREES
12 MINUTES 27 SECONDS EAST 27.76 FEET AND SOUTH 03 DEGREES 41 MINUTES 00
SECONDS WEST 148.44 FEET; THENCE SOUTH 03 DEGREES 39 MINUTES 58 SECONDS WEST
133.62 FEET, THENCE SOUTH 02 DEGREES 07 MINUTES 58 SECONDS WEST 171.01 FEET,
NORTH 89 DEGREES 38 MINUTES 06 SECONDS WEST 52.12 FEET, SOUTH 00 DEGREES 27
MINUTES 59 SECONDS EAST 20.00 FEET, SOUTH 89 DEGREES 38 MINUTES 06 SECONDS EAST
52.12 FEET, SOUTH 00 DEGREES 27 MINUTES 59 SECONDS EAST 189.56 FEET, SOUTH 00
DEGREES 21 MINUTES 54 SECONDS WEST 146.38 FEET, SOUTH 41 DEGREES 14 MINUTES 46
SECONDS WEST 37.71 FEET, SOUTH 02 DEGREES 06 MINUTES 04 SECONDS EAST 58.68 FEET
TO THE EAST AND WEST QUARTER LINE OF SECTION 32, SOUTH 02 DEGREES 07 MINUTES 46
SECONDS EAST 17.61 FEET AND SOUTH 01 DEGREES 47 MINUTES 47 SECONDS EAST 41.15
FEET; THENCE SOUTH 87 DEGREES 49 MINUTES 58 SECONDS WEST 143.11 FEET; THENCE
WESTERLY ALONG A NON-TANGENT CURVE CONCAVE TO THE SOUTH HAVING A CENTRAL
ANGLE OF 7 DEGREES 55 MINUTES 04 SECONDS, A RADIUS OF 306.00 FEET, AN ARC
DISTANCE OF 42.29 FEET AND WHOSE CHORD IS SOUTH 83 DEGREES 51 MINUTES 29
SECONDS WEST 42.25 FEET; THENCE SOUTH 79 DEGREES 53 MINUTES 57 SECONDS WEST
197.50 FEET; THENCE SOUTH 02 DEGREES 12 MINUTES 41 SECONDS EAST 726.84 FEET;
THENCE SOUTH 88 DEGREES 30 MINUTES 44 SECONDS WEST 780.13 FEET TO THE WEST
LINE OF SECTION 32; THENCE ALONG THE WEST LINE OF SECTION 32 NORTH 01 DEGREES 32
MINUTES 26 SECONDS WEST 878.86 FEET TO THE WEST QUARTER CORNER OF SECTION 32
AND THE POINT OF BEGINNING. CONTAINING 46.83 ACRES, MORE OR LESS.

SUBJECT TO ANY AND ALL EASEMENTS AND RIGHTS OF WAY OF RECORD OR OTHERWISE.

03
61

-0
06

7 
 B

A
LD

W
IN

 V
IL

LA
G

E

COVER SHEET 1
OVERALL SITE 2

SITE PLAN & DIMENSION PLAN PHASE 3 4

INDEX TO SHEETS

1

ANDERSON, ECKSTEIN AND WESTRICK, INC.
51301 SCHOENHERR ROAD

SHELBY TOWNSHIP, MI 48315

ENGINEER

LEGAL DESCRIPTION

STEPHEN V. PANGORI, P.E.
MICHIGAN REGISTRATION # 6201037769

JACOBSON MOCERI ORION LLC
3005 UNIVERSITY DRIVE

AUBURN HILLS, MICHIGAN 48326
248-340-9400

PROPRIETOR

BALDWIN VILLAGE
Site Plan

Section 32, T.4N., R.10E.,
Orion Township, Oakland County, Michigan

UTILITY PLAN PHASE 2 6

SITE PLAN & DIMENSION PLAN PHASE 2 3

SITE PLAN & DIMENSION PLAN PHASE 4 5

SITE

MORGAN ROAD

BA
LD

W
IN

 R
O

AD

JUDAH ROAD

GREGORY ROAD

J EPPINK PARTNERS, INC.
9336 SASHABAW ROAD

CLARKSTON, MICHIGAN 48348

LANDSCAPE ARCHITECT

SECTION 32

UTILITY PLAN PHASE 3 7

HYDRAULICS 9

GRADING PLANS 11-17

UTILITY PLAN PHASE 4 8

HYDRAULIC & DETENTION POND CALCULATIONS 10

WETLAND TRIBUTARY AREA 18
MISCELLANEOUS PROJECT DETAILS 19

PHOTOMETRIC PLAN 21

ELEVATIONS PHASE 2 UP22-UP35

SIGNING PLAN 20

FLOOR PLANS PHASE 2 UP1-UP21

CLUBHOUSE PHASE 2 UP36-UP38
FLOOR PLANS & ELEVATIONS PHASE 3 NV1-NV15
FLOOR PLANS & ELEVATIONS PHASE 4 SV1-SV18

TOPOGRAPHIC SURVEY 22

RESIDENTIAL COMMUNITY MONUMENTS T1-T11

419



DO NOT ENTER

OVERALL SITE

0

2

JLA SVP NOVEMBER 2022

1" = 80' HORIZ.

40 80 160

12-09-2022 FINAL PUD PLAN SUBMITTAL

0361-0067

BALDWIN VILLAGE

JACOBSON MOCERI ORION, LLC

SHEET TITLE:

COPYRIGHT, 2021, ANDERSON, ECKSTEIN AND WESTRICK, INC.

CHECKED BY:DRAWN BY:

SCALE:

PRELIMINARY

DATE SUBMITTALS/REVISIONS

PROJECT NO.

SHEET NO.

CLIENT:

PROJECT NAME:

CONSTRUCTION RECORD

DATE:

02_Overall Site--12/7/2022 7:35:11 AM
M:\0361\0361-0067\DWG\CIVIL\01_SITEPLAN.DWG

Know what's below.
72 hours before you dig.

Call
R

Phone  586 726 1234
Fax  586 726 8780

51301 Schoenherr Road
Shelby Township
Michigan  48315

CIVIL ENGINEERS   SURVEYORS   ARCHITECTS

ENGINEERING STRONG COMMUNITIES

www.aewinc.com

ANDERSON, ECKSTEIN AND
WESTRICK, INC.

Nature Preserve
(Protected Wetland)

Detention
Basin

Proposed
The  Plaza  at  Baldwin  Village
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LEGAL DESCRIPTION
PROPOSED RESIDENTIAL PARCEL

PARCEL No. 09-32-151-020, PARCEL No. 09-32-151-021, AND PART OF PARCEL No. 09-32-301-001

PART OF THE WEST HALF OF SECTION 32, TOWN 4 NORTH, RANGE 10 EAST, ORION TOWNSHIP,
OAKLAND COUNTY, MICHIGAN, BEING DESCRIBED AS:

BEGINNING AT THE WEST QUARTER CORNER OF SECTION 32; THENCE ALONG THE WEST LINE OF
SECTION 32 THENCE NORTH 02 DEGREES 18 MINUTES 02 SECONDS WEST 1081.20 FEET; THENCE
NORTH 88 DEGREES 08 MINUTES 03 SECONDS EAST 1253.53 FEET TO THE WEST RIGHT OF WAY
LINE OF BALDWIN ROAD (WIDTH VARIES); THENCE ALONG THE WEST RIGHT OF WAY LINE OF
BALDWIN ROAD THE FOLLOWING SIX (6) COURSES: SOUTH 01 DEGREES 40 MINUTES 08 SECONDS
WEST 177.44 FEET, SOUTH 03 DEGREES 41 MINUTES 00 SECONDS WEST 47.35 FEET, NORTH 87
DEGREES 28 MINUTES 28 SECONDS WEST 28.77 FEET, SOUTH 01 DEGREES 44 MINUTES 21
SECONDS WEST 29.85 FEET, SOUTH 87 DEGREES 12 MINUTES 27 SECONDS EAST 27.76 FEET AND
SOUTH 03 DEGREES 41 MINUTES 00 SECONDS WEST 148.44 FEET; THENCE SOUTH 03 DEGREES 39
MINUTES 58 SECONDS WEST 133.62 FEET, THENCE SOUTH 02 DEGREES 07 MINUTES 58 SECONDS
WEST 171.01 FEET, NORTH 89 DEGREES 38 MINUTES 06 SECONDS WEST 52.12 FEET, SOUTH 00
DEGREES 27 MINUTES 59 SECONDS EAST 20.00 FEET, SOUTH 89 DEGREES 38 MINUTES 06
SECONDS EAST 52.12 FEET, SOUTH 00 DEGREES 27 MINUTES 59 SECONDS EAST 189.56 FEET,
SOUTH 00 DEGREES 21 MINUTES 54 SECONDS WEST 146.38 FEET, SOUTH 41 DEGREES 14 MINUTES
46 SECONDS WEST 37.71 FEET, SOUTH 02 DEGREES 06 MINUTES 04 SECONDS EAST 58.68 FEET TO
THE EAST AND WEST QUARTER LINE OF SECTION 32, SOUTH 02 DEGREES 07 MINUTES 46 SECONDS
EAST 17.61 FEET AND SOUTH 01 DEGREES 47 MINUTES 47 SECONDS EAST 41.15 FEET; THENCE
SOUTH 87 DEGREES 49 MINUTES 58 SECONDS WEST 143.11 FEET; THENCE WESTERLY ALONG A
NON-TANGENT CURVE CONCAVE TO THE SOUTH HAVING A CENTRAL ANGLE OF 7 DEGREES 55
MINUTES 04 SECONDS, A RADIUS OF 306.00 FEET, AN ARC DISTANCE OF 42.29 FEET AND WHOSE
CHORD IS SOUTH 83 DEGREES 51 MINUTES 29 SECONDS WEST 42.25 FEET; THENCE SOUTH 79
DEGREES 53 MINUTES 57 SECONDS WEST 197.50 FEET; THENCE SOUTH 02 DEGREES 12 MINUTES 41
SECONDS EAST 726.84 FEET; THENCE SOUTH 88 DEGREES 30 MINUTES 44 SECONDS WEST 780.13
FEET TO THE WEST LINE OF SECTION 32; THENCE ALONG THE WEST LINE OF SECTION 32 NORTH 01
DEGREES 32 MINUTES 26 SECONDS WEST 878.86 FEET TO THE WEST QUARTER CORNER OF
SECTION 32 AND THE POINT OF BEGINNING. CONTAINING 46.83 ACRES, MORE OR LESS.

SUBJECT TO ANY AND ALL EASEMENTS AND RIGHTS OF WAY OF RECORD OR OTHERWISE.
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Forebay

BENCH MARKS
(NAVD88 DATUM)
BENCH MARK NO. 1
CHISELED "X" ON N.E. RIM OF
MIDDLE ROAD BASIN @ S.
SIDE GINGELL DR., S. SIDE
CUL-DE-SAC
ELEVATION: 1038.49

BENCH MARK NO. 2
CHISELED "X" ON N.E. RIM OF
ROAD BASIN ON THE S. SIDE
OF GINGELL DR. 125'± W. OF
BALDWIN RD.
ELEVATION: 1023.96

BENCH MARK NO. 3
TOP OF HYDRANT ON THE W.
SIDE OF BALDWIN RD. 200'± S.
OF GINGELL DR.
ELEVATION: 1019.76

BENCH MARK NO. 4
TOP OF HYDRANT ON W. SIDE
OF BALDWIN RD., OPPOSITE
#4303
ELEVATION: 1025.09

BENCH MARK NO. 5
TOP OF HYDRANT, W. SIDE
BALDWIN, 100'± N. OF ℄
JUDAH EXTENDED
ELEVATION: 1034.41

BENCH MARK NO. 6
CHISELED "X" ON N. RIM MBT
MH, 40'± W. OF B/CURB
BALDWIN, 50'± N. OF ℄ JUDAH
EXTENDED.
ELEVATION: 1034.15
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GUADALUPE E. UVARIO
09-32-151-004

NANCY J. CARR
09-32-151-003

JOSHUA & TIFFANY
JOHNSON

09-32-151-002

NOAH & MORGAN
STEVENS

09-32-151-001

COTTAGES AT GREGORY MEADOWS
O.C.C.P. No. 2351

L. 56696, P. 130, O.C.R.

MORGAN PINES
L. 253, P. 19, O.C.R.

PAT & JULEE LO
09-31-428-001

SCOTT & LORELEL
DIGUGLIELMO
09-31-428-002

DOUGLAS &
JACQUELINE BLACK

09-31-428-003

MICHAEL & ERIN
WOLFF

09-31-428-004

SHARON &
BRITTANY JASSO

09-31-428-005

BASYE REV TRUST
09-31-428-006

NITESH DINDORKAR
09-31-428-007

MATHEW ZACHARIAH
09-31-428-008

JOHN P. GOBEL
TRUST

09-31-428-009

C
R

AI
G

 &
 D

AR
C

EE
SC

AV
O

N
E

09
-3

2-
30

1-
00

5

Zo
ne

d 
R

-1
M

O
R

G
AN

 P
IN

ES
L.

 2
53

, P
. 1

9,
 O

.C
.R

.

M
AT

H
EW

 R
AM

A
09

-3
2-

30
1-

00
6

SH
AL

O
M

 B
AP

TI
ST

 C
H

U
R

C
H

09
-3

2-
30

1-
01

3
R

ED
 S

H
AL

O
M

, L
LC

09
-3

2-
30

1-
01

4

Zo
ne

d 
R

-1

HIGHWAY EASEMENT AND
ACQUISITION FOR PUBLIC HIGHWAY
LIBER 49504, PAGE 823,
LIBER 49604, PAGE 574 AND
LIBER 49604, PAGE 621, O.C.R.

HIGHWAY EASEMENT AND
ACQUISITION FOR PUBLIC HIGHWAY
LIBER 49504, PAGE 823,
LIBER 49604, PAGE 574 AND
LIBER 49604, PAGE 621, O.C.R.

RETAINING WALL (TYP.)

MAILBOX KIOSKS

PHASE 1

PHASE 4
Villas at South Village

PHASE 3
Townes at North Village

PHASE 2

Flats at Uptown Village

MAILBOX
KIOSK FOR
NORTH VILLAGE

MAILBOX KIOSK FOR
SOUTH VILLAGE

AMAZON HUB

DEEP STRENGTH PAVEMENT SECTION

STANDARD PAVEMENT SECTION

8" CONCRETE PAVEMENT

6" CONCRETE DRIVEWAY

4" CONCRETE SIDEWALK

WOOD CHIP PATH

LEGEND

OVERALL SITE AREA 46.83 ACRES

CURRENT ZONING SF - 46.83 ACRES
(WITHIN GINGEVILLE VILLAGE CENTER OVERLAY DISTRICT)

PARCEL NO. 09-32-151-020 AND 09-32-301-001

OPEN SPACE
REQUIRED 15% x 46.83 ACRES  = 7.02 ACRES
PROVIDED 7.02  ACRES

DENSITY
FLATS AT UPTOWN VILLAGE (22.03 Ac.) 304 UNITS
TOWNES AT NORTH VILLAGE (11.09 Ac.) 79 UNITS
VILLAS AT SOUTH VILLAGE (13.71 Ac.) 82 UNITS

465 UNITS (9.93 UNITS / ACRE)
BUILDING SETBACKS
PERIMETER

WEST SIDE 50 FEET
EAST SIDE 50 FEET
EAST  ADJACENT TO COMMERCIAL 40 FEET
SOUTH SIDE 50 FEET
NORTH SIDE 50 FEET

TOWNES AT NORTH VILLAGE TOWNHOMES
BUILDING TO CURB 31.5 FEET
SIDE TO SIDE 20 FEET
REAR TO REAR 60 FEET

VILLAS AT SOUTH VILLAGE TOWNHOMES
BUILDING TO CURB 31.5 FEET
SIDE TO SIDE 20 FEET
SIDE TO REAR 35 FEET
REAR TO REAR 60 FEET

FLATS AT UPTOWN VILLAGE
FRONT TO CURB 25 FEET
SIDE TO SIDE 60 FEET
SIDE TO REAR 55 FEET

PARKING REQUIRED
FLATS AT UPTOWN VILLAGE PARKING REQUIRED

2 SPACES PER EACH DWELLING UNIT PLUS 1 SPACE PER EVERY 3 UNITS FOR 
VISITORS AND 1 SPACE PER EACH 200 SF FOR THE CLUB HOUSE

304 UNITS x 2 608 SPACES

304 UNIT / 3 101 SPACES

5753 SF CLUB HOUSE / 200   29 SPACES

TOTAL REQUIRED 738 SPACES

TOWNES AT NORTH VILLAGE PARKING REQUIRED

2 SPACES PER EACH RESIDENCE PLUS 1 SPACE FOR EVERY 3 RESIDENCES FOR
GUESTS

79 UNIT x 2  158 SPACES

79 UNIT / 3    27 SPACES

TOTAL REQUIRED 185 SPACES

VILLAS AT SOUTH VILLAGE PARKING REQUIRED

2 SPACES PER EACH RESIDENCE PLUS 1 SPACE FOR EVERY 3 RESIDENCES FOR
GUESTS

82 UNITS x 2  164 SPACES

82 UNITS / 3    28 SPACES

TOTAL REQUIRED 192 SPACES

TOTAL PARKING REQUIRED = 738 + 185 + 192 = 1115 SPACES

PARKING PROVIDED
FLATS AT UPTOWN PARKING PROVIDED 693 SPACES

TOWNES AT NORTH VILLAGE PARKING PROVIDED (79 X 4) 316 SPACES

VILLAS AT SOUTH VILLAGE PARKING PROVIDED (82 X 4) 328 SPACES

TOTAL PARKING PROVIDED 1337 SPACES

BARRIER FREE SPACES REQUIRED IN UPTOWN = 693 x 2% = 14 SPACES

BARRIER FREE PARKING PROVIDED IN FLATS AT UPTOWN VILLAGE 31 SPACES

PAVEMENT SHOWN IS 27 FEET WIDE FROM BACK OF CURB.

A 60 FOOT EASEMENT SHALL BE PROVIDED FOR ALL PRIVATE STREETS.

PARKING AREAS HAVE 22 FOOT AISLES WITH 9' x 19' PARKING SPACES

TRASH HANDLING
UPTOWN RESIDENTS WILL USE THE RECYCLING AND TRASH COMPACTOR ON SITE.
NORTH AND SOUTH VILLAGE RESIDENTS WILL STORE TRASH IN TRASH RECEPTACLE IN
EACH GARAGE WITH WEEKLY CURB SIDE PICKUP. REQUEST WAIVER FROM SECTION
7.03.i.1.

BUILDINGS
ALL BUILDINGS TO BE FIRE SUPPRESSED.

ALL METER ROOMS TO BE FITTED WITH RESIDENTIAL KNOX BOX.

FRANCHISE UTILITY EASEMENTS WILL NOT BE LOCATED WITHIN OR OVERLAP WATER MAIN
AND SANITARY SEWER EASEMENTS

SITE DATA

OPEN SPACE
5.73 AC.

OPEN SPACE
0.24 AC.

OPEN SPACE
0.33 AC.

OPEN SPACE
0.42 AC.

OPEN SPACE
0.30 AC.
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5' CONC. SIDEWALK

STEPS

STEPS

N1

GUADALUPE E. UVARIO
09-32-151-004

TRELLIS (TYP.)

MAILBOX KIOSKS

50'
SETBACK
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R
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230' R.

R350'
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R.
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CENTERLINE OF ROAD (TYP.)

63.5'

R.
100' R.

100' R.

350'
R

.

R250'

R15'

R24'

R10'

R20'

75' TAPER

PHASE 2

PHASE 3

PHASE 1

MAILBOX KIOSK
FOR NORTH VILLAGE
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AMBER RIDGE (PRIVATE)

G I N
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(PRIVATE)

VARIABLE WIDTH
ROAD EASEMENT

7'

20' 24' 20'

20'

60' ROAD EASEMENT

60' ROAD EASEMENT

20' 24' 20'

7'

22' 19'19'

137.4'

137.4'

DEEP STRENGTH PAVEMENT SECTION

STANDARD PAVEMENT SECTION

8" CONCRETE PAVEMENT

6" CONCRETE DRIVEWAY

4" CONCRETE SIDEWALK

WOOD CHIP PATH

LEGEND
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Know what's below.
72 hours before you dig.

Call
R

Phone  586 726 1234
Fax  586 726 8780

51301 Schoenherr Road
Shelby Township
Michigan  48315

CIVIL ENGINEERS   SURVEYORS   ARCHITECTS

ENGINEERING STRONG COMMUNITIES
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ANDERSON, ECKSTEIN AND
WESTRICK, INC.
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(Protected Wetland)

Zoned R-2

Zoned PUD
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24'
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5' CONC. SIDEWALK

3' CONC. SIDEWALK

42.1'

EX. WETLAND

25' WETLAND SETBACK

19' 27' 19'

9' TY
P.

STEPS

ADA RAMPS
(TYP.)

RETAINING WALL (TYP.)

WOOD CHIP PATH

R20'
TYP.

R20'
TYP.

SEE SHEET 3
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NANCY J. CARR
09-32-151-003

JOSHUA & TIFFANY
JOHNSON

09-32-151-002

NOAH & MORGAN
STEVENS

09-32-151-001

COTTAGES AT GREGORY MEADOWS
O.C.C.P. No. 2351

L. 56696, P. 130, O.C.R.
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PAT & JULEE LO
09-31-428-001
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R.

CENTERLINE OF ROAD (TYP.)

350' R.
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R.

R350'

230' R.

63.5'
R.

R49'

R90'

PHASE 3

PHASE 2

MAILBOX KIOSK
FOR NORTH VILLAGE

27'

50'

9'

POND RIDGE (PRIVATE)

AMBER RIDGE (PRIVATE)

GINGELLRIDGE LANE

(PRIVATE)

60' WD. ROAD EASEMENT

60' WD. ROAD EASEMENT

VARIABLE WIDTH
ROAD EASEMENT

R350'

60' WD. ROAD EASEMENT

DEEP STRENGTH PAVEMENT SECTION

STANDARD PAVEMENT SECTION

8" CONCRETE PAVEMENT

6" CONCRETE DRIVEWAY

4" CONCRETE SIDEWALK

WOOD CHIP PATH

LEGEND

7'
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Know what's below.
72 hours before you dig.

Call
R

Phone  586 726 1234
Fax  586 726 8780

51301 Schoenherr Road
Shelby Township
Michigan  48315

CIVIL ENGINEERS   SURVEYORS   ARCHITECTS

ENGINEERING STRONG COMMUNITIES

www.aewinc.com

ANDERSON, ECKSTEIN AND
WESTRICK, INC.

Nature Preserve
(Protected Wetland)
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Zoned R-1
MORGAN PINES

L. 253, P. 19, O.C.R.

PAT & JULEE LO
09-31-428-001
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DIGUGLIELMO
09-31-428-002

DOUGLAS &
JACQUELINE BLACK

09-31-428-003
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WOLFF
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BRITTANY JASSO
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R
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PHASE 4

PHASE 1

MAILBOX KIOSK
FOR SOUTH VILLAGE
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VARIABLE WIDTH
ROAD EASEMENT

60' WD. ROAD EASEMENT

60' WD. ROAD EASEMENT

DEEP STRENGTH PAVEMENT SECTION

STANDARD PAVEMENT SECTION

8" CONCRETE PAVEMENT

6" CONCRETE DRIVEWAY

4" CONCRETE SIDEWALK

WOOD CHIP PATH

LEGEND
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06_Util East--12/7/2022 8:10:47 AM
M:\0361\0361-0067\DWG\CIVIL\01_SITEPLAN.DWG

Know what's below.
72 hours before you dig.

Call
R

Phone  586 726 1234
Fax  586 726 8780

51301 Schoenherr Road
Shelby Township
Michigan  48315

CIVIL ENGINEERS   SURVEYORS   ARCHITECTS

ENGINEERING STRONG COMMUNITIES

www.aewinc.com

ANDERSON, ECKSTEIN AND
WESTRICK, INC.

The  Plaza  at
Baldwin  Village

A10

A2

A6

A7

A1

A3

Up
Town
Club

A5A4

A8

A9

A11

ST12

ST1

COMPACTORRECYCLING CENTER

CARPORT (TYP.)

Pool

BALDWIN ROAD
(WIDTH VARIES)
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S 01°40'08" W  177.44'

N 87°28'28" W  28.77'

S 01°44'21" W  29.85'

N 89°38'06" W
52.12'

S 00°27'59" E  20.00'

S 89°38'06" E  52.12'
S 00°27'59" E  189.56'S 00°21'54" W  146.38'
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  197.50'

S 03°41'00" W  148.44'
S 02°07'58" W  171.01'

WEST R.O.W. LINE

S 03°41'00" W  47.35'

S 87°12'27" E  27.76'

S 03°39'58" W  133.62'

EAST & WEST QUARTER
LINE SECTION 32

Δ = 07°55'04"
R = 306.00'

ARC = 42.29'
CHD. BRG. = S 83°51'29" W

CHD. DIST. 42.25'

S 02°12'41" E  726.84'

HIGHWAY EASEMENT AND
ACQUISITION FOR PUBLIC HIGHWAY
LIBER 49504, PAGE 823,
LIBER 49604, PAGE 574 AND
LIBER 49604, PAGE 621, O.C.R.

HIGHWAY EASEMENT AND
ACQUISITION FOR PUBLIC HIGHWAY
LIBER 49504, PAGE 823,
LIBER 49604, PAGE 574 AND
LIBER 49604, PAGE 621, O.C.R.
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SE
E 

SH
EE

T 
8

GUADALUPE E. UVARIO
09-32-151-004

N1

RETAINING WALL (TYP.)

WOOD CHIP PATH

INFILTRATION
AREA #5

20' SANITARY
SEWER EASEMENT

SANITARY SEWER (TYP.) 4" COPPER
WATER SERVICE (TYP.)

4" FIRE PROTECTION LINE (TYP.)

12' WATER
MAIN EASEMENT

10' PUBLIC
UTILITY EASEMENT

6" SANITARY
LEAD (TYP.)

STORM SEWER (TYP.)

WATER MAIN (TYP.)

PROPOSED LEGEND
8" WATER MAIN

HYDRANT

GATE VALVE

WATER SERVICE

FIRE SUPPRESSION LINE

WATER SHUT OFF

FIRE DEPARTMENT CONNECTION

10" SANITARY SEWER

SANITARY MANHOLE

SANITARY SEWER CLEANOUT

SANITARY SEWER LEAD

STORM SEWER

STORM MANHOLE

STORM CATCH BASINS

LIGHT POLE

RETAINING WALL

Detention Basin

Forebay

1005 1007
1009

1010 1012 1014

1016

1016
1014

1012 1010

Zoned R-2

Zo
ne

d 
R

M
-1

Zoned B12

INFILTRATION
AREA #4

INFILTRATION
AREA #3

INFILTRATION AREA #2

INFILTRATION
AREA #1

SEE SHEET 19 FOR INFILTRATION
AREA CALCULATIONS & DETAIL

PHASE 2

PHASE 3

PHASE 1

4" COPPER
WATER SERVICE

SEE SHEET 10 FOR DETENTION
BASIN CALCULATIONS

B
A

LD
R

ID
G

E 
   

   
 L

A
N

E

RAINSONG LANE

G
ING

ELLRIDG
E LANE

DAWN RIDGE

AMBER RIDGE

NOTES:

· ALL WATER MAIN SHALL BE INSTALLED
WITHIN A 12 FT. EASEMENT.

· ALL SANITARY SEWER SHALL BE INSTALLED
WITHIN A 20 FT. EASEMENT.

· FRANCHISE UTILITIES SHALL BE INSTALLED
WITHIN A 10 FT. EASEMENT AND WILL NOT
BE LOCATED WITHIN OR OVERLAP WATER
OR SEWER EASEMENTS.

10' PUBLIC
UTILITY EASEMENT

10' PUBLIC
UTILITY EASEMENT
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07_Util West--12/7/2022 8:12:29 AM
M:\0361\0361-0067\DWG\CIVIL\01_SITEPLAN.DWG

Know what's below.
72 hours before you dig.

Call
R

Phone  586 726 1234
Fax  586 726 8780

51301 Schoenherr Road
Shelby Township
Michigan  48315

CIVIL ENGINEERS   SURVEYORS   ARCHITECTS

ENGINEERING STRONG COMMUNITIES

www.aewinc.com

ANDERSON, ECKSTEIN AND
WESTRICK, INC.

Nature Preserve
(Protected Wetland)

Zoned R-2

Zoned R-1

A6

A7

A5A4

N1
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N3

N4 N5 N6 N7
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N12N13N14

COMPACTORRECYCLING CENTER CARPORT (TYP.)

N 02°18'02" W  1081.20'
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Zoned PUD

EX. WETLAND

EX. WETLAND

25' WETLAND SETBACK

RETAINING WALL (TYP.)

WOOD CHIP PATH

SEE SHEET 6
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NANCY J. CARR
09-32-151-003

JOSHUA & TIFFANY
JOHNSON

09-32-151-002

NOAH & MORGAN
STEVENS

09-32-151-001

COTTAGES AT GREGORY MEADOWS
O.C.C.P. No. 2351

L. 56696, P. 130, O.C.R.

Zo
ne

d 
R

M
-1
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EE
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8

PAT & JULEE LO
09-31-428-001

INFILTRATION
AREA #4

20' SANITARY
SEWER EASEMENT

SANITARY SEWER (TYP.)
2" COPPER
WATER SERVICE (TYP.)

2" FIRE PROTECTION LINE (TYP.)

12' WATER
MAIN EASEMENT

10' PUBLIC
UTILITY EASEMENT

6" SANITARY LEAD (TYP.)

STORM SEWER (TYP.)

WATER MAIN (TYP.)

MORGAN PINES
L. 253, P. 19, O.C.R.

INFILTRATION
AREA #5 INFILTRATION

AREA #3

SEE SHEET 19 FOR INFILTRATION
AREA CALCULATIONS & DETAIL

PHASE 3

PHASE 2

FLATS AT UPTOWN VILLAGE 304
TOWNES AT NORTH VILLAGE 79
VILLAS AT SOUTH VILLAGE 82

         465 RESIDENCES

MULTI FAMILY HOUSING UNIT FACTOR = 0.60 PER RESIDENCE
PEOPLE PER UNIT = 3.0 PEOPLE x 0.60 = 1.8 PEOPLE PER UNIT

INITIAL
MULTI FAMILY HOUSING = 465 UNITS @ 1.8 PEOPLE/UNIT = 837 PEOPLE

G.C.D.AVE = 100 GPD

GPDPEAK = 100(18 + eP)  I (4 + eP)  (P = POPULATION IN THOUSANDS)
GPDPEAK = 385 GPD

QAVE  =          (100 GPD)(837 PEOPLE)        = 0.13 CFS
     (86,400 SEC/DAY)(7.48 GAL/CF)

QPEAK =         (385 GPD)(837 PEOPLE)        = 0.50 CFS
     (86,400 SEC/DAY)(7.48 GAL/CF)

CAPACITY OF AN 8" SEWER AT 0.40% IS 0.76 CFS

SANITARY SEWER BASIS OF DESIGN
MULTI FAMILY HOUSING UNIT FACTOR = 0.60 PER RESIDENCE
PEOPLE PER UNIT = 3.0 PEOPLE x 0.60 = 1.8 PEOPLE PER UNIT

465 RESIDENCES @ 1.8 PEOPLE/UNIT = 837 PEOPLE

AVERAGE FLOW = 837 PEOPLE x 100 GPCPD = 83,700 GPD

PEAK FACTOR = 2.5

MAX DAILY FLOW = 83,700 x 2.5 = 209,250 GPD

WATER MAIN BASIS OF DESIGN

DISTRICT MAP

FLATS AT
UPTOWN
VILLAGE

TOWNES AT
NORTH

VILLAGE

VILLAS AT
SOUTH

VILLAGE

AMBER RIDGE

POND RIDGE

GINGELLRIDGE LANE

PROPOSED LEGEND
8" WATER MAIN

HYDRANT

GATE VALVE

WATER SERVICE

FIRE SUPPRESSION LINE

WATER SHUT OFF

FIRE DEPARTMENT CONNECTION

10" SANITARY SEWER

SANITARY MANHOLE

SANITARY SEWER CLEANOUT

SANITARY SEWER LEAD

STORM SEWER

STORM MANHOLE

STORM CATCH BASINS

LIGHT POLE

RETAINING WALL

10' PUBLIC
UTILITY
EASEMENT

10' PUBLIC
UTILITY EASEMENT

CONNECT TO EX. 8"
WATER MAIN STUB
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Know what's below.
72 hours before you dig.

Call
R

Phone  586 726 1234
Fax  586 726 8780

51301 Schoenherr Road
Shelby Township
Michigan  48315
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F.F.
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F.F.
1059.22
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RIM 1048.00
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Villas at South Village

Townes at North Village

Flats at Uptown Village

AREA TRIBUTARY TO WETLANDS
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AREA TRIBUTARY TO WETLANDS
8.50 Ac.

N4

PROPOSED AREA TRIBUTARY TO WETLANDS

EXISTING AREA TRIBUTARY TO WETLANDS

ESTIMATED RUNOFF INTO EXISTING WETLANDS
EXISTING CONDITIONS:

EXISTING WETLAND AREA = 2.71 ACRES    C = 1.0
UPLAND AREA TRIBUTARY TO WETLANDS = 5.79 ACRES     C = 0.15

COMPOSITE C = 2.71(1.0) + 5.79(0.15) = 0.42
                                             8.5

Q10 = CIA
      = 0.42 ( 175

20+25) (8.5)
      = 0.42 (3.89) (8.5)
Q10 = 13.89 cfs

ESTIMATED RUNOFF INTO EXISTING WETLANDS
PROPOSED CONDITIONS:

AMENDED WETLAND AREA = 2.66 ACRES    C = 1.0
UPLAND AREA TRIBUTARY TO WETLANDS = 3.37 ACRES     WEIGHTED C = 0.18

COMPOSITE C = 2.66(1.0) + 3.37(0.15) = 0.37
                                             8.5

Q10 = CIA
      = 0.37 ( 175

20+25) (8.5)
      = 0.37 (3.89) (8.5)
Q10 = 12.23 cfs
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Know what's below.
72 hours before you dig.
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R

Phone  586 726 1234
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5 FT.3" MIN. 3" MIN
2% CROSS SLOPE TOWARD STREET

4" COMPACTED
M.D.O.T. CLASS II SAND 4" M.D.O.T. GRADE P1

CONCRETE (3500 PSI MIN.)
COMPACTED
SUBGRADE

CONCRETE SIDEWALK DETAIL

27'

2' 11.5' 11.5' 2'

NOT TO SCALE

NORTH & SOUTH VILLAGE
 PAVEMENT CROSS SECTION

10" AGGREGATE BASE,
21AA LIMESTONE

3" MOUNTABLE CONCRETE CURB AND GUTTER

STANDARD PAVEMENT SECTION
(SEE DETAIL THIS SHEET)

NOT TO SCALE

INFILTRATION CALCULATIONS

POOL FENCING DETAIL

6"
6"

DIA.

VARIES

GRANULAR MATERIAL
CLASS II

PERFORATED PIPE

MDOT 6A CRUSHED STONE ENTIRE TRENCH TO BE LINED
WITH GEOTEXTILE FABRIC

INFILTRATION TRENCH DETAIL
NOT TO SCALE

1.5" M.D.O.T. BIT. MIX 5E
TOP COURSE

3" M.D.O.T. BIT. MIX 3E
LEVELING/BASE COURSE

SS-1H @ 0.10 GAL./SY

STANDARD PAVEMENT SECTION
NOT TO SCALE

10" AGGREGATE BASE,
21AA LIMESTONE

1.5" M.D.O.T. BIT. MIX 5E
TOP COURSE3.5" M.D.O.T. BIT. MIX 3E

SS-1H @ 0.10 GAL./SY

DEEP STRENGTH PAVEMENT SECTION
NOT TO SCALE

2" M.D.O.T. BIT. MIX 4E

COMPACTED SUBGRADE COMPACTED SUBGRADE
6" AGGREGATE BASE,
21AA LIMESTONE

8" NONREINFORCED CONCRETE

8" CONCRETE SECTION
NOT TO SCALE

COMPACTED SUBGRADE

3:1 BATTER

RETAINING WALL DETAIL
NOT TO SCALE

FINISH GRADE

LANDSCAPE FABRIC

COMPACT BACKFILL

6" PERFORATE PIPE
AT BASE OF WALL

2-3' DIA. BOULDERS 1/2 BURIED

VA
R

IE
S

FINISH
GRADE

2-4# STEEL BARS

1" RADIUS

PLA
N T/A

PLA
N T/W

1/8"/FT. MIN. - 1/4"/FT. MAX.
1"PLACE 4" MIN. GRANULAR

MATERIAL CLASS II COMPACTED
TO 95% MAX. UNIT WEIGHT
(INCID. TO CONCRETE WALK)

REMOVE ALL TOPSOIL &
ORGANIC MATERIAL FROM
UNDER ALL PROP. WALK AREAS

1/4" SAWED OR
TOOLED JT. (PER PLAN)

8"
8"

8"

6" (TYP.)

BITUMINOUS PAVT.
SECTION (PER PLAN)

7'-0"

TYPICAL CONCRETE WALK WITH
STANDARD CONCRETE CURB FACE

NOT TO SCALE

27'

2' 11.5' 11.5' 2'

NOT TO SCALE

FLATS AT UPTOWN VILLAGE
 PAVEMENT CROSS SECTION

CONCRETE CURB AND GUTTER, DETAIL F2

STANDARD PAVEMENT SECTION
(SEE DETAIL THIS SHEET)

NOT TO SCALE

FLATS AT UPTOWN VILLAGE
 PAVEMENT/PARKING CROSS SECTION

CONCRETE CURB AND GUTTER, DETAIL F2

STANDARD PAVEMENT SECTION
(SEE DETAIL THIS SHEET)

22', 24', OR 27'19'
PARKING STALL

19'
PARKING STALL

CURB FACE
SIDEWALK

2% 1.5%1.5% 2%

UP TOWN CLUB
RETAINING WALL

UPTOWN VILLAGE
PAVEMENT/PARKING
CROSS SECTION

CURB FACE SIDEWALK

BUILDING
A5

3' WD. SIDEWALK

CURB FACE SIDEWALK

CURB FACE SIDEWALK

 DAWN RIDGE

UPTOWN VILLAGE PAVEMENT/PARKING
CROSS SECTION

 AMBER RIDGE

NORTH & SOUTH VILLAGE
PAVEMENT CROSS SECTION

5' WD.
SIDEWALK

BUILDING
N13

BUILDING
N11

BUILDING
N5

5' WD. SIDEWALK

 SWALE

6" CONC. DRIVEWAY

6" CONC. DRIVEWAY

 POND
    RIDGE

5' WD. SIDEWALK

NORTH & SOUTH VILLAGE
PAVEMENT CROSS SECTION

5' WD. SIDEWALK

 SWALE

SECTION THRU TOWNES AT NORTH VILLAGE AND FLATS AT UPTOWN VILLAGE
NOT TO SCALE

437



DO NOT ENTER

SIGNING PLAN

0

20

JLA SVP NOVEMBER 2022

1" = 80' HORIZ.

40 80 160

12-09-2022 FINAL PUD PLAN SUBMITTAL

0361-0067

BALDWIN VILLAGE

JACOBSON MOCERI ORION, LLC

SHEET TITLE:

COPYRIGHT, 2021, ANDERSON, ECKSTEIN AND WESTRICK, INC.

CHECKED BY:DRAWN BY:

SCALE:

PRELIMINARY

DATE SUBMITTALS/REVISIONS

PROJECT NO.

SHEET NO.

CLIENT:

PROJECT NAME:

CONSTRUCTION RECORD

DATE:

20_Signing--12/7/2022 9:58:21 AM
M:\0361\0361-0067\DWG\CIVIL\01_SITEPLAN.DWG

Know what's below.
72 hours before you dig.

Call
R

Phone  586 726 1234
Fax  586 726 8780

51301 Schoenherr Road
Shelby Township
Michigan  48315

CIVIL ENGINEERS   SURVEYORS   ARCHITECTS

ENGINEERING STRONG COMMUNITIES

www.aewinc.com

ANDERSON, ECKSTEIN AND
WESTRICK, INC.

Nature Preserve
(Protected Wetland)

Proposed
The  Plaza  at  Baldwin  Village

Zo
ne

d 
R

M
-1

A10

A2

A6

A7

A1

A3

Up
Town
Club

A5A4

A8

A9

A11

N1

N2

N3

N4 N5 N6 N7

N8

N9

N10N11

N12N13N14

ST11

ST12

ST9

ST7

SD7

SD6
SD5SD4

SD3

SD2

SD1

ST5

ST4

ST6

ST8

ST10

ST3 ST2 ST1

EX. WETLAND
EX. WETLAND

BALDWIN ROAD  (WIDTH VARIES)

Pool

JU
D

A
H

R
O

A
D

G
IN

G
EL

L 
D

R
IV

E

G
R

EA
T 

LA
KE

S 
R

ID
G

E
O

.C
.C

.P
. N

o.
 1

34
3

L.
 2

26
08

, P
. 5

13
, O

.C
.R

.
09

-3
2-

15
1-

02
9

GUADALUPE E. UVARIO
09-32-151-004

NANCY J. CARR
09-32-151-003

JOSHUA & TIFFANY
JOHNSON

09-32-151-002

NOAH & MORGAN
STEVENS

09-32-151-001

COTTAGES AT GREGORY MEADOWS
O.C.C.P. No. 2351

L. 56696, P. 130, O.C.R.

MORGAN PINES
L. 253, P. 19, O.C.R.

PAT & JULEE LO
09-31-428-001

SCOTT & LORELEL
DIGUGLIELMO
09-31-428-002

DOUGLAS &
JACQUELINE BLACK

09-31-428-003

MICHAEL & ERIN
WOLFF

09-31-428-004

SHARON &
BRITTANY JASSO

09-31-428-005

BASYE REV TRUST
09-31-428-006

NITESH DINDORKAR
09-31-428-007

MATHEW ZACHARIAH
09-31-428-008

JOHN P. GOBEL
TRUST

09-31-428-009

C
R

AI
G

 &
 D

AR
C

EE
SC

AV
O

N
E

09
-3

2-
30

1-
00

5

M
O

R
G

AN
 P

IN
ES

L.
 2

53
, P

. 1
9,

 O
.C

.R
.

M
AT

H
EW

 R
AM

A
09

-3
2-

30
1-

00
6

SH
AL

O
M

 B
AP

TI
ST

 C
H

U
R

C
H

09
-3

2-
30

1-
01

3
R

ED
 S

H
AL

O
M

, L
LC

09
-3

2-
30

1-
01

4

Villas at
South
Village

Townes at North Village

Flats at Uptown Village

1

3

3

2

1

3
3

2

1

1

1

2

1

1

1

2

1

3

3
2

1 1 1 1

1

1

1

2

31

32

1

111

2

3

3

2

3

2

3

1

1

1

1

1

2 2

3

1

1

2

3

1

1
2

1

3

11111

1

1

1

1

1
1

1

1

1

1

2

1

PROPOSED SIGN

2

3

STOP

FIRE
LANE

PARKING
N0



LEGEND

3

YIELD

ONE WAY
B

A
LD

R
ID

G
E 

LA
N

E

DAWN RIDGE

AMBER RIDGE

POND RIDGE

GINGELLRIDGE        
LANE

R
A

IN
SO

N
G

 L
A

N
E

KEYSTONE LANE EAST

K
EY

ST
O

N
E 

LA
N

E 
SO

U
TH

K
EY

ST
O

N
E 

LA
N

E 
N

O
R

TH

KEYSTONE LANE WEST

438



General Note
1.  SEE DRAWING FOR LUMINAIRE MOUNTING HEIGHT.
2.  CALCULATIONS ARE SHOWN IN FOOTCANDLES AT: 0' - 0"
3.  LIGHTING ALTERNATES REQUIRE NEW PHOTOMETRIC CALCULATION AND RESUBMISSION TO CITY FOR APPROVAL.

THE ENGINEER AND/OR ARCHITECT MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING / FUTURE FIELD CONDITIONS.  THIS LIGHTING
LAYOUT REPRESENTS ILLUMINATION LEVELS CALCULATED FROM LABORATORY DATA TAKEN UNDER CONTROLLED CONDITIONS IN ACCORDANCE WITH
ILLUMINATING ENGINEERING SOCIETY APPROVED METHODS.  ACTUAL PERFORMANCE OF ANY MANUFACTURER'S LUMINAIRE MAY VARY DUE TO
VARIATION IN ELECTRICAL VOLTAGE, TOLERANCE IN LAMPS, AND OTHER VARIABLE FIELD CONDITIONS.  MOUNTING HEIGHTS INDICATED ARE FROM
GRADE AND/OR FLOOR UP.

THESE LIGHTING CALCULATIONS ARE NOT A SUBSTITUTE FOR INDEPENDENT ENGINEERING ANALYSIS OF LIGHTING SYSTEM SUITABILITY AND SAFETY.
THE ENGINEER AND/OR ARCHITECT IS RESPONSIBLE TO REVIEW FOR MICHIGAN ENERGY CODE AND LIGHTING QUALITY COMPLIANCE.

UNLESS EXEMPT, PROJECT MUST COMPLY WITH LIGHTING CONTROLS REQUIRMENTS DEFINED IN ASHRAE 90.1 2013. FOR SPECIFIC INFORMATION
CONTACT GBA CONTROLS GROUP AT ASG@GASSERBUSH.COM OR 734-266-6705.

FOR ORDERING INQUIRIES CONTACT GASSER BUSH AT QUOTES@GASSERBUSH.COM OR 734-266-6705.

THIS DRAWING WAS GENERATED FROM AN ELECTRONIC IMAGE FOR ESTIMATION PURPOSE ONLY. LAYOUT TO BE VERIFIED IN FIELD BY OTHERS.

MOUNTING HEIGHT IS MEASURED FROM GRADE TO FACE OF FIXTURE. POLE HEIGHT SHOULD BE CALCULATED AS THE MOUNTING HEIGHT LESS BASE
HEIGHT.
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Symbol Label Quantity Manufacturer Catalog Number Description Lamp
Lumens

Per
Lamp

Light Loss
Factor Wattage

A
39 Lithonia

Lighting
RADPT P5 30K ASY RADEAN Post-Top with P5

3000K Asymmetric distribution
LED 14724 0.9 122.5564

B
11 Lithonia

Lighting
RADPT P5 30K SYM RADEAN Post-Top with P5

3000K Symmetric distribution
LED 15541 0.9 122.5564

C
16 Lithonia

Lighting
DSX1 LED P4 30K
80CRI T5W

D-Series Size 1 Area Luminaire
P4 Performance Package 3000K
CCT 80 CRI Type 5 Wide

LED 14819 0.9 123.94

D
11 Lithonia

Lighting
DSX1 LED P4 30K
80CRI T3M

D-Series Size 1 Area Luminaire
P4 Performance Package 3000K
CCT 80 CRI Type 3 Medium

LED 13965 0.9 123.94

E
2 Lithonia

Lighting
DSX1 LED P4 30K
80CRI T4M

D-Series Size 1 Area Luminaire
P4 Performance Package 3000K
CCT 80 CRI Type 4 Medium

LED 14174 0.9 123.94

F
376 Generation

Lighting
OL12902TXB Roscoe Large Lantern LED 943 0.9 9.25

G
30 Lithonia

Lighting
WPX1 LED P2 30K Mvolt WPX1 LED wallpack 3000lm

3000K color temperature 120-
277 Volts

LED 2749 0.9 23.26

H
129 Luminis

Lighting
BVA11B-L1L16-TYP2 BVA11B 1638 0.9 19.2
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LEGAL DESCRIPTION
PROPOSED RESIDENTIAL PARCEL

PARCEL No. 09-32-151-020, PARCEL No. 09-32-151-021, AND PART OF PARCEL No.
09-32-301-001

PART OF THE WEST HALF OF SECTION 32, TOWN 4 NORTH, RANGE 10 EAST, ORION
TOWNSHIP, OAKLAND COUNTY, MICHIGAN, BEING DESCRIBED AS:

BEGINNING AT THE WEST QUARTER CORNER OF SECTION 32; THENCE ALONG THE WEST
LINE OF SECTION 32 THENCE NORTH 02 DEGREES 18 MINUTES 02 SECONDS WEST 1081.20
FEET; THENCE NORTH 88 DEGREES 08 MINUTES 03 SECONDS EAST 1253.53 FEET TO THE
WEST RIGHT OF WAY LINE OF BALDWIN ROAD (WIDTH VARIES); THENCE ALONG THE WEST
RIGHT OF WAY LINE OF BALDWIN ROAD THE FOLLOWING SIX (6) COURSES: SOUTH 01
DEGREES 40 MINUTES 08 SECONDS WEST 177.44 FEET, SOUTH 03 DEGREES 41 MINUTES
00 SECONDS WEST 47.35 FEET, NORTH 87 DEGREES 28 MINUTES 28 SECONDS WEST 28.77
FEET, SOUTH 01 DEGREES 44 MINUTES 21 SECONDS WEST 29.85 FEET, SOUTH 87
DEGREES 12 MINUTES 27 SECONDS EAST 27.76 FEET AND SOUTH 03 DEGREES 41
MINUTES 00 SECONDS WEST 148.44 FEET; THENCE SOUTH 03 DEGREES 39 MINUTES 58
SECONDS WEST 133.62 FEET, THENCE SOUTH 02 DEGREES 07 MINUTES 58 SECONDS
WEST 171.01 FEET, NORTH 89 DEGREES 38 MINUTES 06 SECONDS WEST 52.12 FEET,
SOUTH 00 DEGREES 27 MINUTES 59 SECONDS EAST 20.00 FEET, SOUTH 89 DEGREES 38
MINUTES 06 SECONDS EAST 52.12 FEET, SOUTH 00 DEGREES 27 MINUTES 59 SECONDS
EAST 189.56 FEET, SOUTH 00 DEGREES 21 MINUTES 54 SECONDS WEST 146.38 FEET,
SOUTH 41 DEGREES 14 MINUTES 46 SECONDS WEST 37.71 FEET, SOUTH 02 DEGREES 06
MINUTES 04 SECONDS EAST 58.68 FEET TO THE EAST AND WEST QUARTER LINE OF
SECTION 32, SOUTH 02 DEGREES 07 MINUTES 46 SECONDS EAST 17.61 FEET AND SOUTH
01 DEGREES 47 MINUTES 47 SECONDS EAST 41.15 FEET; THENCE SOUTH 87 DEGREES 49
MINUTES 58 SECONDS WEST 143.11 FEET; THENCE WESTERLY ALONG A NON-TANGENT
CURVE CONCAVE TO THE SOUTH HAVING A CENTRAL ANGLE OF 7 DEGREES 55 MINUTES
04 SECONDS, A RADIUS OF 306.00 FEET, AN ARC DISTANCE OF 42.29 FEET AND WHOSE
CHORD IS SOUTH 83 DEGREES 51 MINUTES 29 SECONDS WEST 42.25 FEET; THENCE
SOUTH 79 DEGREES 53 MINUTES 57 SECONDS WEST 197.50 FEET; THENCE SOUTH 02
DEGREES 12 MINUTES 41 SECONDS EAST 726.84 FEET; THENCE SOUTH 88 DEGREES 30
MINUTES 44 SECONDS WEST 780.13 FEET TO THE WEST LINE OF SECTION 32; THENCE
ALONG THE WEST LINE OF SECTION 32 NORTH 01 DEGREES 32 MINUTES 26 SECONDS
WEST 878.86 FEET TO THE WEST QUARTER CORNER OF SECTION 32 AND THE POINT OF
BEGINNING. CONTAINING 46.83 ACRES, MORE OR LESS.

SUBJECT TO ANY AND ALL EASEMENTS AND RIGHTS OF WAY OF RECORD OR OTHERWISE.
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WEST QUARTER CORNER SECTION 32,
TOWN 4 NORTH, RANGE 10 EAST,
ORION TWP., OAKLAND CO., MI
LIBER 17534, PAGE 57, O.C.R.

POINT OF BEGINNING
WEST LINE SECTION 32

WEST R.O.W. LINE
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BENCH MARK NO. 1
CHISELED "X" ON N.E. RIM
OF MIDDLE ROAD BASIN @
S. SIDE GINGELL DR., S.
SIDE CUL-DE-SAC
ELEVATION: 1038.49

BENCH MARK NO. 2
CHISELED "X" ON N.E. RIM
OF ROAD BASIN ON THE S.
SIDE OF GINGELL DR. 125'±
W. OF BALDWIN RD.
ELEVATION: 1023.96

BENCH MARK NO. 3
TOP OF HYDRANT ON THE
W. SIDE OF BALDWIN RD.
200'± S. OF GINGELL DR.
ELEVATION: 1019.76

BENCH MARK NO. 4
TOP OF HYDRANT ON W.
SIDE OF BALDWIN RD.,
OPPOSITE #4303
ELEVATION: 1025.09

BENCH MARK NO. 5
TOP OF HYDRANT, W. SIDE
BALDWIN, 100'± N. OF ℄
JUDAH EXTENDED
ELEVATION: 1034.41

BENCH MARK NO. 6
CHISELED "X" ON N. RIM
MBT MH, 40'± W. OF B/CURB
BALDWIN, 50'± N. OF ℄
JUDAH EXTENDED.
ELEVATION: 1034.15
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GUADALUPE E. UVARIO
09-32-151-004

NANCY J. CARR
09-32-151-003

JOSHUA & TIFFANY
JOHNSON

09-32-151-002

NOAH & MORGAN
STEVENS

09-32-151-001

COTTAGES AT GREGORY MEADOWS
O.C.C.P. No. 2351

L. 56696, P. 130, O.C.R.

MORGAN PINES
L. 253, P. 19, O.C.R.

PAT & JULEE LO
09-31-428-001

SCOTT & LORELEL
DIGUGLIELMO
09-31-428-002

DOUGLAS &
JACQUELINE BLACK

09-31-428-003

MICHAEL & ERIN
WOLFF

09-31-428-004

SHARON &
BRITTANY JASSO

09-31-428-005

BASYE REV TRUST
09-31-428-006

NITESH DINDORKAR
09-31-428-007

MATHEW ZACHARIAH
09-31-428-008

JOHN P. GOBEL
TRUST

09-31-428-009
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HIGHWAY EASEMENT AND
ACQUISITION FOR PUBLIC HIGHWAY
LIBER 49504, PAGE 823,
LIBER 49604, PAGE 574 AND
LIBER 49604, PAGE 621, O.C.R.

HIGHWAY EASEMENT AND
ACQUISITION FOR PUBLIC HIGHWAY
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Orion, LLC
3005 University Drive
Auburn Hills, MI 48326
248-340-9400

Baldwin
Village

ORION  TOWNSHIP  ORDINANCE  LANDSCAPE  REQUIREMENTS  (RESIDENTIAL COMPONENTS) :

Gingelliville Village Center Overlay District (Ordinance 78)
Open Space:  15% Open Space required within Residential developments

All requirements and provisions shown here relate to the residential components of Baldwin Village (Uptown Village, North Village, & South Village).  See corresponding Commercial area landscape planting plans and data tables for commercial area requirements and provisions.

Residential Area
15% Open Space

=  46.83 acres
=    7.02 acres PROVIDED : 15%  (see site plan)

General Ordinance Standards (Section 27.05) :
All portions of the landscape shall be planted with grass,
groundcover, shrubs, or left natural with existing trees and
wooded growth:  PROVIDED

Required:      1 tree planted per every 3,000 sf of open space
7.02 acres of open space = 305,791 / 3,000 = 101.9
102 Open Space trees required

PROVIDED:  102 Open Spaces trees

Parking Lot Screening Along Baldwin Road:
The Baldwin Road frontage is enhanced with significant landscape
plantings as well as interment placement of decorative masonry
pillars and fencing to meet the Gingelliville overlay standards:
PROVIDED

Open Space Tree Requirement :  (7.02-acres of open space.  See site plan)

Required:      20' wide greenbelt at Baldwin Road frontage: PROVIDED

1,175 / 30 = 39
39 Baldwin Road Greenbelt trees required

PROVIDED:  39 Baldwin Road Greenbelt trees

Baldwin Road Greenbelt Requirement :

1 tree per 30 linft frontage.  (1,175' frontage)

Required:      20sqft parking lot landscape area per space: PROVIDED

604 / 10 = 60.4
61 Parking Lot trees required (Uptown Village)

PROVIDED:  61 Interior Parking Lot trees

Interior Parking Lot Requirement : (604 exterior spaces within Uptown Village area)

1 tree per 200sqft or landscape area or 1 tree per every 10 spaces

Required:
3,520 / 30 = 118
118 Greenbelt trees required adjacent use greenbelt area

PROVIDED:  118 Adjacent Use Greenbelt trees

Adjacent Neighboring Use Greenbelt Requirement : (Multifamily adjacent to single family)
1 tree per 30 linft adjacent use Greenbelt.  (3,520' adjacent use Greenbelt)

Tree & Woodlands Protection (Section 27.12) :
See Residential Tree Inventory map and data summary tables for greater detail

7,416 Total regulated and Landmark trees currently on site

83 Total Landmark trees on site
51 Landmark trees to be removed (cumulative dbh = 1.289.9")
32 Landmark trees to remain on site

1,070 Total regulated trees to remain on site
1,070 regulated + 32 Landmark trees to remain = 1,102 total trees to remain on site
1,102 total trees to remain = 15% of existing trees to remain on site

1,851 Total regulated trees to be removed which qualify for replacement

4,412 Total regulated trees located within the "development site" to be removed and
therefore do not qualify for replacement

Replacement Requirements:

All removed, regulated (non-landmark) trees are to be replaced at a 1 : 1 basis
All removed landmark trees are to be replaced at a 1" of replacement for each 1" removed  basis

Deciduous replacement trees shall be 2" dbh (caliper) in size
Evergreen replacement trees shall be 6' height in size

Replacement Calculations:
1,851 Total regulated trees to removed which qualify for replacement

Required: 1,851 Regulated Replacement trees (at 2" dbh or 6' height)
1,290" Total caliper inch of landmark trees to removed

Required: 1,290 / 2" dbh = 645 Landmark Replacement trees (at 2" dbh or 6' height)
2,496 Total Replacement Trees required assuming 2" dbh or 6' height minimum size planted

The Applicant proposes to significantly increase the size of the replacement trees in exchange for
reducing the total number of replacement trees to be planted

Required Size : 2" cal. Deciduous Tree  or  6' height Evergreen Tree
Proposed Size : 3 1/2" cal. Deciduous Tree  or  8' height Evergreen Tree

This represents a 75% increase in required replacement caliper size.
The Applicant therefore proposes to reduce the total number of required
replacement trees by the proportional amount :

3.5"  /  1.75  =  2"
2,496  /  1.75  =  1,426  Total Replacement Trees equivalent at larger sizes

Summary of Requirements:

General Area Open Space
Required Provided

102 102
Baldwin Road Greenbelt 39 39
Interior Parking Lot 61 61

Adjacent Neighbor Greenbelt 118 118

Existing Woodlands / Replacement 1,426 713

1,746 1,033

The applicant has made every effort to propose robust landscape plantings throughout Baldwin Village.  The
landscape plantings will create a beautiful, lush green neighborhood.  The applicant has primarily used the
replacement trees to significantly increase the buffer & screening plantings at the northern, western, and
southern boundary to provide greater screening to adjacent neighbors which are in addition to the existing
woods that will remain at the perimeter of the site to provide a natural buffer. Replacement trees are also
proposed at Baldwin Road to enhance the frontage beautification.

The applicant has maximized all planting locations and proposes to install a total of 1,033 deciduous &
evergreen trees, all of which exceed the minimum size requirements, within the residential components.
Installing additional trees closer together would compromise the horticultural health and potential of the trees
and therefore is not recommended.

The applicant therefore requests that the landscape plantings, as proposed, satisfy the landscape
requirements as may be determined by the Planning Commission under the PUD standards as permitted
within the Orion Township Ordinance.

(713 delta)

Existing wooded areas to remain at the site perimeter
buffer and within the natural feature areas as indicated
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Baldwin
Village

WP (1)

See Main Entrance
Feature Planting Plan.
Sheet LP-2

NS (2)
RB (4) BB (13)

AR (3) AR (3)
Trellis
Monuments, Typ.

NS (3)RB (4)

LLL (4)

LLL (4)

NS (3)

SL (4) GB (3)

GB (3)

NS (3)

BALDWIN ROAD

Pocket Park

AR (2) AR (2)
AR (2)

PP (3)

SB (2)

CRM (2)
SB (2)

CRM (2)

PP (1)

TT (3)

GS (5)

GS (3)
WP (6)

NS (3)

WP (2)

NS (5)

CRM (2)

NS (4)

NS (3)

WP (4)

PP (2)
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SL (1)
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GS (2)

GS (2)
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EO (1)
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FD (1)

AB (4) SWO (2)AB (1)SWO (4)
LLL (1)

LLL (1)SWO (2)

SWO (2)

LLL (2)

LLL (1)

See Main Entrance
Feature Planting Plan.
Sheet LP-2

GB (5)

SWO (2)

SWO (2)

SWO (2) LLL (1)

TT (3)

LLL (1)

Irrigated Hydroseed
Lawn, typ.

AB (4)

AB (4)

SWO (2)

LLL (1)

SWO (2)

Mail
Kiosk

EO (3)

SWO (2)

RO (3)

NS (2)

GS (2)

BB (18)

WP (3)

SWO (4)

PP (2)
PP (2) PP (4)

RO (1)
RO (1) RO (1)

RO (1) RO (1)
LLL (3) NS (5)

GS (5)
NS (4)

LLL (3)

AR (2)

AB (1)

RB (1)

PP (3)

SL (1)
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CRM (1)

NS (2)
WP (2)
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WP (2)
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CRM (1)
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WP (2)
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CRM (1)

SL (1)

SL (1)
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SWO (1)

NS (4)

CRM (1)

GS (2)
WP (2)

GS (2)

CRM (1)

See North Village
Planting Plan.
Sheet LP-4

See North Village Planting Plan.
Sheet LP-4 Existing tree

and wooded
area at
perimeter of
development
site to
remain.  See
Grading Plan
and Tree
Survey, typ.

WP (3)

WP (3)

PP (2)

FF (3)

CRM (1)

PP (1)

SB (3)

PP (1)

SL (2)

FF (4)

CRM (1)
SL (1)

SB (1)

SL (1)

GS (4)

SB (2)

WP (6)

NS (5)

GS (4)

SL (3)

GB (2)

GB (4)
GB (4)

SL (4)

SL (1)

Match Line LP-4
Match Line LP-3

RO (1)PP (1)

SWO (2)

FD (2)

SL (1)
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Baldwin
Village

PP (1)

PP (1)

NS (2)

CRM (2)

Woodchip Walking Trail.  Field
locate trail within existing
woodlot, typ.

CRM (1)

GS (3)

FD (1)

WP (5)

FD (1)

PP (3)

NS (4)

Existing tree
and wooded
area at
perimeter of
development
site to
remain.  See
Grading Plan
and Tree
Survey, typ.

Boulder Retaining Wall, typ.
See Sheet 19

RB (1)
WP (6)

CRM(2)
PP (1)

FF (4)
SB (2)

RB (1)

WP (3)
NS (2)

FF (2)
SB (2)

NS (4)

SB (1)

RB (1)

FF (4)

GS (3)

CRM (1)

GS (5)

Match Line LP-4
Match Line LP-3

RB (1)
FF (3)

PP (1)

CRM(2)
WP (3)

PP (1)

LLL (2)

NS (5)

WP (5)GS (3)

FF (2)

CRM (2)

LLL (3)

NS (2)

FF (3)

NS (3)

RB (1)

PP (1)

WP (7)

GS (2)

PP (1)

RB (1)

LLL (2)

NS (3)

FF (5)

RB (1)

WP (1)

NS (3)
GS (3)

RB (1)

FF (3)

CRM (2)

FD (2)

WP (3)

TT (1)

WP (2)

SB (1)
NS (1)

Boulder Retaining Wall, typ.
See Sheet 19

LPT (12)

FF (3)

NS (3)

LPT (9)

WP (3)

GS (1)

FD (2)

WP (5)

GS (2)

PP (1)

NS (2)

Limits of existing Wetland, typ.
25' Natural Features
Setback.  Existing trees
and underbrush to remain.
See limits of Grading,
Sheet 15 & 16

RB (1)

NS (1)

PP (1)

WP (2)

See LP-3.  Uptown Village
Landscape Planting Plan

WP (3)

FF (4)
SL (3)

See LP-5. North
Village Landscape
Planting Plan

Pocket Park &
Nature Trail.  See
Trellis detail
Sheet 7 of 22

Woodchip Walking Trail.  Field
locate trail within existing
woodlot, typ.

SWO (13)

HL (3)

SWO (5)

FF (3)

LLL (8)Trellis gateway structures, typ.
See Sheet 5 of 22

FF (2)

GS (2)

CRM (1)

SB (1)

SB (2) NS (3)

FD (1)

SB (2)

FD (1)

FF (2) GS (2) CRM (1)

Trellis gateway structures, typ.
See Sheet 5 of 22

See LP-3.
Uptown Village
Landscape Planting Plan

See LP-3.
Uptown Village
Landscape Planting Plan

Existing Wooded area and underbrush to remain
throughout wetland area and western boundary as

depicted on Tree Survey & Preservation Plan

Existing Wooded Buffer to
remain at perimeter.  See Tree
Preservation & Existing Tree
Survey summary, typ.

Connection to Gregory
Meadows neighborhood
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UPTOWN  VILLAGE  PLANTING  PLAN :

Woodchip Walking Trail.  Field
locate trail within existing
woodlot, typ.

Limits of existing
Wetland, typ.

25' Natural Features
Setback.  Existing trees
and underbrush to remain.
See limits of Grading,
Sheet 15 & 16

AB (2)

Trellis gateway structures, typ.
See Sheet 5 of 22

Existing Wooded area and underbrush to remain
throughout wetland area and western boundary as

depicted on Tree Survey & Preservation Plan

See LP-2. Entrance
Landscape Planting
Plan

Pocket Park &
Nature Trail.  See
Trellis detail
Sheet 7 of 22

Woodchip Walking Trail.  Field
locate trail within existing
woodlot, typ.

See Baldwin Village Commercial
Area Landscape Planting Plan

NS -    Norway Spruce
GS -   Green Spruce
BHS - Black Hills Spruce
FF -    Fraser Fir
WP -   White Pine

South Village Evergreen Perimeter Buffer:
(35)
(35)
(60)
(57)
(35)

RB (1)
SB (1)

RB (1)
SB (1)

FD (1)

AB (2)

RB (1)

SB (1)

RB (1)

SL (1)

LLL (1)

PP (1)

SL (1)

PP (1)

WP (3)

FD (1)

TT (2)

FD (1)

NS (3)

SL (3)

GS (3)

NS (2)

NS -    Norway Spruce
GS -   Green Spruce
BHS - Black Hills Spruce
FF -    Fraser Fir
WP -   White Pine

South Village Evergreen Eastern Buffer:
(8)
(8)
(8)
(8)
(8)

AL (5)
AL (9)

AL (4)

AB (12)

AB (12)

LLL(7)

LLL(5)

Boulder Retaining Wall, typ.
See Sheet 19

Trellis gateway structures, typ.
See Sheet 5 of 22

TT (1)

NS (2)

BHS (2)

TT (2)

BHS (2)

NS (2)

TT (2)

TT (4)

PP (2)

RB (2)

AB (1) SB (3)
RB (1)

TT (2) RB (1) SB (1)
AR (2)

CP (2)

SB (1)

AR (2) CP (1)

Existing Wooded Buffer to
remain at perimeter.  See Tree
Preservation & Existing Tree
Survey summary, typ.

Existing Woods to remain within the
Nature Preserve Area and at the site

perimeter as indicated.  See Tree
Preservation & Existing Tree Survey

summary, typ.
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18.

1.

2.

3.

4.

6.

5.

8.

7.

9.

11.

10.

13.

12.

14.

16.

15.

17.

Contractor shall be responsible for contacting and
coordinating with all pertinent utility companies 72 hours in
advance of any digging to make themselves familiar with
all underground utilities, pipes and structures.  Contractor
shall take sole responsibility for any cost incurred due to
damage of said utilities or structures.

Contractor shall not willfully proceed with construction as
designed when it is obvious that unknown obstructions
and/or grade differences exist.  Such conditions shall
immediately be brought to the attention of the Owner's
Representative.  The contractor shall assume full
responsibility for all necessary revisions due to failure to give
such notification.

Any discrepancies between dimensioned layout and
actual field conditions shall be reported to the Owner's
Representative.  Failure to make such discrepancies known
will result in contractor's responsibility and liability for any
changes and associated costs.

Contractor shall be responsible for any coordination with
subcontractors as required to accomplish construction
installation operations.

Contractor shall provide and maintain positive surface
drainage.

Contractor shall be responsible for any existing materials
that are damaged during construction.

See Plant & Material List and Planting Details for planting
requirements, materials and execution.

All trees shall have a clay loam or clay root ball.  Trees with
sand root balls will not be accepted.

All tree varieties and substitutions, or deviations to the
landscape plan must be approved prior to installation.  Any
plant material delivered to site not previously approved
may be rejected and are the sole responsibility of the
contractor.

The location of all plant material shall be scaled from
drawings or interpreted from plant list.  Final location of all
plant material shall be subject to approval from the Owner's
Representative.

PLANTING  NOTES:
The contractor shall "water in" and fertilize all plants
immediately after planting.

Hydro-seed all Common Area lawn areas as noted on
drawings.

Contractor shall install 3" depth Shredded Hardwood
Mulch in all shrub and tree planting beds unless
otherwise indicated.  Peat Moss is to be installed in all
annual flower, perennial flower and ground cover
planting beds. Such beds shall have no shredded mulch,
typ.

Contractor shall coordinate lawn repair and planting
bed construction in conjunction with the timing of other
building construction and improvements.

The contractor shall guarantee and maintain all trees,
shrubs, ground cover and other plant materials for two
years from the date of installation, including labor and
removal and disposal of dead material.  Project owner
shall be responsible for a maintenance program which
includes replacing all dead or diseased material by the
end of the following planting season.

All plant material shall be grade 1 northern nursery grown
from a local source.  All trees and plant material shall
meet the current standards of the American Society of
Nurseryman.

Landscape Contractor shall install an automated
irrigation system for all lawn and planting bed areas on a
Design/Build basis.  A complete design, materials list, and
cost estimate is required as part of the original bid
proposal.

Contractor shall adhere to all soil erosion prevention
methods as directed within civil engineering drawings
and Municipal Ordinance including maintaining silt
fencing and ensuring that soil, silt and other debris is
prevented from leaving site or entering area drains,
sewer inlets, creeks or natural areas.

RESIDENTIAL  COMMON  AREA  PLANT  LIST:
NOTESDESCRIPTIONQTY.

B&B

B&B

Ginkgo biloba
Maidenhair Tree, 3.5" cal.21

79 Thujia occidentalis
Emerald Green Arborvitae, 6'

B&BGleditsia triacanthos inermis
Skyline Locust, 3.5" cal.38

SYMB.

GB

ARB

SL

B&B60 Acer freemanii 'Autumn Red'
Autumn Blaze Red Maple. 3.5" cal.AB

Container49 Calamagrostis x acutiflora
Karl Foerster Reed Grass, 2 gal.KF

B&B70 Taxus Densaformus
Everlow Yew, 36"EY

B&B79 Euonymous alatus compactus
Dwarf Burning Bush, 36"BB

B&B

B&BPyrus calleryana 'Cleveland Select'
Cleveland Select Pear, 3.5" cal.10

Tilia cordata
Little Leaf Linden, 3.5" cal.44

Malus x 'Profusion'
Pink Profusion Crab, 2.5" cal.

B&B
Picea abies
Norway Spruce, 8'159 B&BLiriodendron tulipifera

Tulip Tree, 3.5" cal.20

LLL

TTNS

CP

B&B
Picea pungens
Green Spruce, 8'111GS

B&B
Picea glauca
Black Hills Spruce, 8'72BHS

B&B
Pinus strobus
White Pine, 8'139WP

B&B
Abies fraseri
Fraser Fir, 8'115FF

B&B / Multi
Stem18FD Cornus florida

Flowering Dogwood, 2.5" cal'
B&B / Multi

Stem4JM Magnolia lililflora
Jane Magnolia, 2.5" cal'

B&B / Multi
Stem29SB Amelanchier arborea

Serviceberry, 8-10'
B&B / Multi

Stem36RB Betula nigra
River Birch, 8-10'

38PP B&B

B&B22 Acer rubrum
Red Maple. 3.5" cal.AR

27 Acer rubrum
Clump Red Maple. 10-12'CRM B&B / Multi

Stem

B&BGleditsia triacanthos
Honey Locust, 3.5" cal.3HL

NOTESDESCRIPTIONQTY.SYMB.

B&BPlantanus x acerifolia
London Plane Tree, 3.5" cal.25LPT

B&B
Tilia americanan
Basswood, 3.5" cal.18AL

B&B
Quercus robur
English Oak, 3.5" cal.5EO

B&B
Quercus rubra
Red Oak, 3.5" cal.14EO

B&B
Quercus bicolor
Swamp White Oak, 3.5" cal.53SWO

Container175 Buxus microphylia
Green Gem Boxwood, 24"BOX

B&B78 Spiraea japonica
Anthony Waterer Spirea, 36"AWS

Container60 Hydrangea paniculata
Lime Light Hydrangea, 36"HY

Container53 Cornus sericea
Red Twig Dogwood, 42"RTD

ContainerJuniperus horizontalis
Creeping Juniper, 24"18JH

NOTESDESCRIPTIONQTY.SYMB.

ContainerPrunus x cistena
Purple Sand Cherry, 42"4PC

Container42
Pennisetum alopecuroides 'Hamelin"
Dwarf Fountain Grass, 3 gal.DF

Container30
Rudbeckia fulgida
Dwarf Black Eyed Susan, 1 gal.BES

Container30
Hosta Undulata Variegata
Variegated Hosta, 2 gal.VH

Container36
Hemerocallis
Stella D'Oro Daylily, 2 gal.DAY

PLANTING  DETAILS:

See Sheet 1 of 22 - 22 of 22 for Baldwin Road masonry pillar detail
and monument trellis details
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Baldwin Village 
Orion Township, Michigan 

 
 

Project Applicant: 
 

RED Equities, LLC 
 

121 W. Long Lake Road 
Suite 190 

Bloomfield Hills, MI 48304 
 

Attn: Gilbert ‘Buzz’ Silverman 
buzz@silverman.com 

 

Jim Eppink 
jim@jeppink.com 

 
 
 
 

Development Team: 
 

Moceri Companies 
 

S.R. Jacobson 
 

ALRIG USA 
 
 
 
 

Site Data: 
 

Parcel Size: 
58.7 acres net 

 
 

Location: 
West side of Baldwin Road,  

north of Morgan Road and  
west of Judah Road  

Orion Township, Michigan 
 

Underlying Zoning: 
BIZ & Gingellville Village Center 

Overlay District 
 

Conceptual PUD Approval:   
Conceptual Mixed-Use PUD 

approved by Twp Board  
August 15, 2022 

 
Proposed Uses: 

A 15-minute neighborhood:  
Three Residential Villages, 
 best-in-class commercial, 

environmental preservation, & 
open space 

 
 
 

December 20, 2022 
 
Tammy Girling 
Orion Township Director, Planning & Zoning 
2323 Joslyn Road 
Lake Orion, MI 48360 
 
Dear Ms. Girling;  
 
We are pleased to submit the attached Final PUD & Final Site Plan submission 
package for Baldwin Village, a proposed mixed-use neighborhood located at the 
northwest corner of Baldwin Road and Morgan Road in Orion Township.   
 
As you know, a Public Hearing was held at a joint meeting of the Planning 
Commission and Board of Trustees on August 3, 2022.  On August 15, 2022, the 
Board of Trustees motioned to approve the Conceptual PUD and Site Plan 
following the Planning Commission’s recommendation for Conceptual approval.   
 
We are now submitting a Final Site Plan and related documents (Dated 
December 9, 2022) for review and consideration for Final PUD and Final Site 
Plan approval.   
 
Included Are: 

 Baldwin Village Master Plan 
 Residential & Commercial Components that include: 

o Final Site Plan for each component 
o Final Grading & Engineering 
o Architectural Plans 
o Tree Survey & Woodland Preservation Plans 
o Site Amenities Plan 
o Signage & Lighting Plans 
o Landscape Architectural Plans 

 
Also Attached is a draft version of the PUD Agreement and the traffic report letter 
from AEW.    
 
We are immensely proud of Baldwin Village, its programming, plans, and 
amenities.  We appreciate everyone’s involvement to date, and we look forward 
to continued collaboration to complete this exciting, iconic, true 15-minute mixed-
use PUD. 
 
Very truly yours – Baldwin Village 
 
Gilbert ‘Buzz’ Silverman  
RED Equities, LLC 

Gabe Schuchman      
 ALRIG USA          

  
Dominic Moceri                 
Moceri Companies 

Scott Jacobson                 
S.R. Jacobson 

    
 
CC: 
Brittney Ellis; The Kelly Firm 
James Stevens; OHM Advisors 
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Engineering Strong Communities Since 1968 

December 19, 2022 
 

 

 

Tammy Girling, Director 

Planning and Zoning 

Orion Township 

2323 Joslyn Road 

Lake Orion, Michigan 48360 

 

Reference: Baldwin Village 

Traffic Impact Study 

  AEW Project No. 0361-0067 

 

Dear Ms. Girling: 

 

As you are aware, our office submitted a traffic study along with the Conceptual 

PUD package for this project in July 2022. We received a draft of OHM’s 

comments on August 8, 2022. One of the major concerns they identified was that 

the location of the proposed driveway to the commercial development that was 

lined up with the existing northbound to southbound cross over south of the Judah 

Road round-a-bout would not be permitted. 

 

Since that time, we have had several meetings with OHM and RCOC and are 

continuing to work closely with them on the review and analysis of the traffic 

impacts and any mitigation efforts. The latest analysis that we provided to OHM 

includes a new northbound to southbound cross over located south of the Judah 

Road round-a-bout in an effort to provide a secondary means for northbound 

traffic on Baldwin Road to access the commercial driveways without traveling 

through the roundabout. Our analysis shows that this alternative will provide an 

acceptable level of service with 1 standard deviation included in the traffic 

generation. Our office believes that this is the most feasible alternative for 

mitigating the traffic impacts resulting from this development, and the estimated 

increase of traffic volumes on this corridor, over the study period. This proposed 

cross over is depicted on the final PUD plans that have been submitted. 

 

We will continue to work with OHM toward this final design solution and 

completion of the traffic study in an effort to secure approval by OHM prior to the 

January Planning commission meeting. 
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Tammy Girling 

December 19, 2022 

Page 2 

 

 

 

Engineering Strong Communities Since 1968 

 

Sincerely, 

 

 

 

Stephen V. Pangori, PE 

 

 

cc:  James Eppink, J. Eppink Partners, Inc. 

  Gabe Schuchman, Alrig USA 

  Mitchell Harvey, PE, Stonefield 

  Dominic J. Moceri, Moceri Companies 

  Manny Kianicky, SR Jacobson 

Buzz Silverman, Silverman Properties 

Jim Stevens, OHM 

Mark Landis, OHM 

 
\\aew-actdata\active\1684\1684-0001\Gen\Letters\TGirling_SVP121922.docx 
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PLANNED UNIT DEVELOPMENT AGREEMENT OF 

BALDWIN VILLAGE, A MIXED USE  

COMMERCIAL AND RESIDENTIAL DEVELOPMENT 

 

Entered Into Between: 

 

 

Charter Township of Orion, a Michigan municipal corporation 

 

 

and 

 

 

RED ADLER, LLC, a Michigan limited liability company 

 

 

Dated: _______________, 2023  

 

 

 

DRAFT 12.19.2022 
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PLANNED UNIT DEVELOPMENT AGREEMENT 

 

 THIS PLANNED UNIT DEVELOPMENT AGREEMENT (“Agreement”) is made and 

entered into the __day of ______, 2023, by and between the CHARTER TOWNSHIP OF ORION 

(“Township”) a Michigan municipal corporation, with offices located at 2323 Joslyn Road, Orion, 

Michigan 48360, and RED ADLER, LLC, (“Proprietor”), a Michigan limited liability company, 

with offices located at 121 W. Long Lake Road, Suite 190, Bloomfield Hills, MI 48304, and its 

successors or assigns, as master proprietor of the Planned Unit Development known as Baldwin 

Village. Proprietor and Township may be collectively referred to herein as “parties”, or 

individually as a “party.”  

  

RECITALS 

 

 The purpose and intent of these PUD standards and guidelines is to act as a unifying 

document to establish a community theme and regulate the placement of units and buildings within 

the real property described in attached Exhibit “A” (“Property”). The project will consist of a 58.70 

acre mixed-use residential and commercial development. The residential portion of the Property 

comprising 46.83 acres, to be known as Baldwin Village, will be developed by Jacobson Moceri 

Orion, LLC, a Michigan limited liability company, whose address is 32400 Telegraph Road, Suite 

200A, Bingham Farms, MI 48025, and its successors or assigns, as the Residential Developer. The 

commercial portion of the Property comprising 11.87 acres, to be known as the Plaza at Baldwin 

Village, will be developed by Alrig USA Acquisitions, LLC, a Michigan limited liability company, 

whose address is 30200 Telegraph Road, Suite 205, Bingham Farms, MI 48025, and its successors 

or assigns, as the Commercial Developer. The Proprietor shall assure that the residential and 

commercial Developers of the Project are subject to the requirements of this Agreement.  Although 

the two components of the Property will have a common theme and synergies, they shall be 

independent of each other in regards to the obligations required by this Agreement.  A Declaration 

of Easements, Covenants and Responsibilities will be prepared between the residential and 

commercial components of the Property defining private matters related to shared improvements 

and other matters. 

 

 The Project will provide a benefit to the community for the following reasons including: i) 

preservation of wetlands; ii) preservation of perimeter woodlands abutting the development to the 

south, west and north; iii) less intensive overall plan than if fully developed for maximum uses 

under the master plan; iv) landscaping, detention areas and walking paths; v) retail, grocers and 

restaurants for the benefit of the new residents and the surrounding community; vi) provide 

diversity of residential housing meeting the needs of the community; vii) infrastructure 

improvements to the Property including storm water management resulting in benefits to public 

health and safety; and viii) increase in the municipal tax base revenue to the Township.  

  

 The Property is currently zoned Suburban Farms and Brown Road Innovation Zone, subject 

to the Gingellville Village Center Overlay District, and will be rezoned to PUD. 

 

NOW, THEREFORE, it is hereby agreed by the parties as follows: 
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1. SUMMARY DESCRIPTION OF THE PROJECT 

 

 The Project site is located on the west side of Baldwin Road north of Morgan Road. 

Proprietor proposes to develop the Project with the following uses: 

 

a. The residential component of the Property will consist of 161 attached townhome units 

in approximately 32 buildings, 304 apartments in approximately 11 buildings, and a 

community building with swimming pool. Townhomes will be designed as 2-story 

units with 2 or 3 bedrooms each, 2-car attached garage, and a deck or patio for each 

residence. All townhomes shall in no instance be closer than fifty (50) feet to a 

perimeter property line, and all patios or decks in no instance shall project into the rear 

setback greater than ten (10) feet.  Some units may, but are not required to, have 

daylight or walkout basements. Apartments will be designed as 3-story buildings 

containing either 38 or 19 units per building with studio, 1, 2 and 3 bedroom units.  

Apartment buildings will include 12 garage spaces on the first floor in 38-unit buildings 

and 6 garage spaces on the first floor in 19-unit buildings and have a maximum building 

height of Forty (49) feet to the midpoint of the roof. The community building and 

swimming pool will be available for use by all townhome and apartment residents and 

will contain approximately 5,753 square feet of conditioned space.  The Final Site Plan 

attached as Exhibit B provides information regarding setbacks, parking, open spaces, 

density and other data pertaining to the residential component of the Project and is 

made a part of this Agreement. Building elevations and floor plans for the townhomes, 

apartment homes and community building are attached hereto as Exhibit C and are also 

made a part of this Agreement. All townhomes and apartment homes will be available 

for leases. 

 

b. The commercial component of the Property will consist of several freestanding 

commercial retail and restaurant buildings ranging in size from approximately 3,500 

square feet to 45,000 square feet.  Users have been not identified for all of these 

buildings so it is possible that the size, number, and configuration of the buildings may 

change in the future depending on the specific user. The current plan for the  

commercial component of the PUD has been approved by the Township as depicted on 

the Final Site Plan and is made a part of this Agreement. Building elevations and floor 

plans for the proposed known commercial uses are attached to this Agreement as 

Exhibit D and are made a part of this Agreement. In the event that future individual 

users of the commercial sites differ from the approved Final Site Plan, they shall be 

required to submit a separate site plan to the Township for approval. A determination 

whether a proposed future use is a minor amendment requiring administrative approval 

or a major amendment to the Final Site Plan requiring a public hearing and approval 

from both the Township Planning Commission and Township Board of Trustees shall 

be governed by the Township’s Zoning Ordinance and the provisions in Section 

13(c),(d) and (e) of this Agreement.  

 

2. ADHERENCE TO REQUIREMENTS FOR DEVELOPMENT 

 

 The Property shall be developed and improved in full compliance with the following 

(“Development Documents”): 
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a) All Ordinances and Codes of the Charter Township of Orion existing on the 

Effective Date of this Agreement (“Township Code and Ordinances”) unless 

modified by the Ordinance Deviation Table attached as Exhibit E or by the 

approved Final Site Plan attached as Exhibit B or by this Agreement;  

 

a) The Final Site Plan for the Project as prepared by Anderson, Eckstein and Westrick, 

Inc for the residential component of the Project and Stonefield Engineering & 

Design for the commercial component of the Project, attached as Exhibit B; 

 

b) Architectural floor plans and elevations for the residential component of the Project 

prepared by Dominick Tringali Architects and Alexander Bogaerts & Associates, 

architects, attached as Exhibit C;   

 

c) Architectural floor plans and elevations for the known users of the commercial 

component of the Project prepared by _________________ are attached as Exhibit 

D; 

 

d) This Agreement, its Exhibits, and any conditions imposed therein; and 

 

e) The Orion Township Engineering Design Standards. 

  

 Relying solely upon assurances from the Residential Developer and the Commercial 

Developer, the Proprietor shall assure that all development of and improvements to the Property 

by its Residential Developer and Commercial Developer and all uses of the Property shall be 

subject to and in accordance with the Final Site Plan and all applicable Township Ordinances, and 

they shall also be subject to all other approvals and permits required under state laws for the 

respective components of the Project. To the extent that there are conflicts or discrepancies 

between respective provisions of this Agreement, or between provisions of this Agreement and 

Township Ordinances, this Agreement and its Exhibits shall control. In the event this Agreement 

is silent on any matters otherwise covered by the Final Site Plan or Township Ordinances or 

Regulations, the Final Site Plan shall control.  

 

 All future development of the Property shall be bound by the terms of this Agreement.  It 

shall be the responsibility of the Proprietor to notify all Developers of the Property of the 

requirements contained within this Agreement and to obtain their written consent to abide by its 

provisions. Any successor Proprietor and all Developers, present or future, shall be subject to all 

portions of this Agreement applicable to their residential or commercial component or any 

amendment thereto, as the same may be expanded by the Township and their respective successors 

in title. It is the intent that the restrictions contained in this Agreement will run with the land, and 

this Agreement shall be recorded by the Proprietor with the Oakland County Register of Deeds. 

 

3. ADHERENCE TO ORDINANCES 

 

 Proprietor and its Developers shall comply with the Zoning Ordinances of the Township 

in effect at the time of development, except where contrary to or modified by this Agreement or 

the Final Site Plan. Any reference herein to this Agreement shall also include its Exhibits, which 
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are incorporated in their entirety herein. Proprietor acknowledges that certain provisions of this 

Agreement may differ from the requirements of the Zoning Ordinance, and the Township 

acknowledges that items shown in the Final Site Plan may be less or more than the requirements 

of the Zoning Ordinance. Proprietor shall ensure that the development fully complies with all 

engineering and other local, county, state and federal codes and regulations in effect at the time of 

development of the Project, unless superseded or otherwise covered in this Agreement and the 

Final Site Plan. 

  

 Permitted and special land uses shall be reflected on the approved Final Site Plan with the 

understanding that all individual uses within the commercial component shall require future 

Township approval. All accessory uses shall be in compliance with the approved Final Site Plan 

and this Agreement. The Proprietor shall ensure that the planting of Phragmite or other invasive 

landscaping species is prohibited and that the ongoing control and removal of Phragmite from the 

developed areas of the Project shall be performed. The Proprietor shall ensure that all necessary 

and reasonable steps will be taken to remove Phragmite in an appropriate manner from the parts 

of the Property to be developed in connection with its grading and other development activities. 

The intent is to remove Phragmite in the appropriate manner so as to avoid the regrowth of the 

plant.  

 

4. PERMITS AND AUTHORIZATIONS 

 

The Township shall grant to Proprietor and to its Residential and Commercial Developers    

and/or its contractors and/or subcontractors all Township permits and authorizations necessary to 

modify the existing utilities including electric, telephone, gas, cable television, water, storm and 

sanitary sewer to the Property and to otherwise develop and improve the Property in accordance 

with the Final Site Plan, provided the Proprietor and/or its Developers have first made all requisite 

applications for permits, complied with the requirements for said permits, and paid all required 

fees. Any applications for permits from the Township will be processed in the customary manner, 

but the Township agrees to issue building permits expeditiously, upon full and complete 

application for each building having been accepted, not to exceed 3 weeks.   

 

Upon the execution of this Agreement, building requirements, engineering requirements 

and building related fees applicable to the Project in effect on the date of the Agreement shall be 

vested and shall not be subject to change provided that construction of the project commences 

within 36 months of Final Site Plan approval. 

 

 The Township will cooperate with Proprietor or its Developers in connection with  

applications for any necessary county, state, federal or utility company approvals, permits or 

authorizations to the extent that such applications and/or discussions are consistent with the Final 

Site Plan and this Agreement. The Township agrees to permit one onsite marketing or leasing 

trailer for each component of the Property in a location on the Property to be selected by the 

Proprietor or its Developers, contingent upon obtaining a written determination from the 

Ordinance Enforcement Officer that the marketing or leasing trailers do not present any risk to the 

general health, safety, and welfare of Orion Township residents or other visitors to the Property.  

 

5. PROJECT COMPLETION SCHEDULE 
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 For purposes of this section, “infrastructure” shall be defined as land balancing, installation 

of sanitary sewer, water main, storm sewer, paving, roads, detention ponds, entrance features 

common area landscaping and improvements to Baldwin Road.  

 

 The infrastructure for the residential portion of the Property depicted in the Final Site Plan 

shall be completed within five (5) years from the first day infrastructure construction commences. 

The residential townhome and apartment units depicted in the Final Site Plan shall be completed 

within four (4) years after completion of the residential infrastructure. If not completed due to 

economic and market conditions that prevent completion of the project in that timeframe, the 

Township shall grant 2-year extensions for completion, for up to ten (10) years from the date 

construction begins for the infrastructure for the residential units depicted in the Final Site Plan. 

The Residential Developer shall  request 2-year extensions at least 90 days prior to completion 

deadlines which the Township may grant or deny within its sole discretion but are not to be 

unreasonably withheld.  

   

The infrastructure for the commercial portion of the Property depicted in the Final Site 

Plan shall be completed within three (3) years from the first day infrastructure construction for the 

commercial portion commences. The individual commercial and restaurant units shall be 

completed as quickly as market permits but within three (3) years after completion of the 

commercial infrastructure. If not completed due to economic and market conditions that prevent 

completion of the project in that timeframe, the Township shall grant 2-year extensions for 

completion, for up to ten (10) years from the date construction begins for the infrastructure for the 

residential units depicted in the Final Site Plan. The Commercial Developer shall  request 2-year 

extensions at least 90 days prior to completion deadlines which the Township may grant or deny 

within its sole discretion but are not to be unreasonably withheld.  

 

6. WATER, SANITARY SEWER AND STORM SEWER SYSTEMS 

 

 Proprietor shall cause its Residential and Commercial Developers to install, at their sole 

expense, all necessary connections tying into the municipal water and sanitary sewer systems. The 

franchise utilities shall not be located within the water main or sanitary sewer easement. A copy 

of the franchise utility final design for each component separately will be provided to the Township 

for review and approval once available. Water and sewer usage fees shall be in accordance with 

the standard fee schedule for Orion Township.  No lateral charge for utilities shall apply to the 

Project in view of the Developers’ undertaking to construct water and sewer extensions at their 

expense. The storm sewer system within the Property shall remain private and there shall be no 

Chapter 18 sewers and drains within the Property.   

 

7. ROADS, DRIVES AND PARKING LOTS 

 

The internal streets and drives in the Project shall be private and shall consist of asphalt 

pavement with concrete curbs and gutter as shown on the approved Final Site Plan.  No right of 

way shall be provided for the private internal drives and streets. Driveways serving the townhome 

residences may be concrete or asphalt. An internal pedestrian circulation system shall be provided. 

Street maintenance, including snow plowing, shall be the responsibility of the Commercial or 

Residential Developers of the site as applicable.  The Township reserves the right to require the 
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repair or maintenance of any road or internal drive that is dilapidated or otherwise represents a 

health or safety concern. 

  

8. LANDSCAPING, LIGHTING, AND ARCHITECTURAL STANDARDS 

 

 The Proprietor shall cause the Residential and Commercial Developers to have the Project 

developed in full compliance with the Agreement, Final Site Plan, and the applicable PUD and 

zoning ordinances in effect at the time of development which shall govern the landscaping, 

lighting, signs, architectural and other standards applicable to the Project in the event such items 

are not addressed within the Agreement or Final Site Plan. Building elevation materials and colors 

will consist primarily of high-quality materials as shown on the building elevations and floor plans 

attached in Exhibits C and D. Due to the nature of the Project, street trees may be located within 

sanitary and water main easements provided that they are planted at least 3 feet away from the 

centerline of the mains and are in accordance with the approved Landscape Plan for the Project.  

The Township shall have the right to remove any landscaping within a sanitary or water main 

easement necessitated by a requirement for maintenance or repair and the Developers shall have 

the obligation for replacement of any such landscape material removed by the Township.  

 

9. OPEN SPACE AND NATURAL FEATURES 

 

 For the purpose of insuring long-term preservation of open space and natural features 

within the Project, all open space areas shall be perpetually preserved as unimproved areas (other 

than improvements installed in accordance with the Final Site Plan) unless otherwise agreed to in 

writing by the Township. However, the Developers shall have the right to install unpaved hiking 

trails within the open space areas and to maintain such areas by the removal of dead materials in 

accordance with good forestry practices. Developers shall agree that the open space areas shall be 

accessible to the general public. 

 

10. REIMBURSABLE COSTS 

 

a. Proprietor shall ensure that the Township is reimbursed for the following costs: 

 

1. All reasonable, usual, and customary planning, engineering and any consultant fees 

incurred in connection with the review and approval of the Project, in accordance 

with the Township’s applicable Planning Services Fee Schedule.  

 

2. All reasonable, usual, and customary planning, engineering and any consultant fees, 

along with applicable permit and inspection fees, which may be incurred 

throughout the construction of the Project as a result of any required inspections or 

actions taken to ensure compliance with this Agreement and the Final Site Plan. 

 

b. In addition, Proprietor shall assure that all normal and customary costs associated with 

the submission to the Township and consideration of all plans and documents 

associated with the Project, including, but not limited to, site plans, landscaping plans, 

engineering plans, as-built plans, permits, inspections, etc. are paid.  Further, Proprietor 

shall assure that all responsible usual and customary costs related to variance requests, 

special use requests, and review and approval of any other agreements associated with 
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the Project, including but not limited to, the Declaration of Easements, Covenants and 

Responsibilities, petitions for any special assessments district, and other similar 

documents, plans and costs, are paid. 

 

11. PERFORMANCE BONDS  

 

 The Proprietor or the Residential and Commercial Developers shall be allowed to submit 

any performance guarantees required by the Zoning Ordinance to ensure completion of 

infrastructure improvements, contained in this Agreement or the Final Site Plan, in the form of 

performance bonds, executed by a surety company acceptable to the Township and authorized to 

do business in the state of Michigan. This provision shall supersede the form of performance 

guarantee required by Article XXX, Section 30.09 of the Zoning Ordinance.  For clarity, the 

Residential Developer and Commercial Developer shall be permitted to submit separate 

performance guarantees covering only their respective developments.    

 

12. ACCESS TO PROPERTY 

 

At any time throughout the period of development and construction of any part of the 

Project, the Township, its contractors, representatives, consultants and agents, shall be permitted, 

and are hereby granted authority, to enter upon all or any portion of the Property for the purpose 

of inspecting for compliance with and enforcement of the Final Site Plan and this Agreement. 

 

13. PHASING 

 

 The Township agrees that the residential component of the Project may be developed in 

phases. South Village, North Village and Uptown Village, or portions thereof, may be constructed 

at different times and in a sequence to be established. Upon determination by the Township 

engineer that a phase has been sufficiently constructed with water mains, sanitary sewers, storm 

drainage, streets and parking to support residential use, the Township shall make building permits 

available for construction of buildings within such phase. Final completion of all required 

improvements shall not be required for building permit availability. Residential units within 

completed buildings shall be available for lease as they are completed during the construction 

period of the Project and temporary certificates for occupancy shall be issued by the Township as  

units are completed.  Temporary certificates of occupancy shall not expire but shall become final 

upon full completion of all required improvements within a phase.    

 

14. MISCELLANEOUS 

 

a) Binding Effect and Right of Assignment. This Agreement shall be binding upon and 

inure to the benefit of the parties and their heirs, successors and assigns.  Proprietor shall 

have the right to assign all or any of its rights, title and obligations under this Agreement 

without consent of the Township to any corporate, partnership or limited liability 

company for any purpose related to the development of the Project. The Commercial and 

Residential Developers shall also have the right to assign all or any of their respective 

rights, title and obligations under this Agreement without consent of the Township to any 

corporate, partnership or limited liability company for financing or any purpose related to 

the development of their component of the Project. Any assignee shall be fully and 
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completely bound by the terms and requirements of this Agreement, their heirs, 

successors and assigns. The rights and obligations contained in this Agreement shall run 

with the Property.  

 

b) Authority. This Agreement has been duly authorized by all necessary action of Proprietor 

and the Township, through the approval of the Township Board at a meeting in 

accordance with the laws of the State of Michigan, and the Ordinances of the Township. 

By the execution of this Agreement, the parties each warrant that they have the authority 

to execute this Agreement and bind the Property and the respective parties to its terms 

and conditions. 

 

c) Final Site Plan Approval and Modifications. There may be a need in the future to make  

changes to the approved Final Site Plan for the Property as a result of a change in market 

conditions, and the Proprietor or the Residential and Commercial Developers may request 

such modifications (herein “modifications”). For purposes of expediency, minor 

modifications to such site plans shall be reviewed by the Township Supervisor, Township 

Planning and Zoning Director, and Township consultants and approved by the Township 

Supervisor, provided that the height, density and general location of buildings and uses as 

permitted under the Agreement and Final Site Plan shall not be modified except as 

provided herein. The cost for re-review by Township staff and consultants shall be at the 

applicant’s sole cost. Minor modifications may include without limitation: (a) a reduction 

in the size and number of any building(s); (b) an increase in the size of any building, 

provided that the size of the other buildings(s) is/are decreased so that all buildings within 

the Project do not exceed the density shown in the approved Final Site Plan attached to 

this Agreement; or (c) minor adjustments in building locations that do not materially 

affect drives and parking areas; and (d) landscaping materials identified in the attached 

Final Site Plan may be replaced by similar types of landscaping materials of better or like 

quality.  

 

d) Determination of Minor or Major Modifications. The initial determination whether a 

change is minor or major is within the discretion of the Township Supervisor. Any 

modifications sought, which in the judgment of the Township Supervisor, exceed the 

authority granted to Township Staff and Supervisor in this Section (“major 

modifications”), shall be submitted to the Planning Commission for review and approval. 

If the Planning Commission determines that the proposed change is major and not minor, 

the Proprietor or its Residential and/or Commercial Developers shall have the right to 

appeal the Planning Commission’s determination to the Township Board. Any 

modifications determined to be major will require an amendment to the Agreement in 

accordance with the Township’s Zoning Ordinance. 

 

e) Modifications to be Independently Processed.  Any proposed modifications to the 

commercial and residential components of the Project shall be considered independently 

by the Township and such modification shall not affect the component that is not being 

modified. For example, a required modification of the Commercial site plan to 

accommodate a new commercial use shall have no effect on the residential component of 

the Project and the Residential Developer shall not be required to amend the Agreement 

or Final Site Plan pertaining to its portion of the Project.  
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f) Other Governmental Approvals. It is understood that construction of some of the 

improvements included in the Project will require the approval of other governmental 

agencies. Modifications to the Final Site Plan required as the result of requirements by 

other governmental agencies shall be considered as minor modifications by the  

Township to the greatest extent possible. 

 

g) Amendment. This Agreement may only be amended or modified pursuant to a written 

instrument executed by the Township and the Proprietor after mutual consent of the 

parties. 

 

h) Notice. Unless later information is provided, notices under this Agreement will be 

provided to: 

 

To Proprietor:   

Red Adler, LLC 

121 W. Long Lake Road, Suite 190 

Bloomfield Hills, MI 48304. 

Ph: (248) 310-3400 

Email: Buzz Silverman <buzz@silverman.com> 

 

To Orion Township:  

Charter Township of Orion 

Attention: Township Supervisor 

2323 Joslyn Rd. 

Orion Township, MI 48360 

Ph: 248-391-0304; Fax: 248-393-6858 

Email: cbarnett@oriontownship.org 

 

i) Integration/Amendments. This Agreement and its Exhibits (which are made a part of and 

incorporated herein in their entirety), set forth the entire agreement between the parties 

relative to the subject matter hereof. No prior or contemporaneous oral or written 

representations, statements, promises, agreements or undertakings made by either party 

or agent of either party that are not contained in this Agreement shall be valid or binding. 

This Agreement may not be amended except in writing signed by the parties and recorded 

in the same manner as this Agreement. 

 

j) Severability. It is understood and agreed by the parties that if any part, term or provision 

of this Agreement is held by the courts to be illegal or in conflict with any statute, 

ordinance, rule, regulation or other applicable law, the validity of the remaining portions 

or provisions of this Agreement shall not be affected, and the rights and obligations of the 

parties shall be construed and enforced as if this Agreement did not contain the particular 

part, term or provisions held to be invalid. In the event any changes in applicable federal, 

state, or local laws or regulations enacted after the date of this Agreement operate to 

prevent compliance with parts of the Agreement, or render compliance impractical or 

unreasonably difficult, the inconsistent provisions of this Agreement shall be modified, 

deleted or suspended as necessary to conform to such changes in federal or state law. 
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k) Governing Law. This Agreement shall be governed by the laws of the State of Michigan, 

both as to interpretation and performance. Any and all suits for any and every breach of 

this Agreement may be instituted and maintained in any court of competent jurisdiction 

in Oakland County, Michigan.  

 

l) Waiver. No waiver of any breach of this Agreement shall be held to be a waiver of any 

other or subsequent breach. 

 

m) Remedies. In the event that a party believes that the other party is not acting reasonably, 

in good faith, or in conformity with this Agreement, then the aggrieved party may 

petition the Oakland County Circuit Court to resolve such dispute and the parties shall 

make themselves immediately available for a hearing on a date to be set by the Court. In 

the event that the Court finds that party has not acted in good faith or in conformity with 

this Agreement, then the Court may order costs and reasonable attorney fees incurred to 

the prevailing party. All remedies afforded in this Agreement shall be taken and 

construed as cumulative, that is, in addition to every other remedy provided by law and in 

equity. 

 

n) Inconsistency. To the extent that the Agreement, Final Site Plan or its Exhibits conflict 

with Township Ordinances or Zoning Ordinance requirements, the terms of this 

Agreement, the Final Site Plan and its Exhibits will control. Any clerical errors or 

mistakes in this Agreement or its Exhibits may be corrected by any of the parties, and all 

parties agree to cooperate in making such corrections in order to effectuate the intent of 

the parties in entering into this Agreement. Remedial amendments to correct errors and 

omissions may be approved and executed by the Township Supervisor so long as they are 

consistent with the spirit and intent of this Agreement, in the Supervisor’s reasonable 

judgment. In all events any reference to the Township Ordinances, Zoning Ordinances 

and PUD Ordinance, shall mean the existing Ordinances of the Township as of the date 

of this Agreement.  

 

o) Limitation of Township’s Liability. This Project is a private undertaking, and the parties 

understand and agree that: (a) this Project is a private development; (b) the Township has 

no interest or responsibilities for or duty to third parties concerning any improvements on 

the Property except and only until such time that the Township accepts any public 

improvements pursuant to this Agreement and the Final Site Plan; (c) the Proprietor shall 

have full and exclusive control of the Property subject to the limitations and obligations 

of the Proprietor under this Agreement; and (d) the contractual relationship between the 

Township and the Proprietor is such that the Proprietor is an independent contractor and 

not an agent, partner or joint venture of or with the Township. 

 

p) Replacement of Residential Developer or Commercial Developer.  If Residential 

Developer or Commercial Developer elects not to proceed with the acquisition and/or 

development of their respective portion of the Property, Proprietor shall have the right to 

replace the Residential Developer or Commercial Developer, as applicable, with a new 

residential developer or commercial developer.    

 

564



 

11 

 

q) Assignment by Proprietor. The parties understand and agree that Proprietor intends to 

assign all of its rights, duties and obligations hereunder to the Residential Developer and 

the Commercial Developer upon conveyance of those portions of the Property to the 

Residential Developer and the Commercial Developer, as applicable.     

 

15. DEFAULT 

 

The parties to this Agreement reserve the right to cure any non-health or safety default 

hereunder within thirty (30) days from written notice of such default by certified mail, or such 

additional time as may be reasonably required to cure the default as long as the cure of default is 

commenced within said thirty (30) days, and efforts to effect such cure of default are diligently 

prosecuted to completion.  

 

 No party shall be deemed in default of this Agreement for any delay or failure to fulfill 

any obligation so long as and to the extent to which any delay or failure in the fulfillment of such 

obligation is prevented or delayed as a consequence of circumstances of Force Majeure. In the 

event of any such delay, the time for performance of such shall be extended for a period equal to 

the time lost by reason of the delay. A party claiming the benefit of this provision shall, as soon as 

reasonably practicable after the occurrence of any such event, (a) provide written notice to the 

other party of the nature and extent of any such Force Majeure condition; and (b) use commercially 

reasonable efforts to remove any such causes and resume performance under this Agreement as 

soon as reasonably practicable. 

 

16. BINDING EFFECT. This Agreement shall become effective upon execution by all 

parties. The Agreement shall be recorded in the office of the Oakland County Register of Deeds 

and a certified copy of the recorded Agreement shall be delivered to the Township. This Agreement 

shall run with the Property and bind the parties, their heirs, successors, and assigns. It is also 

understood that the members of the Township Board, Planning Commission, Zoning Board of 

Appeals, or the township departments may change, but the Township shall nonetheless remain 

bound by this Agreement. 

 

 

 
[Signatures contained on following page] 
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 The parties herein have caused this Agreement to be executed on the day and year recited 

above. 

 

      CHARTER TOWNSHIP OF ORION 

      a Michigan municipal corporation 

 

 

             

      By: Chris Barnett 

      Its: Supervisor 

 

 

             

      By: Penny Shults 

      Its: Clerk 

 

STATE OF MICHIGAN ) ss 

COUNTY OF OAKLAND ) 

 

The foregoing Agreement was acknowledged before me by Chris Barnett, the duly elected 

Supervisor, and Penny Shults, the duly elected Clerk of the Charter Township of Orion, on the __ 

day of ___________, 2023. 

 

 

             

          , Notary Public 

      Oakland County, Michigan 

      My Commission Expires:     

      Acting in Oakland County, Michigan. 
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      RED ADLER, LLC, 

      a Michigan limited liability company 

 

 

      ____________________________________ 

      By: Gilbert “Buzz” Silverman   

      Its: Manager     

 

 

STATE OF MICHIGAN ) ss 

COUNTY OF OAKLAND ) 

 

The foregoing Agreement was acknowledged before me by _____, the Manager of RED ADLER, 

LLC, a Michigan limited liability company, on the ____ day of __________________, 2023. 

 

 

 

             

          , Notary Public 

      Oakland County, Michigan 

      My Commission Expires:     

      Acting in Oakland County, Michigan. 
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 Traffic Impact Study  2 

Engineering Strong Communities Since 1968 

EXECUTIVE SUMMARY 

This report presents the methodologies, analyses, and results of the Traffic Impact Study 

(TIS) for the multi-use land development, Baldwin Village, Baldwin Village consist of:  

• 465 units of multi-family housing  

• One (1) Chick-Fil-A restaurant 

• One (1) Fast Food Restaurant 

• One (1) supermarket 

• Two (2) Multi-Tenant Commercial Buildings 

The project site is situated on the west side of Baldwin road between Morgan Road and 

north of Judah Road. The proposed access plan includes five (5) access points along 

Baldwin Road. The access points are the following: 

• Full movement drive north of Judah Road 

• Right-in, right-out drive north of the southbound to northbound Baldwin Road 

crossover 

• Right-in, right-out drive between the southbound to northbound Baldwin Road 

crossover and the northbound to southbound Baldwin Road crossover 

• Exit only driveway south of the northbound to southbound Baldwin Road crossover 

Existing traffic data was collected on May 10, 2022, and signal timing was obtained from 

the Road Commission for Oakland County (RCOC). Analysis of the existing conditions 

indicate that most of the study intersections operate at an acceptable level of service 

(LOS), with the exception of the westbound approach on Baldwin Road & Brown Road 

and the northbound approach of Baldwin Road & Baldwin Commons – East Side. The 

existing traffic conditions were simulated, utilizing SimTraffic11 and Rodel, and were 

analyzed for queue lengths. The analysis resulted in no significant queues.  

The background condition was calculated by applying a growth rate of 1.69% (0.21% 

annually) and including future developments within the study area vicinity. Analysis of the 

background conditions indicate that most of the study intersections operate at an 

acceptable level of service, with the exception of the northbound approach of Baldwin 

Road & Baldwin Commons – East Side and the overall intersection of Baldwin Road & 

Brown Road. The background traffic conditions were simulated, utilizing SimTraffic11 and 

Rodel, and were analyzed for queue lengths. The analysis resulted in no significant 

queues. 

Trip generation estimates were developed for the proposed development for analysis of 

future build condition. 

• ITE land use codes 220, 820, 850, and 934 were selected for the trip generation. 

• Local trip generation data was utilized for Chick-Fil-A restaurant 

• Pass-by trips were applied for the proposed restaurant developments. 

• The development is estimated to generate an adjusted volume of 641 trips in the 

AM peak hour, and 925 trips in the PM peak hour.  

• The development is estimated to generate an unadjusted volume of 960 trips in 

the AM peak hour, and 1,219 trips in the PM peak hour.  
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Two alternatives were evaluated for this study. Alternative A is based on Baldwin Village 

being developed and making no changes to the existing roadway network. Alternative 

B includes a proposed northbound to southbound crossover on Baldwin Road, south of 

the roundabout. Alternative B provides an additional access point to the development 

for northbound traffic, and is considered the mitigation alternative. 

• Analysis of the build conditions for Alternative A indicate that most of the study 

intersections would continue to operate at an acceptable level of service, with 

the exception of the northbound approach at the Baldwin Road and Judah Road 

roundabout, and the intersections failing under existing and background 

conditions. 

To reduce delay and improve the LOS, and to reduce queue lengths, it is recommended 

that Alternative B is implemented as a mitigation strategy. The analysis of Alternative B 

resulted in no additional failing intersections, and a shorter queue length at the 

northbound approach of the Baldwin Road & Judah Road roundabout. The proposed 

crossover will have approximately 300-foot storage, and a 75-foot taper. 
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1.0 INTRODUCTION 

1.1 Project Overview 

This report presents the methodologies, analyses, and results of the Traffic Impact Study 

(TIS) for the multi-use land development, Baldwin Village. Baldwin Village consists of multi-

family housing, One (1) Fast-Food restaurants with a drive through, a Chick-Fil-A 

restaurant, two (2) multi-tenant retail shopping centers, and a grocery store. The project 

site is situated on the west side of Baldwin Road, between Morgan Road and north of 

Judah Road. The proposed development location and the preliminary site plan can be 

found in Figure 1.1 and 1.2, respectively. The proposed access plan includes a proposed 

west leg off the existing roundabout and three (3) full-movement driveways off Baldwin 

Road, and one (1) exit only driveway making a total of five (5) access points. The 4 

proposed driveways, separate from the proposed roundabout leg, are the following: 

• Full movement drive north of Judah Road 

• Right-in, right-out drive north of the southbound to northbound Baldwin Road 

crossover 

• Right-in, right-out drive south of the southbound to northbound Baldwin Road 

crossover and north of the northbound to southbound Baldwin Road crossover 

• Exit only driveway south of the northbound to southbound Baldwin Road crossover 

 

 

Figure 1.1 – Proposed Development Location 

N 
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Figure 1.2 – Preliminary Site Plan 
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Figure 1.2a – Preliminary Site Plan 
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The scope of this study was developed in coordination with Orion Township’s engineering 

consultant based on Anderson, Eckstein & Westrick, Inc.’s (AEW) knowledge of the study 

area, accepted traffic engineering practice, and information published by the Institute 

of Transportation Engineers (ITE). The study analyses were completed using Synchro and 

SimTraffic, Version 11 traffic analysis software and Rodel roundabout analysis software. 

 

The specific objectives of the study are to: 

• Quantify existing traffic volumes and operations. 

• Develop a trip generation for the proposed multi-use development.  

• Calculate the future traffic volumes utilizing a growth rate (No-Build Condition) 

and include the trips generated by the proposed development (Build Condition).  

• Calculate and evaluate the level of service for the study intersections for each 

condition and conduct a queue analysis. 

• Perform a right-turn deceleration lane analysis for each of the proposed 

driveways.  

  

1.2 Scope of Study 

The overall scope of the traffic study is to identify and evaluate the impacts the new 

development will have on the typical traffic patterns.  

 

The intersections analyzed for this study area are presented in Figure 1.3 and include: 

1. Judah Road & Baldwin Road (Roundabout) 

2. Southbound to Northbound Baldwin Road Crossover (Unsignalized) 

3. Northbound to Southbound Baldwin Road Crossover (Unsignalized) 

4. Morgan Road & Baldwin Road (Unsignalized) 

5. Jordan Road & Baldwin Road (Unsignalized)  

6. Baldwin Commons & Baldwin Road (Signalized) 

7. Brown Road & Baldwin Road (Signalized)  
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Figure 1.3 - Study Intersections 
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2.0 STUDY AREA CHARACTERISTICS 

2.1 Roadway Characteristics 

The project traffic study area includes: 

• Baldwin Road 

• Judah Road 

• Morgan Road 

• Jordan Road 

• Brown Road 

 
Table 2.1 – Roadway Characteristics presents the functional classification, controlling 

jurisdiction, average daily traffic (ADT), posted speed and general lane description for 

each of the study area roadways. 

Table 2.1 - Roadway Characteristics 

Road 
Functional 

Classification 

Controlling 

Jurisdiction 
ADT 

Posted 

Speed 
Lane Description 

Baldwin Road Minor Arterial RCOC 28,947 45 MPH 
4 lane divided highway North of Baldwin Commons 

5 lane divided highway South of Baldwin Commons 

Judah Road Local RCOC 446 35 MPH 2 lane gravel road 

Morgan Road Local RCOC 1,406 40 MPH 2 lanes 

Jordan Road Local RCOC N/A 25 MPH 2 lanes 

Brown Road Minor Arterial RCOC 17,730 40 MPH 5 lanes w/ CLTL  

 (Traffic Sources:  2022 SEMCOG National Functional Classification Map, MDOT Transportation Data Management System Traffic 
Volumes) 

 
2.2     Non-Motorized Characteristics 

Currently there is a sidewalk on the east and west side of Baldwin Road throughout the 

study area. Crosswalks are located at all legs of the roundabout at Baldwin Road and 

Judah Road and on the west side of Baldwin Commons and Baldwin Road. 

 

No bus stops are located within the study area.  

3.0 EXISTING TRAFFIC ANALYSIS 

3.1     Existing Traffic Conditions 

Existing turning movement data was obtained on May 10, 2022 at the following 

intersections: 

• Baldwin Road & Baldwin Commons 

• Baldwin Road Northbound to Southbound Crossover 

• Baldwin Road Southbound to Northbound Crossover 

• Baldwin Road & Judah Road 

 

The collected data was used to develop the existing conditions and can be found in 

Appendix A. 
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A traffic study incorporating the same intersection was conducted in 2019 by OHM 

Advisors (OHM). To evaluate the effect the COVID-19 pandemic had on traffic volumes, 

the 2019 turning movement counts at Baldwin Commons were compared to the 2022 

collected data, per OHM’s request. Due to the similarities in volume before and after the 

COVID-19 pandemic, a COVID-19 factor was not applied. AEW’s collected data was 

utilized for this study due to the total volume being greater than the turning movement 

counts taken in 2019.   

 

The collected peak hour volume for each intersection was used for this study and 

volumes were balanced upward through the study network. At locations where access 

is provided between study intersections, “dummy” intersections were used to account 

for sink and source volumes, and through volumes were carried along the main study 

roadways. The 2022 peak hour traffic volumes are presented below in Figure 3.1 and the 

roadway network lane configuration and traffic control is presented in Figure 3.2. 
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Figure 3.1 - 2022 Existing Peak Hour Volumes 
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Figure 3.2 - Existing Lane Configuration & Traffic Control  
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3.2     Traffic Operations Analysis Methodology 

Trafficware’s Synchro 11 was used to perform intersection capacity analysis and assign 

Levels of Service (LOS) for the study intersections and lane group movements based on 

the Highway Capacity Manual, 6th Edition (HCM6) methodologies. LOS is a letter grade 

that describes traffic operations based on the amount of delay experienced by vehicles 

at an intersection, along an intersection approach (e.g., eastbound, westbound), or in a 

specific lane group (e.g., eastbound right turn, eastbound through-left). LOS can range 

from A-F with A representing the conditions in which vehicles experience the least 

amount of delay, and F representing the conditions in which vehicles experience the 

most delay. The LOS D is typically used as a threshold for “acceptable” operations and is 

sometimes described as being “near capacity”. The LOS E is often described as 

operations “at capacity”, while LOS F describes conditions “over capacity”. Additionally, 

LOS for the stop-controlled intersections was reported by approach. Table 3.1 provides 

information regarding the delay thresholds for LOS.  

 

Table 3.1 - Level of Service Definitions and Criteria 

Level-of-Service 

(LOS) 

Signalized 

Intersections Delay 

(seconds) 

Un-Signalized 

Intersections 

Delay (seconds) 

A < 10.0 < 10.0 

B 10.1 – 20.0 10.1 – 15.0 

C 20.1 – 35.0 15.1 – 25.0 

D 35.1 – 55.0 25.1 – 35.0 

E 55.1 – 80.0 35.1 – 50.0 

F > 80.0 > 50.0 

 
3.3     Existing LOS Analysis 

The peak hour intersection volumes, existing approach peak hour factors (PHF), truck 

percentages, and default lane utilization factors were used for the Existing and 

Background analyses. Existing LOS is reported in Table 3.2, below. The detailed existing 

conditions calculated in HCS2022, Synchro 11 and SimTraffic11 are included in Appendix 

B – Existing Condition Reports LOS & Queue Analysis shows the detailed existing conditions 

calculated in HCS2022, Synchro 11 and SimTraffic11. Rodel was utilized to calculate the 

LOS for the roundabout located at Baldwin Road and Judah Road, Synchro11 was 

utilized for the remaining study intersections.  
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Table 3.2 - 2022 Existing Condition Level of Service (LOS)  

Intersection Approach Lane Group 

2022 Existing (LOS) 

AM-Peak 

LOS/Delay 

PM Peak 

LOS/Delay 

Baldwin Road & Judah 

Road 

Roundabout 

Westbound 1-Left/Thru/Right A/3.22 A/4.91 

Northbound 2-Left/Thru/Right A/1.72 A/3.32 

Southbound 2-Left/Thru/Right A/2.70 A/2.05 

Intersection Overall A/2.54 A/2.93 

Southbound to 

Northbound Crossover 

Unsignalized 

Eastbound 2-Left A/0.0 C.15.0 

Northbound 3-Thru Free Flow Free Flow 

Intersection Overall A/0.0 A/0.0 

Northbound to 

Southbound Crossover 

Unsignalized 

Westbound 2-Left B/14.0 B/11.1 

Southbound 2-Thru Free Flow Free Flow 

Intersection Overall A/0.7 B/1.5 

Baldwin Road & Baldwin 

Commons – West Side 

 

Signalized 

Eastbound 
Thru D/41.7 D/37.2 

Right D/41.5 D/37.3 

Westbound Thru & Thru/Left A/3.2 C/22.9 

Southbound 
2-Thru B/15.9 C/27.2 

Right B/10.3 C/21.7 

Intersection Overall B/15.7 C/29.1 

Baldwin Road & Baldwin 

Commons – East Side 

 

Signalized 

Eastbound Left A/1.8 A/1.7 

Northbound 
2-Left E/61.8 E/59.8 

3-Thru A/4.4 A/3.8 

Intersection Overall B/17.0 B/14.3 

Jordan Road & Baldwin 

Road 

 

Unsignalized 

Eastbound 2-Left A/9.4 A/9.0 

Westbound Right A/9.0 A/8.8 

Northbound 2-Thru&Thru/Right Free Flow Free Flow 

Intersection Overall A/0.5 A/0.2 

Morgan Road & Baldwin 

Road 

Unsignalized 

Eastbound Right C/16.3 B/11.4 

Southbound Thru&Thru/Right Free Flow Free Flow 

Intersection Overall A/1.2 A/0.8 

Baldwin Road & Brown 

Road – West Side 

Westbound 2-Left C/33.9 C/25.7 

Southbound 
2-Left D/38.3 A/8.6 

2-Thru A/2.1 A/9.1 

Intersection Overall C/20.4 B/15.6 

Baldwin Road & Brown 

Road – East Side 

Eastbound Thru/Right & Thru A/0.6 A/1.2 

Westbound 
2-Left D/51.7 F/87.4 

Right D/48.6 D/45.0 

Northbound 2-Thru &Thru/Right B/12.6 C/33.2 

Intersection Overall B/19.1 D/43.4 

 

The results of the existing condition analysis indicate that most of the study intersections 

overall and intersection movement levels of service currently operate at a LOS D or better 

with the exception of: 

• Baldwin Road & Baldwin Commons – East Side: AM & PM Peak – 

Northbound Left  

• Baldwin Road & Brown Road – East Side: PM Peak – Westbound Left 
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4.0  BACKGROUND AND FUTURE TRAFFIC GROWTH 

4.1     Background Traffic Volumes 

Background traffic represents future volumes without the traffic generated by the 

proposed Baldwin Village development. The target for completion of this project is 

December 2030; therefore, eight (8) years growth was applied to the existing 2022 traffic 

volumes. AEW reviewed the population growth rate for Oakland County and Township 

of Orion provided by the Southeast Michigan Council of Governments (SEMCOG) and 

reviewed the growth rate used in to a previous traffic study conducted by OHM in 2019.  

As a result, a growth rate of 1.69% (0.21% annually) was used to project volumes to 2030. 

The background traffic volumes can be found in Figure 4.1.  

 
Three (3) new developments were identified in the near vicinity of the proposed Baldwin 

Village development, which will be included in the study as background developments. 

The following are the developments included in the background condition:  

 

• Cottages at Gregory located on Gregory Road, west of Baldwin Road. Trip 

generation value were obtained from OHM traffic Study. 

• Gregory Meadows located on Gregory Road, west of Baldwin Road. Trip 

generation value were obtained from OHM traffic Study. 

• Porritt located on Baldwin Road, north of Brown Road. Trip generation value were 

obtained from OHM traffic study.  

o In the OHM study a Chick-Fil-A is included in the Porritt development under 

land use code 934. These generated trips were still included in the 

background volume, but as a general fast food restaurant, not a Chick-Fil-

A.  

 
 
 
 
 

Development/Land Use 
ITE Land Use 

(Units) 

AM Peak Hour PM Peak Hour 

In Out Total In Out Total 

Cottages at Gregory 210 (72 units 13 40 53 45 26 71 

Gregory of Meadows 210 (103 units) 19 57 76 64 38 102 

Porrit: Mixed-Land Use 435, 857, 934 820  216 187 403 463 455 918 

Total 248 284 532 572 519 1092 
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Figure 4.1 – 2030 Background Conditions Traffic Volumes 
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4.2     Background Level of Service 

In Table 4.3, below, the 2022 existing LOS and the background 2030 condition LOS is 

shown for each of the study intersections. The LOS was evaluated in Synchro11 and Rodel. 

Appendix C presents the detailed background conditions reports from Synchro 11 and 

Rodel using the new traffic volumes adjusted by the aforementioned growth factor.  

 

Table 4.3 – 2030 Background Level of Service Peak Hour Analysis 

Intersection Approach Lane Group 

2022 Existing (LOS) 2030 Background (LOS)  

AM-Peak 

LOS/Delay 

PM Peak 

LOS/Delay 

AM-Peak 

LOS/Delay 

PM Peak 

LOS/Delay 

Baldwin Road & Judah 

Road 

Roundabout 

Rodel 

Westbound 1-Left/Thru/Right A/3.22 A/4.91 A/3.26 A/5.65 

Northbound 2-Left/Thru/Right A/1.72 A/3.32 A/1.75 A/4.29 

Southbound 2-Left/Thru/Right A/2.70 A/2.05 A/2.94 A/2.17 

Intersection Overall A/2.54 A/2.93 A/2.66 A/3.62 

Southbound to 

Northbound Crossover 

Unsignalized 

Eastbound 2-Left A/0.0 C/15.0 A/0.0 C/17.2 

Northbound 3-Thru Free Flow Free Flow Free Flow Free Flow 

Intersection Overall A/0.0 A/0.0 A/0.0 A/0.0 

Northbound to 

Southbound Crossover 

Unsignalized 

Westbound 2-Left B/14.0 B/11.1 B/14.4 B/11.7 

Southbound 2-Thru Free Flow Free Flow Free Flow Free Flow 

Intersection Overall A/0.7 B/1.5 A/0.7 A/1.6 

Baldwin Road & Baldwin 

Commons – West Side 

 

Signalized 

Eastbound 
Thru D/41.7 D/37.2 D/41.0 D/36.0 

Right D/41.5 D/37.3 D/40.7 D/37.2 

Westbound Thru & Thru/Left A/3.2 C/22.9 A/3.4 C/33.3 

Southbound 
2-Thru B/15.9 C/27.2 B/18.5 C/28.6 

Right B/10.3 C/21.7 B/10.8 C/21.7 

Intersection Overall B/12.1 C/29.4 B/18.1 C/31.8 

Baldwin Road & Baldwin 

Commons – East Side 

 

Signalized 

Eastbound Left A/1.8 A/1.7 A/1.7 A/1.6 

Northbound 
2-Left E/61.8 E/59.8 E/60.1 E/57.5 

3-Thru A/4.4 A/3.8 A/5.3 A/4.2 

Intersection Overall B/17.0 B/14.3 B/16.6 B/13.2 

Jordan Road & Baldwin 

Road 

 

Unsignalized 

Eastbound 2-Left A/9.4 A/9.0 A/9.3 A/9.2 

Westbound Right A/9.0 A/8.8 A/9.0 A/9.0 

Northbound 2-Thru&Thru/Right Free Flow Free Flow Free Flow Free Flow 

Intersection Overall A/0.5 A/0.8 A/0.5 A/0.9 

Morgan Road & Baldwin 

Road 

Unsignalized 

Eastbound Right C/16.3 B/11.4 C/18.8 B/12.2 

Southbound Thru & Thru/Right Free Flow Free Flow Free Flow Free Flow 

Intersection Overall A/1.2 C/20.4 A/1.2 A/0.8 

Baldwin Road & Brown 

Road – West Side 

Westbound 2-Left A/2.5 C/33.9 A/3.0 F/133.2 

Southbound 
2-Left D/38.3 D/38.3 D/48.7 D/37.6 

2-Thru A/2.1 A/2.1 A/1.0 A/1.7 

Intersection Overall C/20.4 B/15.6 A/9.5 E/60.3 

Baldwin Road & Brown 

Road – East Side 

Eastbound Thru/Right & Thru A/0.6 A/1.2 A/0.6 A/1.4 

Westbound 
2-Left D/51.7 F/87.4 D/50.3 F/166.7 

Right D/48.6 D/45.0 D/46.3 F/149.1 

Northbound 2-Thru&Thru/Right B/12.6 C/33.2 B/14.7 C/34.9 

Intersection Overall B/19.1 D/43.4 C/20.5 E/78.3 

 

The results of the background condition analysis indicate that most of the study 

intersections and intersection movements would operate at a LOS D or better, with the 

exception of a few intersection and lane groups operating at unacceptable LOS as 

shown in Table 4.3. The following movements operate at a LOS E or F: 
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• Baldwin Road & Baldwin Commons – East Side: AM & PM Peak – Northbound 

Left  

• Baldwin Road & Brown Road – West Side: PM Peak – Westbound Left 

• Baldwin Road & Brown Road – West Side: PM Peak – Overall 

• Baldwin Road & Brown Road – East Side: PM Peak – Westbound Thru 

• Baldwin Road & Brown Road – East Side: PM Peak – Overall 

5.0   PROPOSED BUILD CONDITIONS 

5.1     Trip Generation  

 

Trips are defined as a single or one directional movement with either the origin or 

destination of the trip inside the study site. Thus, a car entering and leaving a site would 

be recorded as generating two trips. Trip generation estimates are often the most critical 

factors in assessing impacts and needs of a proposed development. The 11th Edition 

contains more than 4,800 data sets from individual trip generation studies. The report also 

includes discussions on the application and use of trip generation rates and equations, 

descriptions of the characteristics of each land use, maximum/minimum average rates 

for weekdays, weekends, and peak hours of the generator and adjacent street traffic, 

and additional statistical data regarding data variability. 

 

For comparison purposed, we forecasted the AM and PM peak hour vehicle trips that 

would be generated by the proposed development based on the requirements of the 

Township of Orion Zoning Ordinance (ITE trip Generation Manual 11th Edition Average 

Rate Plus One Standard Deviation) using land use codes 220, 820, 850, and 934. We are 

providing this information for reference only and are not using the average rate plus one 

standard deviation in our trip generation calculation for this study.  

 

Due to the unique trip generating characteristic of Chick-Fil-A restaurants, the ITE Trip 

Generation Manual 11th Edition was referenced, along with a previous traffic study of 

existing Chick-Fil-A restaurants in Caledonia, Michigan and Okemos, Michigan. These 

locations were chosen due to the similar business times and suburban locales. The AM, 

PM, and Saturday MD peak trip ratios were calculated by utilizing the square-footage of 

the existing restaurants and the traffic counts taken at the same peak hours as the 

proposed development. The AM peak trip ratio resulted in fewer generated trips when 

compared to the ITE land use code 934. To conduct a conservative study, the ITE trip 

generation was utilized for the AM peak hour. Due to the Saturday MD peak hour being 

the critical peak hour, the Saturday MD peak was used in place of the PM peak hour.  

 

Pass-by trips were applied for the restaurant developments. Pass-by trips are a portion of 

the site generated trips that are already present on the adjacent roadway network and 

are interrupted to visit the site. The trips result in turning movements at the site driveways, 

but do not increase traffic volumes on the adjacent road network. Utilizing pass-by trips 

result in an adjusted and unadjusted trip generation volumes. The adjusted volume 

eliminates the pass-by trips from the total volume and the unadjusted volume includes 

the pass-by trips.  
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The development is estimated to generate an adjusted volume of 847 trips in the AM 

peak and 1,204 trips in the PM peak, due to the use of the Saturday peak hour trip 

generation in place of the PM peak for the proposed Chick-Fil-A. The unadjusted trip 

generation resulted in 1,248 trips in the AM peak, and 1,556 trips in the PM peak. The 

detailed trip generation can be found below in Table 5.1.  

Table 5.1 – Proposed Trip Generation (Average Rate plus Standard Deviation) 

Land Use Units 
 Land Use 

Code 

Weekday AM Peak Hour Weekday PM Peak Hour 

 Enter Exit Total Enter Exit Total 

 Average Rate + Standard Deviation 0.52 0.66 

 Trip Distribution 24% 76%  63% 37%  

Multifamily Housing (Low Rise) 465 Units  220 58 184 242 193 114 307 

 Average Rate + Standard Deviation 1.26 4.66 

 Trip Distribution 62% 38%  48% 52%  

Shopping Center (>150k) 12,540 Sft  820 10 6 16 28 30 58 

 Average Rate + Standard Deviation 4.3 12.27 

 Trip Distribution 59% 41%  50% 50%  

Supermarket 44,234 Sft  850 112 78 190 271 271 542 

 Average Rate + Standard Deviation 71.75 50.62 

 Trip Distribution 51% 49%  52% 48%  

Fast Food Restaurant w/ Drive Thru A 2,500 Sft  934 91 88 179 66 61 127 

 Pass-By Trips: 50%/55% 46 44 90 36 34 70 

 Average Rate + Standard Deviation 71.75 50.62 

 Trip Distribution 51% 49%  52% 48%  

Fast Food Restaurant w/ Drive Thru B 3,503 Sft  934 128 123 251 92 85 177 

 Pass-By Trips: 50%/55% 64 62 126 51 47 98 

  ITE Land Use Code ROWE CFA Study 

 Trip Distribution 51% 49% *ITE 51% 49% Trip Ratio 

Chick-Fil-A 4,978 Sft   189 181 370 176 169 345 

 Pass-By Trips: 50%/55% 95 90 185 92 92 184 

 Adjusted Trips 383 464 847 647 557 1,204 

 Unadjusted Trips 588 660 1,248 826 730 1,556 

*ITE land use code utilized for Chick-Fil-A in the AM Peak due to the estimation being greater than the trip ratio observed 

from the previous traffic study. The maximum value was used in the study for a conservative result. 
 
Based upon our professional experience, commonly used practice in our industry in this 

geographic area, and recommended practices in ITE Trip Generation Handbook, we 

have also calculated trip generation for the development based on weighted average 

rates in the ITE Trip Generation Manual 11th Edition without the addition of one standard 

deviation for this study. Noting that the 2021 Baldwin, Joslyn, Brown and I-75 Corridor Study 

prepared by OHM did not include the addition of one standard deviation to average trip 

rates when calculating trip generation. We felt this approach would allow for direct 

comparisons to the findings presented in that accepted traffic study. 

 

Based on this methodology, the development is estimated to generate an adjusted 

volume of 641 trips in the AM peak and 925 trips in the PM peak, due to the use of the 

Saturday peak hour trip generation in place of the PM peak for the proposed Chick-Fil-

A.  

The unadjusted trip generation resulted in 960 trips in the AM peak, and 1,219 trips in the 

PM peak. The detailed trip generation can be found below in Table 5.2.  
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Table 5.2 – Proposed Build Trip Generation (Average Rate) 

Land Use Units 
Land Use 

Code 

Weekday AM Peak Hour Weekday PM Peak Hour 

Enter Exit Total Enter Exit Total 

Average Rate 0.40 0.51 

Trip Distribution 24% 76%  63% 37%  

Multifamily Housing (Low Rise) 465 Units 220 45 141 186 149 88 237 

Average Rate 0.84 3.4 

Trip Distribution 62% 38%  48% 52%  

Shopping Center (>150k) 12,540 Sft 820 7 4 10 20 23 42 

Average Rate 2.86 8.95 

Trip Distribution 59% 41%  50% 50%  

Supermarket 44,234 Sft 850 74 52 126 198 198 396 

Average Rate 44.61 33.03 

Trip Distribution 51% 49%  52% 48%  

Fast Food Restaurant w/ Drive Thru A 2,500 Sft 934 57 55 112 43 40 83 

Pass-By Trips: 50%/55% 29 27 56 24 22 46 

Average Rate 44.61 33.03 

Trip Distribution 51% 49%  52% 48%  

Fast Food Restaurant w/ Drive Thru B 3,503 Sft 934 79 77 156 60 56 116 

Pass-By Trips: 50%/55% 40 38 78 33 31 64 

 ITE Land Use Code ROWE CFA Study 

Trip Distribution 51% 49% *ITE 51% 49% Trip Ratio 

Chick-Fil-A 4,978 Sft  189 181 370 176 169 345 

Pass-By Trips: 50%/55% 95 90 185 92 92 184 

Adjusted Trips 287 355 641 497 429 925 

Unadjusted Trips 451 510 960 646 574 1,219 

*ITE land use code utilized for Chick-Fil-A in the AM Peak due to the estimation being greater than the trip ratio observed 

from the previous traffic study. The maximum value was used in the study for a conservative result. 

5.2      Trip Distribution 

The trip distribution was calculated based on the existing traffic patterns. Trips entering 

and exiting the study area were based proportionally on the existing volumes entering 

and exiting through Baldwin Road, Baldwin Commons, Morgan Road, Jordan Road, and 

Judah Road. A trip distribution map can be found below in Figure 5.1.  

 

Two alternatives were evaluated for this study. Alternative A is based on Baldwin Village 

being developed and making no changes to the existing roadway network. Alternative 

B includes a proposed northbound to southbound crossover on Baldwin Road, south of 

the roundabout. Alternative B provides an additional access point to the development 

for northbound traffic, and is considered the mitigation alternative. 

 

Based on these distributions the generated trips were distributed throughout the traffic 

network. The trip generation volume distribution for Alternative A and B can be found in 

Figure 5.2 and Figure 5.3, respectively. The trip generation volumes were added to the 

background volumes to simulate the build conditions. The total volumes for alternative A 

and alternative B can be found in Figure 5.3 and Figure 5.4, respectively. Based on the 

preliminary site plan the trips entering through each driveway were estimated. The 

driveway distribution can be found in Table 5.3. The driveway distribution was created in 

collaboration with OHM and based on driver expectations. 
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Figure 5.1 – Trip Distribution 
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Figure 5.2 – Alternative A Trip Generation Distribution 
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Figure 5.3 – Alternative B Trip Generation Distribution 
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Figure 5.4 – Alternative A Build Conditions Volumes 
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Figure 5.5 – Alternative B Build Conditions Volumes 
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Table 5.3 – Driveway Trip Distribution 

Driveway Distribution 

Entry Trips 

Development Direction South Drive Mid Drive Roundabout North Drive 

Chick Fil-A 
From South (NB) 30% 10% 60% - 

From North (SB) 80% 10% 10% - 

Supermarket 
From South (NB) - 33% 67% - 

From North (SB) - 50% 50% - 

Restaurant with Drive 

Through A 

From South (NB) 10% 30% 60% - 

From North (SB) 10% 45% 45% - 

Restaurant with Drive 

Through B 

From South (NB) 10% 30% 60% - 

From North (SB) 15% 55% 30% - 

Restaurant/Retail 
From South (NB) - 40% 60% - 

From North (SB) - 50% 50% - 

Residential 
From South (NB) - - 70% 30% 

From North (SB) - - 50% 50% 

Exit Trips 

Development Direction South Drive Mid Drive Roundabout North Drive 

Chick Fil-A 
To South (SB) 100% (exclusive drive) - - - 

To North (NB) 40% 30% 30% - 

Supermarket 
To South (SB) - 60% 40% - 

To North (NB) - 15% 85% - 

Restaurant with Drive 

Through A 

To South (SB) 70% 20% 10% - 

To North (NB) - 80% 20% - 

Restaurant with Drive 

Through B 

To South (SB) 70% 20% 10% - 

To North (NB) - 70% 30% - 

Restaurant/Retail 
To South (SB) 34% 33% 33% - 

To North (NB) - 15% 85% - 

Residential 
To South (SB) - - 80% 20% 

To North (NB) - - 75% 25% 

6.0  BUILD CONDITIONS 

The build conditions for both alternatives were implemented in Synchro11 and simulated 

using SimTraffic11. The LOS was calculated and presented below in Table 6.1. Table 6.1 

also presents the background LOS for comparison. The full reports for the Alternative A 

build conditions and Alternative B build conditions can be found in Appendix D and 

Appendix E, respectively.  
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Table 6.1 – Build Level of Service Peak Hour Analysis 

Intersection Approach Lane Group 

2030 Background (LOS)  2030 Build (LOS) Alt A 2030 Build (LOS) Alt B 

AM-Peak 

LOS/Delay 

PM Peak 

LOS/Delay 

AM-Peak 

LOS/Delay 

PM Peak 

LOS/Delay 

AM-Peak 

LOS/Delay 

PM-Peak 

LOS/Delay 

Baldwin Road & Judah Road 

 

Roundabout 

Rodel 

Westbound 1-Left/Thru/Right A/3.26 A/5.65 A/3.54 A/9.88 A/3.49 A/9.15 

Northbound 1-Left/Thru/Right A/1.75 A/4.29 A/2.75 E/35.87 A/2.49 C/21.18 

Southbound 2-Left/Thru/Right A/2.94 A/2.17 A/4.34 A/3.49 A/4.12 A/3.22 

Eastbound 1-Left/Thru/Right A/3.26 A/5.65 A/6.41 A/5.58 A/6.23 A/5.28 

Intersection Overall A/2.66 A/3.62 A/4.07 C/24.73 A/3.88 B/14.91 

Southbound to Northbound 

Crossover 

Unsignalized 

Eastbound 2-Left A/0.0 C/17.2 B/10.3 C/24.9 B/10.3 C/24.9 

Northbound 3-Thru Free Flow Free Flow Free Flow Free Flow Free Flow Free Flow 

Intersection Overall A/0.0 A/0.0 A/0.7 B/12.5 A/0.7 A/1.0 

Northbound to Southbound 

Crossover 

Unsignalized 

Westbound 2-Left B/14.4 B/11.7 C/19.3 B/13.8 C/19.3 B/13.8 

Southbound 2-Thru Free Flow Free Flow Free Flow Free Flow Free Flow Free Flow 

Intersection Overall A/0.7 A/1.6 B/0.7 A/1.6 A/0.7 A/1.6 

Baldwin Road & Baldwin 

Commons – West Side 

 

Signalized 

Eastbound 
Thru D/41.0 D/36.0 D/43.4 D/35.8 D/43.4 D/35.8 

Right D/40.7 D/37.2 D/43.0 D/35.9 D/43.0 D/35.9 

Westbound Thru &Thru/Left A/3.4 C/33.3 A/0.6 B/14.6 A/0.6 B/14.6 

Southbound 
2-Thru B/18.5 C/28.6 B/19.4 D/39.5 B/19.4 D/39.5 

Right B/10.8 C/21.7 A/9.4 C/25.8 A/9.4 C/25.8 

Intersection Overall B/18.1 C/31.8 B/18.8 C/33.7 B/18.8 C/33.7 

Baldwin Road & Baldwin 

Commons – East Side 

 

Signalized 

Eastbound Left A/1.7 A/1.6 A/1.3 A.1.7 A/1.3 A/1.7 

Northbound 
2-Left E/60.1 E/57.5 E/60.6 C/22.7 E/60.6 C/22.7 

3-Thru A/5.3 A/4.2 A/4.9 B/14.4 A/4.9 B/14.4 

Intersection Overall B/16.7 B/13.2 B/14.6 B/14.9 B/14.6 B/14.9 

Jordan Road & Baldwin 

Road 

 

Unsignalized 

Eastbound 2-Left A/9.3 A/9.2 A/9.0 B/10.5 A/9.0 B/10.5 

Westbound Right A/9.0 A/9.0 A/9.4 B/10.4 A/9.4 B/10.4 

Northbound 2-Thru&Thru/Right Free Flow Free Flow Free Flow Free Flow Free Flow Free Flow 

Intersection Overall A/0.5 A/0.9 A/6.1 A/6.9 A/0.8 A/0.4 

Morgan Road & Baldwin 

Road 

Unsignalized 

Eastbound Right C/18.8 B/12.2 D/25.6 B/14.1 D/25.6 B/14.1 

Southbound Thru &Thru/Right Free Flow Free Flow Free Flow Free Flow Free Flow Free Flow 

Intersection Overall A/1.2 A/0.8 A/1.5 A/0.9 A/1.5 A/0.9 

Baldwin Road & Brown Road 

– West Side 

 

Signalized 

Westbound 2-Left A/3.0 F/133.2 A/2.0 F/160.9 A/2.0 F/160.9 

Southbound 
2-Left D/48.7 D/37.6 D/50.5 E/55.9 D/50.5 E/55.9 

2-Thru A/1.0 A/1.7 A/1.6 B/11.4 A/1.6 B/11.4 

Intersection Overall A/9.5 E/60.3 A/9.7 E/73.6 A/9.7 E/73.6 

Baldwin Road & Brown Road 

-East Side 

 

Signalized 

Eastbound Thru/Right & Thru A/0.6 A/1.4 A/4.3 A/1.3 A/4.3 A/1.3 

Westbound 
2-Thru D/50.3 F/166.7 D/48.0 F/198.0 D/48.0 F/198.0 

 Right D/46.3 F/149.1 D/44.7 F/313.6 D/44.7 F/313.6 

Northbound Thru &Thru&Thru/Right B/14.7 C/34.9 B/14.7 E/70.6 B/14.7 E/70.6 

Intersection Overall C/D43.4 F/100.9 C/20.3 F/128.0 C/20.3 F/128.0 

Baldwin Road & Baldwin 

Village North Driveway 

 

Unsignalized 

Eastbound Left/Right n/a n/a C/19.0 C/17.9 C/19.0 C/18.0 

Northbound 
Left n/a n/a B/13.1 B/10.1 B/13.1 B/10.1 

2-Thru Free Flow Free Flow Free Flow Free Flow Free Flow Free Flow 

Southbound 
Thru/Right Free Flow Free Flow Free Flow Free Flow Free Flow Free Flow 

Thru Free Flow Free Flow Free Flow Free Flow Free Flow Free Flow 

Intersection Overall n/a n/a A/0.3 A/0.3 A/0.3 A/0.3 

Baldwin Road & Baldwin 

Village South Driveway 

Unsignalized 

Eastbound Right n/a n/a C/21.8 B/12.4 C/21.8 B/12.4 

Southbound 2-Thru/Right Free Flow Free Flow Free Flow Free Flow Free Flow Free Flow 

Intersection Overall n/a n/a A/1.0 A/0.5 A/1.0 A/0.5 

Baldwin Road & Baldwin 

Village Mid Driveway 

Unsignalized 

Eastbound Right n/a n/a C/22.6 B/14.1 C/22.6 B/14.1 

Southbound 2-Thru/Right Free Flow Free Flow Free Flow Free Flow Free Flow Free Flow 

Intersection Overall n/a n/a A/1.1 A/1.9 A/1.1 A/1.9 

Baldwin Road & Baldwin 

Village South Driveway – Exit 

Unsignalized 

Eastbound Right n/a n/a D/31.4 B/14.6 D/31.4 B/14.6 

Southbound 2-Thru n/a n/a Free Flow Free Flow Free Flow Free Flow 

Intersection Overall n/a n/a A/2.9 A/1.6 A/2.9 A/1.6 

Proposed Northbound to 

Southbound Crossover 

Unsignalized 

Westbound Left n/a n/a n/a n/a C/17.4 B/13.7 

Southbound 2-Thru n/a n/a n/a n/a Free Flow Free Flow 

Intersection Overall n/a n/a n/a n/a A/0.5 A/1.3 
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The results of the build analysis indicate that most of the study intersections overall and 

intersection movement levels of service currently operate at a LOS D or better with a few 

exceptions operating at unacceptable LOS as shown in Table 6.1. The following 

intersections/intersection movements operate at a LOS E or F: 

 

• Baldwin Road & Baldwin Commons – East Side: Alt A & Alt BAM Peak – 

Northbound Left  

• Baldwin Road & Brown Road – West Side: Alt A & Alt B PM Peak – Westbound 

Left 

• Baldwin Road & Brown Road – West Side: Alt A & Alt B Pm Peak – Southbound 

Left 

• Baldwin Road & Brown Road – West Side: Alt A & Alt B PM Peak – Overall  

• Baldwin Road & Brown Road – East Side:  Alt A & Alt B PM Peak – Westbound 

2-Thru 

• Baldwin Road & Brown Road – East Side:  Alt A & Alt B PM Peak – Westbound 

Right 

• Baldwin Road & Brown Road – East Side:  Alt A & Alt B PM Peak – Northbound 

Thru&Thru&Thru/Right 

• Baldwin Road & Brown Road – East Side: Alt A & Alt B PM Peak – Overall 

7.0  QUEUE ANALYSIS 

A queueing analysis was conducted to determine the 95th percentile queues at the 

study area intersections to determine the impacts generated due to the proposed 

development to the study intersections. SimTraffic11 was utilized to simulate 5 runs of the 

peak hours, which were evaluated to find the most accurate queue length. Data from 

all 5 runs were used to find the 95th percentile queues at each study intersection. Rodel 

was used to obtain the 95th percentile queue at the roundabout. Table 7.1 presents the 

queueing results.   
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Table 7.1 – Existing, Background and Build Queue Length Peak Hour Analysis 

Intersection Approach Lane Group 

2030 Background 2030 Alt A Build 2030 Alt B Build 

AM-Peak 

Queue 

Length (ft) 

PM-Peak 

Queue 

Length (ft) 

AM-Peak 

Queue 

Length (ft) 

PM-Peak 

Queue 

Length (ft) 

AM-Peak 

Queue 

Length (ft) 

PM-Peak 

Queue 

Length (ft) 

Baldwin Road & Judah Road 

 

Roundabout 

Eastbound Entry Lane n/a n/a 19 26 19 24 

Westbound Entry Lane 1 2 1 5 1 5.4 

Northbound Entry Lane 11 62 26 967 22 565 

Southbound Entry Lane 62 26 111 51 105 48 

Baldwin Road & Southbound 

to Northbound Crossover 

 

Unsignalized 

Eastbound 
Left - 7 43 68 40 60 

Left - - 9 49 14 48 

Northbound 
Thru - - - 94 - - 

Thru - - - 90 - - 

Southbound 

Left - - - - - 14 

Thru - - - - - - 

Thru - - - - - - 

Baldwin Road & Northbound 

to Southbound Crossover 

Unsignalized 

 

Westbound 
Left 25 34 72 64 69 66 

Left 67 56 - - - - 

Northbound 

Left 42 - 12 11 10 5 

Thru - - - 41 - - 

Thru - - - 46 - - 

Southbound 
Thru 4 - - - - - 

 Thru - - - - - - 

Baldwin Road & Baldwin 

Village Outward South 

Driveway - Unsignalized 

Eastbound Right n/a n/a 144 70 127 74 

Southbound 
Thru n/a n/a - 8 - - 

Thru n/a n/a - - - - 

Baldwin Road & Baldwin 

Commons – West Side 

 

Signalized 

Eastbound 
Thru 35 162 34 149 35 146 

Right 40 200 31 165 30 179 

Westbound 
Thru/Left 6 7 - 21 - 19 

Thru - 20 - 35 - 36 

Southbound 

Thru 142 211 304 323 322 332 

Thru 479 404 314 319 337 329 

Right 38 75 67 102 74 81 

Baldwin Road & Baldwin 

Commons – East Side 

 

Signalized 

Eastbound Left 8 12 7 25 5 23 

Northbound 

Left 96 182 93 113 95 121 

Left 93 200 94 129 90 128 

Thru 52 252 51 146 57 148 

Thru 36 150 39 150 34 147 

Thru 71 63 83 176 78 172 

Jordan Road & Baldwin Road 

 

Unsignalized 

Eastbound 
Left 33 35 40 44 42 45 

Left 9 9 23 39 22 38 

Westbound Right 14 20 22 139 23 30 

Northbound 

Thru - 7 77 4 79 17 

Thru - - - 18 - 19 

Thru/Right - 5 4 19 - 21 

Morgan Road & Baldwin 

Road 

Unsignalized 

Eastbound Right 312 51 94 56 92 47 

Southbound 
Thru 14 - - - - - 

Thru/Right 128 - - 3 - 11 

Baldwin Village North 

Driveway & Baldwin Road 

 

Unsignalized 

Eastbound Left/Right n/a n/a 53 42 47 37 

Northbound Left n/a n/a 20 35 18 41 

Southbound 
Thru n/a n/a - 4 - - 

Thru/Right n/a n/a 6 4 4 - 

Baldwin Village Mid Driveway 

& Baldwin Road 

Unsignalized 

Eastbound Right n/a n/a 67 72 71 77 

Southbound 
Thru n/a n/a 4 - - - 

Thru/Right n/a n/a 12 - 12 - 
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Baldwin Road & Brown Road – 

West Side 

 

Signalized 

Westbound 
Left 21 85 21 49 20 47 

Left 9 73 8 41 6 38 

Southbound 

Left 144 134 180 198 185 200 

Left 137 142 198 219 194 231 

Thru 46 46 121 253 128 257 

Thru 95 88 97 231 121 224 

Baldwin Road & Brown Road – 

East Side 

 

Signalized 

Eastbound 
Thru/Left 23 59 25 69 21 73 

Thru 29 30 46 25 43 31 

Westbound 

Thru 193 431 195 333 192 308 

Right 160 508 158 525 148 521 

Right 154 471 161 417 164 418 

Northbound 

Thru 176 309 236 316 214 308 

Thru 87 305 132 312 123 322 

Thru/Right 182 316 160 292 156 288 

Baldwin Road & Baldwin 

Village South Driveway 

Unsignalized 

Eastbound Right n/a n/a 56 50 67 49 

Southbound 
Thru n/a n/a 3 2 6 4 

Thru/Right n/a n/a 7 10 8 9 

Proposed Crossover & Baldwin 

Road 

Unsignalized 

Westbound Left n/a n/a n/a n/a 56 56 

Southbound 
Thru n/a n/a n/a n/a 15 10 

Thru n/a n/a n/a n/a 8 7 

 

The analysis of the queue study resulted in the queues not increasing significantly under 

the build conditions when compared to the background conditions, with the exception 

of the Alternative A northbound approach at Baldwin Road & Judah Road roundabout.  

8.0 CRASH ANALYSIS 

A crash analysis was conducted throughout the roadway network. Five years of crash 

data was collected and reviewed (2017-2021). Traffic crash reports and summaries were 

obtained from the Transportation Improvement Association’s Traffic Crash Analysis Tool 

(TCAT) website. A radius of 100 feet was utilized at each intersection. A summary of 

crashes by type is provided in Table 8.1, copies of crash report summaries and UD-10 

reports for the injury causing accidents can be found in Appendix F.    

Table 8.1 - Crash Type Summary 

Intersection Crash Type Crashes % of Total 
KAB 

Crashes 
%KAB 

Baldwin Road 

& 

Judah Road 

Single 6 32% 1 50% 

Head-on 0 0% 0 0% 

Angle 1 5% 0 0% 

Rear-end 3 16% 0 0% 

Sideswipe 9 47% 1 50% 

Back 0 0% 0 0% 

Other includes, Bike, Ped, Motorcycle   0 0% 0 0% 

Total 19 100% 2 100% 

Baldwin Road 

& 

Baldwin Commons 

Single 0 0% 0 - 

Head-on 1 10% 0 - 

Angle 0 0% 0 - 

Rear-end 6 60% 0 - 

Sideswipe 3 30% 0 - 

Back 0 0% 0 - 

Other includes, Bike, Ped, Motorcycle   0 0% 0 - 

Total 10 100% 0 - 
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Baldwin Road 

& 

Morgan Road 

Single 5 28% 0 - 

Head-on 0 0% 0 - 

Angle 2 11% 0 - 

Rear-end 6 33% 0 - 

Sideswipe 5 28% 0 - 

Back 0 0% 0 - 

Other includes, Bike, Ped, Motorcycle   0 0% 0 - 

Total 18 100% 0 - 

Baldwin Road 

& 

Jordan Road 

Single 0 0% 0 - 

Head-on 0 0% 0 - 

Angle 0 0% 0 - 

Rear-end 4 57% 0 - 

Sideswipe 3 43% 0 - 

Back 0 0% 0 - 

Other includes, Bike, Ped, Motorcycle   0 0% 0 - 

Total 7 100% 0 - 

Baldwin Road 

& 

Brown Road 

Single 4 4% 0 0% 

Head-on 6 5% 2 29% 

Angle 20 18% 2 29% 

Rear-end 46 41% 3 42% 

Sideswipe 36 32% 0 0% 

Back 0 0% 0 0% 

Other includes, Bike, Ped, Motorcycle   0 0% 0 0% 

Total 112 100% 7 100% 

Note: KAB Crashes are fatal and severe crashes as noted by the KABCO scale: K= fatal crash, A=incapacitating injury, 

B=non-incapacitating injury, C=possible injury, and O= no injury.        

 

Within the last 5 years 166 crashes have occurred at the study intersections. 9 crashes 

resulted in an injury, with 11 people being injured. 

9.0 RIGHT TURN DECELERATION LANE WARRANT 

An analysis for a right-turn lane or taper requirement was conducted for the proposed 

drives located on Baldwin Road. The current speed limit on Baldwin Road is 45 miles per 

hour.  

 

The Warrant for Right Turn Deceleration Lane published by the Michigan Department of 

Transportation (MDOT) was utilized for this analysis. This analysis considers the peak hour 

directional traffic volumes and the peak hour right turns. Figure 9.1, 9.2, and 9.3, below, 

shows the MDOT graphs with the projected build volumes of each driveway.  
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Figure 9.1 – North Driveway Right-Turn Lane/Taper Analysis 

 

 
Figure 9.2 – Mid Driveway Right-Turn Lane/Taper Analysis 

624



 

 Traffic Impact Study  35 

Engineering Strong Communities Since 1968 

 
Figure 9.3 – South Driveway Right-Turn Lane/Taper Analysis 

 

The results of the analysis concluded that a full-width right-turn lane is warranted for the 

mid and south driveway and no right-turn treatment is required for the north driveway. 

11.0 CONCLUSION AND RECOMMENDATIONS 

 Traffic counts were taken on May 10, 2022 to obtain the existing conditions of the study 

site. The existing conditions were simulated in Synchro11 and the level of service was 

calculated. The existing conditions concluded that most of the intersections have an 

acceptable level of service, with the exception of Baldwin Road & Brown Road and 

Baldwin Road & Baldwin Commons – East Side.  

 

The background data was calculated by applying a growth rate of 1.69% (0.21% per 

year) to project the traffic volumes to the horizon year of 2030. Additional proposed 

developments within the study area were added to the background traffic.   

  

Analysis of the background conditions indicate that most of the study intersections 

operate at an acceptable level of service, with the exception of the northbound 

approach of Baldwin Road & Baldwin Commons – East Side and the overall intersection 

of Baldwin Road & Brown Road. The background traffic conditions were simulated, 

utilizing SimTraffic11 and Rodel, and were analyzed for queue lengths. The analysis 

resulted in no significant queues. 
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Two alternatives were evaluated for this study. Alternative A is based on Baldwin Village 

being developed and making no changes to the existing roadway network. Alternative 

B includes a proposed northbound to southbound crossover on Baldwin Road, south of 

the roundabout. Alternative B provides an additional access point to the development 

for northbound traffic, and is considered the mitigation alternative. 

Analysis of the build conditions for Alternative A indicate that most of the study 

intersections operate at an acceptable level of service, with the exception of (excluding 

the intersections failing in the existing conditions) the northbound approach at the 

Baldwin Road and Judah Road roundabout. 

Right turn lane deceleration warrant were conducted for the three (3) entry driveways. 

A full-width right turn lane is warranted for the mid driveway and the south driveway. The 

north driveway does not warrant a right-turn treatment.  

To reduce delay and improve the LOS and queue length, it is recommended that 

Alternative B is implemented as a mitigation strategy. The analysis of Alternative B resulted 

in no additional failing intersections, and a shorter queue length at the northbound 

approach of the Baldwin Road & Judah Road roundabout. The proposed crossover will 

have approximately 300-foot storage, and a 75-foot taper. The proposed design of the 

crossover can be found in Figure 11.1.  The proposed west leg of the roundabout is shown 

below in Figure 11.2.  

Figure 11.1 – Proposed Crossover 

 

626



 

 Traffic Impact Study  37 

Engineering Strong Communities Since 1968 

 

Figure 11.2 – Proposed West Leg: Baldwin & Judah Roundabout 
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU8EY
SW, SCU5RA NW &
SCU5DV NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_1 Judah
& Baldwin Roundabout_5-
10-22
Site Code: TMC_1
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 1

Turning Movement Data

Start Time

Baldwin Road Judah Road Baldwin Road Field Driveway

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:00 AM 0 226 1 1 0 228 1 0 2 0 0 3 0 54 0 1 0 55 0 0 0 0 0 0 286

7:15 AM 0 290 0 0 0 290 2 0 1 0 1 3 0 60 0 0 0 60 0 0 0 0 0 0 353

7:30 AM 0 292 0 0 0 292 3 0 2 0 0 5 2 80 0 0 0 82 0 0 0 0 0 0 379

7:45 AM 0 289 1 0 0 290 1 0 0 0 0 1 0 80 0 1 0 81 0 0 0 0 0 0 372

Hourly Total 0 1097 2 1 0 1100 7 0 5 0 1 12 2 274 0 2 0 278 0 0 0 0 0 0 1390

8:00 AM 0 229 0 1 0 230 0 0 0 0 0 0 0 102 0 0 0 102 0 0 0 0 0 0 332

8:15 AM 0 232 0 0 0 232 1 0 0 0 0 1 3 115 0 0 0 118 0 0 0 0 0 0 351

8:30 AM 0 218 0 1 0 219 4 1 2 0 0 7 1 104 0 0 0 105 0 0 1 0 0 1 332

8:45 AM 0 191 1 1 0 193 0 0 1 0 0 1 2 105 0 0 0 107 0 0 0 0 0 0 301

Hourly Total 0 870 1 3 0 874 5 1 3 0 0 9 6 426 0 0 0 432 0 0 1 0 0 1 1316
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

4:00 PM 0 171 2 1 0 174 3 0 0 0 2 3 6 265 0 0 0 271 0 0 1 0 0 1 449

4:15 PM 0 157 0 2 0 159 5 0 4 0 0 9 2 295 0 0 1 297 0 0 1 0 0 1 466

4:30 PM 0 155 1 1 0 157 3 0 3 0 0 6 0 278 0 0 0 278 0 0 1 0 0 1 442

4:45 PM 0 143 0 4 0 147 6 0 1 0 0 7 5 312 0 0 2 317 0 0 2 0 0 2 473

Hourly Total 0 626 3 8 0 637 17 0 8 0 2 25 13 1150 0 0 3 1163 0 0 5 0 0 5 1830

5:00 PM 0 187 1 3 0 191 3 0 2 0 1 5 4 334 0 0 0 338 0 0 1 0 0 1 535

5:15 PM 0 171 3 2 0 176 2 1 3 0 3 6 4 355 0 0 0 359 0 0 1 0 0 1 542

5:30 PM 0 185 2 2 0 189 3 1 1 0 1 5 3 288 0 0 0 291 0 0 0 0 0 0 485

5:45 PM 0 142 3 0 0 145 4 0 8 0 5 12 2 285 0 2 0 289 0 0 0 0 0 0 446

Hourly Total 0 685 9 7 0 701 12 2 14 0 10 28 13 1262 0 2 0 1277 0 0 2 0 0 2 2008

Grand Total 0 3278 15 19 0 3312 41 3 30 0 13 74 34 3112 0 4 3 3150 0 0 8 0 0 8 6544

Approach % 0.0 99.0 0.5 0.6 - - 55.4 4.1 40.5 0.0 - - 1.1 98.8 0.0 0.1 - - 0.0 0.0 100.0 0.0 - - -

Total % 0.0 50.1 0.2 0.3 - 50.6 0.6 0.0 0.5 0.0 - 1.1 0.5 47.6 0.0 0.1 - 48.1 0.0 0.0 0.1 0.0 - 0.1 -

Lights 0 3208 13 19 - 3240 39 3 29 0 - 71 32 3061 0 4 - 3097 0 0 8 0 - 8 6416

% Lights - 97.9 86.7 100.0 - 97.8 95.1 100.0 96.7 - - 95.9 94.1 98.4 - 100.0 - 98.3 - - 100.0 - - 100.0 98.0

Buses 0 8 0 0 - 8 0 0 0 0 - 0 0 5 0 0 - 5 0 0 0 0 - 0 13

% Buses - 0.2 0.0 0.0 - 0.2 0.0 0.0 0.0 - - 0.0 0.0 0.2 - 0.0 - 0.2 - - 0.0 - - 0.0 0.2

Single-Unit
Trucks 0 46 1 0 - 47 2 0 1 0 - 3 2 34 0 0 - 36 0 0 0 0 - 0 86

% Single-
Unit Trucks - 1.4 6.7 0.0 - 1.4 4.9 0.0 3.3 - - 4.1 5.9 1.1 - 0.0 - 1.1 - - 0.0 - - 0.0 1.3

Articulated
Trucks 0 16 1 0 - 17 0 0 0 0 - 0 0 12 0 0 - 12 0 0 0 0 - 0 29

%
Articulated

Trucks
- 0.5 6.7 0.0 - 0.5 0.0 0.0 0.0 - - 0.0 0.0 0.4 - 0.0 - 0.4 - - 0.0 - - 0.0 0.4

Bicycles on
Road 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

% Bicycles
on Road - 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 - 0.0 - 0.0 - - 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 3 - - - - - 3 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - 23.1 - - - - - 100.0 - - - - - - - -

Pedestrians - - - - 0 - - - - - 10 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - 76.9 - - - - - 0.0 - - - - - - - -
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU8EY
SW, SCU5RA NW &
SCU5DV NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_1 Judah
& Baldwin Roundabout_5-
10-22
Site Code: TMC_1
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 2

05/10/2022 7:00 AM
Ending At
05/10/2022 6:00 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Baldwin Road [SB]

Out In Total

3127 3240 6367

5 8 13

36 47 83

12 17 29

0 0 0

3180 3312 6492

0 3208 13 19 0

0 8 0 0 0

0 46 1 0 0

0 16 1 0 0

0 0 0 0 0

0 3278 15 19 0
R T L U P

49 0 1 3 0 45

O
ut

74 0 0 3 0 71 In

123 0 1 6 0 116

Total

Judah R
oad [W

B
]

R 41 0 0 2 0 39

T 3 0 0 0 0 3

L 30 0 0 1 0 29

U 0 0 0 0 0 0

P 13 13 0 0 0 0

3241 3097 6338

8 5 13

47 36 83

16 12 28

0 0 0

3312 3150 6462
Out In Total

Baldwin Road [NB]

U L T R P

4 0 3061 32 0

0 0 5 0 0

0 0 34 2 0

0 0 12 0 0

0 0 0 0 3

4 0 3112 34 3

Fi
el

d 
D

riv
ew

ay
 [E

B
]

To
ta

l

11 0 0 0 0 11

In 8 0 0 0 0 8

O
ut 3 0 0 0 0 3

0 0 0 0 0 0 U

8 0 0 0 0 8 L

0 0 0 0 0 0 T

0 0 0 0 0 0 R

0 0 0 0 0 0 P

Turning Movement Data Plot
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU8EY
SW, SCU5RA NW &
SCU5DV NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_1 Judah
& Baldwin Roundabout_5-
10-22
Site Code: TMC_1
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 3

Approach Data

Start Time

Sb Street Wb Street Nb Street Eb Street

Southbound Westbound Northbound Eastbound

Peds
CCW

Peds
CW

Circul
ating Out In Next Peds

CCW
Peds
CW

Circul
ating Out In Next Peds

CCW
Peds
CW

Circul
ating Out In Next Peds

CCW
Peds
CW

Circul
ating Out In Next

7:00 AM 0 0 3 56 227 0 0 0 56 1 3 2 0 0 2 229 55 54 0 0 230 0 0 0

7:15 AM 0 0 1 63 289 0 1 0 62 0 3 1 0 0 0 292 62 60 0 0 290 0 0 0

7:30 AM 0 0 2 83 292 0 0 0 81 2 5 2 0 0 1 295 83 80 0 0 294 0 0 0

7:45 AM 0 0 1 83 289 0 0 0 82 1 1 0 0 0 1 290 82 80 0 0 290 0 0 0

Hourly Total 0 0 7 285 1097 0 1 0 281 4 12 5 0 0 4 1106 282 274 0 0 1104 0 0 0

8:00 AM 0 0 0 104 230 0 0 0 101 0 0 0 0 0 0 228 101 102 0 0 230 0 0 0

8:15 AM 0 0 1 116 233 0 0 0 116 3 1 0 0 0 0 233 119 115 0 0 233 0 0 0

8:30 AM 0 0 3 111 219 0 0 0 105 1 7 2 0 0 2 220 105 104 0 0 221 1 1 0

8:45 AM 0 0 1 107 193 0 0 0 107 2 1 1 0 0 1 192 108 105 0 0 194 0 0 0

Hourly Total 0 0 5 438 875 0 0 0 429 6 9 3 0 0 3 873 433 426 0 0 878 1 1 0
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - -

4:00 PM 0 0 0 271 174 0 1 1 264 8 3 0 0 0 2 172 270 265 0 0 174 0 0 0

4:15 PM 0 0 5 308 160 0 0 0 291 3 8 4 0 1 2 162 293 295 0 0 164 0 0 0

4:30 PM 0 0 2 285 155 0 0 0 277 2 5 3 0 0 3 160 276 278 0 0 157 0 0 0

4:45 PM 0 0 1 331 147 0 0 0 306 6 7 1 0 2 2 144 310 312 0 0 148 0 0 0

Hourly Total 0 0 8 1195 636 0 1 1 1138 19 23 8 0 3 9 638 1149 1150 0 0 643 0 0 0

5:00 PM 0 0 2 345 192 0 1 0 333 6 4 2 0 0 4 189 335 334 0 0 194 0 0 0

5:15 PM 0 0 4 362 177 0 1 2 353 7 6 3 0 0 5 175 356 355 0 0 181 1 0 0

5:30 PM 0 0 2 294 191 0 0 1 289 4 5 1 0 0 2 184 291 288 0 0 193 0 0 0

5:45 PM 0 0 10 289 145 0 3 2 288 5 12 8 0 0 3 152 290 285 0 0 156 0 0 0

Hourly Total 0 0 18 1290 705 0 5 5 1263 22 27 14 0 0 14 700 1272 1262 0 0 724 1 0 0

Grand Total 0 0 38 3208 3313 0 7 6 3111 51 71 30 0 3 30 3317 3136 3112 0 0 3349 2 1 0

Approach % - - 0.6 48.9 50.5 0.0 - - 95.3 1.6 2.2 0.9 - - 0.3 34.6 32.7 32.4 - - 99.9 0.1 0.0 0.0

Total % - - 0.2 14.1 14.6 0.0 - - 13.7 0.2 0.3 0.1 - - 0.1 14.6 13.8 13.7 - - 14.7 0.0 0.0 0.0

Lights - - 37 3152 3238 0 - - 3052 48 68 29 - - 29 3242 3075 3061 - - 3273 2 1 0

% Lights - - 97.4 98.3 97.7 - - - 98.1 94.1 95.8 96.7 - - 96.7 97.7 98.1 98.4 - - 97.7 100.0 100.0 -

Buses - - 0 5 8 0 - - 5 0 0 0 - - 0 8 5 5 - - 8 0 0 0

% Buses - - 0.0 0.2 0.2 - - - 0.2 0.0 0.0 0.0 - - 0.0 0.2 0.2 0.2 - - 0.2 0.0 0.0 -

Single-Unit
Trucks - - 1 36 47 0 - - 40 3 3 1 - - 1 53 42 34 - - 48 0 0 0

% Single-
Unit Trucks - - 2.6 1.1 1.4 - - - 1.3 5.9 4.2 3.3 - - 3.3 1.6 1.3 1.1 - - 1.4 0.0 0.0 -

Articulated
Trucks - - 0 15 20 0 - - 14 0 0 0 - - 0 14 14 12 - - 20 0 0 0

% Articulated
Trucks - - 0.0 0.5 0.6 - - - 0.5 0.0 0.0 0.0 - - 0.0 0.4 0.4 0.4 - - 0.6 0.0 0.0 -

Bicycles on
Road - - 0 0 0 0 - - 0 0 0 0 - - 0 0 0 0 - - 0 0 0 0

% Bicycles
on Road - - 0.0 0.0 0.0 - - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 -

Bicycles on
Crosswalk 0 0 - - - - 3 0 - - - - 0 3 - - - - 0 0 - - - -

% Bicycles
on Crosswalk - - - - - - 42.9 0.0 - - - - - 100.0 - - - - - - - - - -

Pedestrians 0 0 - - - - 4 6 - - - - 0 0 - - - - 0 0 - - - -

%
Pedestrians - - - - - - 57.1 100.0 - - - - - 0.0 - - - - - - - - - -
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU8EY
SW, SCU5RA NW &
SCU5DV NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_1 Judah
& Baldwin Roundabout_5-
10-22
Site Code: TMC_1
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 4

Turning Movement Peak Hour Data (7:15 AM)

Start Time

Baldwin Road Judah Road Baldwin Road Field Driveway

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:15 AM 0 290 0 0 0 290 2 0 1 0 1 3 0 60 0 0 0 60 0 0 0 0 0 0 353

7:30 AM 0 292 0 0 0 292 3 0 2 0 0 5 2 80 0 0 0 82 0 0 0 0 0 0 379

7:45 AM 0 289 1 0 0 290 1 0 0 0 0 1 0 80 0 1 0 81 0 0 0 0 0 0 372

8:00 AM 0 229 0 1 0 230 0 0 0 0 0 0 0 102 0 0 0 102 0 0 0 0 0 0 332

Total 0 1100 1 1 0 1102 6 0 3 0 1 9 2 322 0 1 0 325 0 0 0 0 0 0 1436

Approach % 0.0 99.8 0.1 0.1 - - 66.7 0.0 33.3 0.0 - - 0.6 99.1 0.0 0.3 - - 0.0 0.0 0.0 0.0 - - -

Total % 0.0 76.6 0.1 0.1 - 76.7 0.4 0.0 0.2 0.0 - 0.6 0.1 22.4 0.0 0.1 - 22.6 0.0 0.0 0.0 0.0 - 0.0 -

PHF 0.000 0.942 0.250 0.250 - 0.943 0.500 0.000 0.375 0.000 - 0.450 0.250 0.789 0.000 0.250 - 0.797 0.000 0.000 0.000 0.000 - 0.000 0.947

Lights 0 1080 1 1 - 1082 6 0 3 0 - 9 2 303 0 1 - 306 0 0 0 0 - 0 1397

% Lights - 98.2 100.0 100.0 - 98.2 100.0 - 100.0 - - 100.0 100.0 94.1 - 100.0 - 94.2 - - - - - - 97.3

Buses 0 1 0 0 - 1 0 0 0 0 - 0 0 2 0 0 - 2 0 0 0 0 - 0 3

% Buses - 0.1 0.0 0.0 - 0.1 0.0 - 0.0 - - 0.0 0.0 0.6 - 0.0 - 0.6 - - - - - - 0.2

Single-Unit
Trucks 0 13 0 0 - 13 0 0 0 0 - 0 0 15 0 0 - 15 0 0 0 0 - 0 28

% Single-
Unit Trucks - 1.2 0.0 0.0 - 1.2 0.0 - 0.0 - - 0.0 0.0 4.7 - 0.0 - 4.6 - - - - - - 1.9

Articulated
Trucks 0 6 0 0 - 6 0 0 0 0 - 0 0 2 0 0 - 2 0 0 0 0 - 0 8

%
Articulated

Trucks
- 0.5 0.0 0.0 - 0.5 0.0 - 0.0 - - 0.0 0.0 0.6 - 0.0 - 0.6 - - - - - - 0.6

Bicycles on
Road 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

% Bicycles
on Road - 0.0 0.0 0.0 - 0.0 0.0 - 0.0 - - 0.0 0.0 0.0 - 0.0 - 0.0 - - - - - - 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - 0.0 - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 1 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - 100.0 - - - - - - - - - - - - - -
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU8EY
SW, SCU5RA NW &
SCU5DV NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_1 Judah
& Baldwin Roundabout_5-
10-22
Site Code: TMC_1
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 5

Peak Hour Data

05/10/2022 7:15 AM
Ending At
05/10/2022 8:15 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Baldwin Road [SB]

Out In Total

310 1082 1392

2 1 3

15 13 28

2 6 8

0 0 0

329 1102 1431

0 1080 1 1 0

0 1 0 0 0

0 13 0 0 0

0 6 0 0 0

0 0 0 0 0

0 1100 1 1 0
R T L U P

3 0 0 0 0 3 O
ut

9 0 0 0 0 9 In

12 0 0 0 0 12

Total

Judah R
oad [W

B
]

R 6 0 0 0 0 6

T 0 0 0 0 0 0

L 3 0 0 0 0 3

U 0 0 0 0 0 0

P 1 1 0 0 0 0

1084 306 1390

1 2 3

13 15 28

6 2 8

0 0 0

1104 325 1429
Out In Total

Baldwin Road [NB]

U L T R P

1 0 303 2 0

0 0 2 0 0

0 0 15 0 0

0 0 2 0 0

0 0 0 0 0

1 0 322 2 0

Fi
el

d 
D

riv
ew

ay
 [E

B
]

To
ta

l

0 0 0 0 0 0

In 0 0 0 0 0 0

O
ut 0 0 0 0 0 0

0 0 0 0 0 0 U

0 0 0 0 0 0 L

0 0 0 0 0 0 T

0 0 0 0 0 0 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (7:15 AM)
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU8EY
SW, SCU5RA NW &
SCU5DV NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_1 Judah
& Baldwin Roundabout_5-
10-22
Site Code: TMC_1
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 6

Turning Movement Peak Hour Data (4:45 PM)

Start Time

Baldwin Road Judah Road Baldwin Road Field Driveway

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

4:45 PM 0 143 0 4 0 147 6 0 1 0 0 7 5 312 0 0 2 317 0 0 2 0 0 2 473

5:00 PM 0 187 1 3 0 191 3 0 2 0 1 5 4 334 0 0 0 338 0 0 1 0 0 1 535

5:15 PM 0 171 3 2 0 176 2 1 3 0 3 6 4 355 0 0 0 359 0 0 1 0 0 1 542

5:30 PM 0 185 2 2 0 189 3 1 1 0 1 5 3 288 0 0 0 291 0 0 0 0 0 0 485

Total 0 686 6 11 0 703 14 2 7 0 5 23 16 1289 0 0 2 1305 0 0 4 0 0 4 2035

Approach % 0.0 97.6 0.9 1.6 - - 60.9 8.7 30.4 0.0 - - 1.2 98.8 0.0 0.0 - - 0.0 0.0 100.0 0.0 - - -

Total % 0.0 33.7 0.3 0.5 - 34.5 0.7 0.1 0.3 0.0 - 1.1 0.8 63.3 0.0 0.0 - 64.1 0.0 0.0 0.2 0.0 - 0.2 -

PHF 0.000 0.917 0.500 0.688 - 0.920 0.583 0.500 0.583 0.000 - 0.821 0.800 0.908 0.000 0.000 - 0.909 0.000 0.000 0.500 0.000 - 0.500 0.939

Lights 0 667 6 11 - 684 14 2 7 0 - 23 16 1281 0 0 - 1297 0 0 4 0 - 4 2008

% Lights - 97.2 100.0 100.0 - 97.3 100.0 100.0 100.0 - - 100.0 100.0 99.4 - - - 99.4 - - 100.0 - - 100.0 98.7

Buses 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

% Buses - 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 - - - 0.0 - - 0.0 - - 0.0 0.0

Single-Unit
Trucks 0 16 0 0 - 16 0 0 0 0 - 0 0 5 0 0 - 5 0 0 0 0 - 0 21

% Single-
Unit Trucks - 2.3 0.0 0.0 - 2.3 0.0 0.0 0.0 - - 0.0 0.0 0.4 - - - 0.4 - - 0.0 - - 0.0 1.0

Articulated
Trucks 0 3 0 0 - 3 0 0 0 0 - 0 0 3 0 0 - 3 0 0 0 0 - 0 6

%
Articulated

Trucks
- 0.4 0.0 0.0 - 0.4 0.0 0.0 0.0 - - 0.0 0.0 0.2 - - - 0.2 - - 0.0 - - 0.0 0.3

Bicycles on
Road 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

% Bicycles
on Road - 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 - - - 0.0 - - 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 1 - - - - - 2 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - 20.0 - - - - - 100.0 - - - - - - - -

Pedestrians - - - - 0 - - - - - 4 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - 80.0 - - - - - 0.0 - - - - - - - -
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU8EY
SW, SCU5RA NW &
SCU5DV NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_1 Judah
& Baldwin Roundabout_5-
10-22
Site Code: TMC_1
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 7

Peak Hour Data

05/10/2022 4:45 PM
Ending At
05/10/2022 5:45 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Baldwin Road [SB]

Out In Total

1310 684 1994

0 0 0

5 16 21

3 3 6

0 0 0

1318 703 2021

0 667 6 11 0

0 0 0 0 0

0 16 0 0 0

0 3 0 0 0

0 0 0 0 0

0 686 6 11 0
R T L U P

22 0 0 0 0 22

O
ut

23 0 0 0 0 23 In

45 0 0 0 0 45

Total

Judah R
oad [W

B
]

R 14 0 0 0 0 14

T 2 0 0 0 0 2

L 7 0 0 0 0 7

U 0 0 0 0 0 0

P 5 5 0 0 0 0

674 1297 1971

0 0 0

16 5 21

3 3 6

0 0 0

693 1305 1998
Out In Total

Baldwin Road [NB]

U L T R P

0 0 1281 16 0

0 0 0 0 0

0 0 5 0 0

0 0 3 0 0

0 0 0 0 2

0 0 1289 16 2

Fi
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D
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]
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l

6 0 0 0 0 6

In 4 0 0 0 0 4
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0 0 0 0 0 0 T

0 0 0 0 0 0 R
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Turning Movement Peak Hour Data Plot (4:45 PM)
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TDC Traffic Comments: 4 hour video multi-modal intersection vehicle classification turning movement count conducted

during typical weekday (Tuesday) from 7:00-9:00 AM morning & 4:00-6:00 PM afternoon peak hours, while school was in

session. Daily peak hour reports provided for morning & afternoon peak hour study periods.

 

TMC was performed with Miovision video VCU scout recording cameras for Kalama Wolf In Binden Sheep, Lake Orion

Traffic Impact Study for AEW.

Roundabout yield controlled intersection. Push button HAWK ped. signals for SB & NB Baldwin legs. Baldwin Road is a

divided roadway south of intersection. VCU cameras were located within SE, NW &NE intersection quadrants. All intersection

shared video files have been uploaded to Miovision DataLink cloud platform.     

 

Classification Summary Details & Percentages: Six (6) Groupings:

1) Lights Includes: FHWA Classes 1-3 (Motorcycles, Pick Up Trucks, Vans, Light Goods Vehicles)

2) Buses Includes: FHWA Class 4 (School Buses & Regional Transportation Metro Buses)

3) Single-Unit Trucks Includes: FHWA Classes 5-7 (2-4 Axle SU Medium Trucks)

4) Articulated Trucks Includes: FHWA Classes 8-12 (Heavy Trucks W/Single & Multi Unit Trailers)

5) Bicycles On Road Includes: All bicycles on the roadway

6) Bicycles On Crosswalk Includes: All bicycles using sidewalk

7) Pedestrians Includes: All pedestrians using crosswalk

Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU8EY
SW, SCU5RA NW &
SCU5DV NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_1 Judah
& Baldwin Roundabout_5-
10-22
Site Code: TMC_1
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 8
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TMC_1 Judah & Baldwin Roundabout_5-10-22 - TMCTMC_1 Judah & Baldwin Roundabout_5-10-22 - TMC
Tue May 10, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948428, Location: 42.715226, -83.307533, Site Code: TMC_1 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg Baldwin Road Judah Road Baldwin Road Field Driveway
Direction Southbound Westbound Northbound Eastbound
Time R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* IntInt

2022-05-10 7:00AM 0 226 1 1 228228 0 1 0 2 0 33 0 0 54 0 1 5555 0 0 0 0 0 00 0 286286
7:15AM 0 290 0 0 290290 0 2 0 1 0 33 1 0 60 0 0 6060 0 0 0 0 0 00 0 353353
7:30AM 0 292 0 0 292292 0 3 0 2 0 55 0 2 80 0 0 8282 0 0 0 0 0 00 0 379379
7:45AM 0 289 1 0 290290 0 1 0 0 0 11 0 0 80 0 1 8181 0 0 0 0 0 00 0 372372

Hourly Total 0 1097 2 1 11001100 0 7 0 5 0 1212 1 2 274 0 2 278278 0 0 0 0 0 00 0 13901390
8:00AM 0 229 0 1 230230 0 0 0 0 0 00 0 0 102 0 0 102102 0 0 0 0 0 00 0 332332
8:15AM 0 232 0 0 232232 0 1 0 0 0 11 0 3 115 0 0 118118 0 0 0 0 0 00 0 351351
8:30AM 0 218 0 1 219219 0 4 1 2 0 77 0 1 104 0 0 105105 0 0 0 1 0 11 0 332332
8:45AM 0 191 1 1 193193 0 0 0 1 0 11 0 2 105 0 0 107107 0 0 0 0 0 00 0 301301

Hourly Total 0 870 1 3 874874 0 5 1 3 0 99 0 6 426 0 0 432432 0 0 0 1 0 11 0 13161316
4:00PM 0 171 2 1 174174 0 3 0 0 0 33 2 6 265 0 0 271271 0 0 0 1 0 11 0 449449
4:15PM 0 157 0 2 159159 0 5 0 4 0 99 0 2 295 0 0 297297 1 0 0 1 0 11 0 466466
4:30PM 0 155 1 1 157157 0 3 0 3 0 66 0 0 278 0 0 278278 0 0 0 1 0 11 0 442442
4:45PM 0 143 0 4 147147 0 6 0 1 0 77 0 5 312 0 0 317317 2 0 0 2 0 22 0 473473

Hourly Total 0 626 3 8 637637 0 17 0 8 0 2525 2 13 1150 0 0 11631163 3 0 0 5 0 55 0 18301830
5:00PM 0 187 1 3 191191 0 3 0 2 0 55 1 4 334 0 0 338338 0 0 0 1 0 11 0 535535
5:15PM 0 171 3 2 176176 0 2 1 3 0 66 3 4 355 0 0 359359 0 0 0 1 0 11 0 542542
5:30PM 0 185 2 2 189189 0 3 1 1 0 55 1 3 288 0 0 291291 0 0 0 0 0 00 0 485485
5:45PM 0 142 3 0 145145 0 4 0 8 0 1212 5 2 285 0 2 289289 0 0 0 0 0 00 0 446446

Hourly Total 0 685 9 7 701701 0 12 2 14 0 2828 10 13 1262 0 2 12771277 0 0 0 2 0 22 0 20082008

TotalTotal 0 3278 15 19 33123312 0 41 3 30 0 7474 13 34 3112 0 4 31503150 3 0 0 8 0 88 0 65446544
% Approach% Approach 0% 99.0% 0.5% 0.6% -- - 55.4% 4.1% 40.5% 0% -- - 1.1% 98.8% 0% 0.1% -- - 0% 0% 100% 0% -- - -

% Total% Total 0% 50.1% 0.2% 0.3% 50.6%50.6% - 0.6% 0% 0.5% 0% 1.1%1.1% - 0.5% 47.6% 0% 0.1% 48.1%48.1% - 0% 0% 0.1% 0% 0.1%0.1% - -
LightsLights 0 3208 13 19 32403240 - 39 3 29 0 7171 - 32 3061 0 4 30973097 - 0 0 8 0 88 - 6416

% Lights% Lights 0% 97.9% 86.7% 100% 97.8%97.8% - 95.1% 100% 96.7% 0% 95.9%95.9% - 94.1% 98.4% 0% 100% 98.3%98.3% - 0% 0% 100% 0% 100%100% - 98.0%
Single-Unit TrucksSingle-Unit Trucks 0 46 1 0 4747 - 2 0 1 0 33 - 2 34 0 0 3636 - 0 0 0 0 00 - 86

% Single-Unit Trucks% Single-Unit Trucks 0% 1.4% 6.7% 0% 1.4%1.4% - 4.9% 0% 3.3% 0% 4.1%4.1% - 5.9% 1.1% 0% 0% 1.1%1.1% - 0% 0% 0% 0% 0%0% - 1.3%
Articulated TrucksArticulated Trucks 0 16 1 0 1717 - 0 0 0 0 00 - 0 12 0 0 1212 - 0 0 0 0 00 - 29

% Articulated Trucks% Articulated Trucks 0% 0.5% 6.7% 0% 0.5%0.5% - 0% 0% 0% 0% 0%0% - 0% 0.4% 0% 0% 0.4%0.4% - 0% 0% 0% 0% 0%0% - 0.4%
BusesBuses 0 8 0 0 88 - 0 0 0 0 00 - 0 5 0 0 55 - 0 0 0 0 00 - 13

% Buses% Buses 0% 0.2% 0% 0% 0.2%0.2% - 0% 0% 0% 0% 0%0% - 0% 0.2% 0% 0% 0.2%0.2% - 0% 0% 0% 0% 0%0% - 0.2%
Bicycles on RoadBicycles on Road 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0

% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0%
Pedestrians - - - - - 0 - - - - - 10 - - - - - 0 - - - - - 0

% Pedestrians - - - - - - - - - - - 76.9% - - - - - 0% - - - - - - -
Bicycles on Crosswalk - - - - - 0 - - - - - 3 - - - - - 3 - - - - - 0

% Bicycles on Crosswalk - - - - - - - - - - - 23.1% - - - - - 100% - - - - - - -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn

1 of 6
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TMC_1 Judah & Baldwin Roundabout_5-10-22 - TMCTMC_1 Judah & Baldwin Roundabout_5-10-22 - TMC
Tue May 10, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948428, Location: 42.715226, -83.307533, Site Code: TMC_1 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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TMC_1 Judah & Baldwin Roundabout_5-10-22 - TMCTMC_1 Judah & Baldwin Roundabout_5-10-22 - TMC
Tue May 10, 2022
AM Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948428, Location: 42.715226, -83.307533, Site Code: TMC_1 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg Baldwin Road Judah Road Baldwin Road Field Driveway
Direction Southbound Westbound Northbound Eastbound
Time R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* IntInt

2022-05-10 7:15AM 0 290 0 0 290290 0 2 0 1 0 33 1 0 60 0 0 6060 0 0 0 0 0 00 0 353353
7:30AM 0 292 0 0 292292 0 3 0 2 0 55 0 2 80 0 0 8282 0 0 0 0 0 00 0 379379
7:45AM 0 289 1 0 290290 0 1 0 0 0 11 0 0 80 0 1 8181 0 0 0 0 0 00 0 372372
8:00AM 0 229 0 1 230230 0 0 0 0 0 00 0 0 102 0 0 102102 0 0 0 0 0 00 0 332332

TotalTotal 0 1100 1 1 11021102 0 6 0 3 0 99 1 2 322 0 1 325325 0 0 0 0 0 00 0 14361436
% Approach% Approach 0% 99.8% 0.1% 0.1% -- - 66.7% 0% 33.3% 0% -- - 0.6% 99.1% 0% 0.3% -- - 0% 0% 0% 0% -- - -

% Total% Total 0% 76.6% 0.1% 0.1% 76.7%76.7% - 0.4% 0% 0.2% 0% 0.6%0.6% - 0.1% 22.4% 0% 0.1% 22.6%22.6% - 0% 0% 0% 0% 0%0% - -
PHFPHF - 0.942 0.250 0.250 0.9430.943 - 0.500 - 0.375 - 0.4500.450 - 0.250 0.789 - 0.250 0.7970.797 - - - - - -- - 0.947

LightsLights 0 1080 1 1 10821082 - 6 0 3 0 99 - 2 303 0 1 306306 - 0 0 0 0 00 - 1397
% Lights% Lights 0% 98.2% 100% 100% 98.2%98.2% - 100% 0% 100% 0% 100%100% - 100% 94.1% 0% 100% 94.2%94.2% - 0% 0% 0% 0% -- - 97.3%

Single-Unit TrucksSingle-Unit Trucks 0 13 0 0 1313 - 0 0 0 0 00 - 0 15 0 0 1515 - 0 0 0 0 00 - 28
% Single-Unit Trucks% Single-Unit Trucks 0% 1.2% 0% 0% 1.2%1.2% - 0% 0% 0% 0% 0%0% - 0% 4.7% 0% 0% 4.6%4.6% - 0% 0% 0% 0% -- - 1.9%

Articulated TrucksArticulated Trucks 0 6 0 0 66 - 0 0 0 0 00 - 0 2 0 0 22 - 0 0 0 0 00 - 8
% Articulated Trucks% Articulated Trucks 0% 0.5% 0% 0% 0.5%0.5% - 0% 0% 0% 0% 0%0% - 0% 0.6% 0% 0% 0.6%0.6% - 0% 0% 0% 0% -- - 0.6%

BusesBuses 0 1 0 0 11 - 0 0 0 0 00 - 0 2 0 0 22 - 0 0 0 0 00 - 3
% Buses% Buses 0% 0.1% 0% 0% 0.1%0.1% - 0% 0% 0% 0% 0%0% - 0% 0.6% 0% 0% 0.6%0.6% - 0% 0% 0% 0% -- - 0.2%

Bicycles on RoadBicycles on Road 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% -- - 0%

Pedestrians - - - - - 0 - - - - - 1 - - - - - 0 - - - - - 0
% Pedestrians - - - - - - - - - - - 100% - - - - - - - - - - - - -

Bicycles on Crosswalk - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0
% Bicycles on Crosswalk - - - - - - - - - - - 0% - - - - - - - - - - - - -

*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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TMC_1 Judah & Baldwin Roundabout_5-10-22 - TMCTMC_1 Judah & Baldwin Roundabout_5-10-22 - TMC
Tue May 10, 2022
AM Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948428, Location: 42.715226, -83.307533, Site Code: TMC_1 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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TMC_1 Judah & Baldwin Roundabout_5-10-22 - TMCTMC_1 Judah & Baldwin Roundabout_5-10-22 - TMC
Tue May 10, 2022
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948428, Location: 42.715226, -83.307533, Site Code: TMC_1 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg Baldwin Road Judah Road Baldwin Road Field Driveway
Direction Southbound Westbound Northbound Eastbound
Time R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* R T L U AppApp Ped* IntInt

2022-05-10 4:45PM 0 143 0 4 147147 0 6 0 1 0 77 0 5 312 0 0 317317 2 0 0 2 0 22 0 473473
5:00PM 0 187 1 3 191191 0 3 0 2 0 55 1 4 334 0 0 338338 0 0 0 1 0 11 0 535535
5:15PM 0 171 3 2 176176 0 2 1 3 0 66 3 4 355 0 0 359359 0 0 0 1 0 11 0 542542
5:30PM 0 185 2 2 189189 0 3 1 1 0 55 1 3 288 0 0 291291 0 0 0 0 0 00 0 485485

TotalTotal 0 686 6 11 703703 0 14 2 7 0 2323 5 16 1289 0 0 13051305 2 0 0 4 0 44 0 20352035
% Approach% Approach 0% 97.6% 0.9% 1.6% -- - 60.9% 8.7% 30.4% 0% -- - 1.2% 98.8% 0% 0% -- - 0% 0% 100% 0% -- - -

% Total% Total 0% 33.7% 0.3% 0.5% 34.5%34.5% - 0.7% 0.1% 0.3% 0% 1.1%1.1% - 0.8% 63.3% 0% 0% 64.1%64.1% - 0% 0% 0.2% 0% 0.2%0.2% - -
PHFPHF - 0.917 0.500 0.688 0.9200.920 - 0.583 0.500 0.583 - 0.8210.821 - 0.800 0.908 - - 0.9090.909 - - - 0.500 - 0.5000.500 - 0.939

LightsLights 0 667 6 11 684684 - 14 2 7 0 2323 - 16 1281 0 0 12971297 - 0 0 4 0 44 - 2008
% Lights% Lights 0% 97.2% 100% 100% 97.3%97.3% - 100% 100% 100% 0% 100%100% - 100% 99.4% 0% 0% 99.4%99.4% - 0% 0% 100% 0% 100%100% - 98.7%

Single-Unit TrucksSingle-Unit Trucks 0 16 0 0 1616 - 0 0 0 0 00 - 0 5 0 0 55 - 0 0 0 0 00 - 21
% Single-Unit Trucks% Single-Unit Trucks 0% 2.3% 0% 0% 2.3%2.3% - 0% 0% 0% 0% 0%0% - 0% 0.4% 0% 0% 0.4%0.4% - 0% 0% 0% 0% 0%0% - 1.0%

Articulated TrucksArticulated Trucks 0 3 0 0 33 - 0 0 0 0 00 - 0 3 0 0 33 - 0 0 0 0 00 - 6
% Articulated Trucks% Articulated Trucks 0% 0.4% 0% 0% 0.4%0.4% - 0% 0% 0% 0% 0%0% - 0% 0.2% 0% 0% 0.2%0.2% - 0% 0% 0% 0% 0%0% - 0.3%

BusesBuses 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0
% Buses% Buses 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0%

Bicycles on RoadBicycles on Road 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0%

Pedestrians - - - - - 0 - - - - - 4 - - - - - 0 - - - - - 0
% Pedestrians - - - - - - - - - - - 80.0% - - - - - 0% - - - - - - -

Bicycles on Crosswalk - - - - - 0 - - - - - 1 - - - - - 2 - - - - - 0
% Bicycles on Crosswalk - - - - - - - - - - - 20.0% - - - - - 100% - - - - - - -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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TMC_1 Judah & Baldwin Roundabout_5-10-22 - TMCTMC_1 Judah & Baldwin Roundabout_5-10-22 - TMC
Tue May 10, 2022
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948428, Location: 42.715226, -83.307533, Site Code: TMC_1 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU34N
SE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_2
Baldwin SB-NB XO_S
Judah_5-10-22
Site Code: TMC_2
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 1

Turning Movement Data

Start Time

NB Baldwin Road SB>NB XO; 850’ S Judah Rd.

Northbound Eastbound

Thru App. Total Left App. Total Int. Total

7:00 AM 54 54 0 0 54

7:15 AM 62 62 0 0 62

7:30 AM 83 83 0 0 83

7:45 AM 87 87 0 0 87

Hourly Total 286 286 0 0 286

8:00 AM 101 101 0 0 101

8:15 AM 119 119 0 0 119

8:30 AM 100 100 0 0 100

8:45 AM 108 108 0 0 108

Hourly Total 428 428 0 0 428

9:00 AM 0 0 0 0 0

*** BREAK *** - - - - -

Hourly Total 0 0 0 0 0

4:00 PM 283 283 0 0 283

4:15 PM 295 295 0 0 295

4:30 PM 285 285 0 0 285

4:45 PM 333 333 0 0 333

Hourly Total 1196 1196 0 0 1196

5:00 PM 326 326 0 0 326

5:15 PM 357 357 0 0 357

5:30 PM 293 293 1 1 294

5:45 PM 292 292 0 0 292

Hourly Total 1268 1268 1 1 1269

Grand Total 3178 3178 1 1 3179

Approach % 100.0 - 100.0 - -

Total % 100.0 100.0 0.0 0.0 -

Lights 3115 3115 1 1 3116

% Lights 98.0 98.0 100.0 100.0 98.0

Buses 5 5 0 0 5

% Buses 0.2 0.2 0.0 0.0 0.2

Single-Unit Trucks 42 42 0 0 42

% Single-Unit Trucks 1.3 1.3 0.0 0.0 1.3

Articulated Trucks 16 16 0 0 16

% Articulated Trucks 0.5 0.5 0.0 0.0 0.5
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU34N
SE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_2
Baldwin SB-NB XO_S
Judah_5-10-22
Site Code: TMC_2
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 2

05/10/2022 7:00 AM
Ending At
05/10/2022 6:00 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks

NB Baldwin Road [SB]

Out In Total

3116 0 3116

5 0 5

42 0 42

16 0 16

3179 0 3179

0 3115 3115

0 5 5

0 42 42

0 16 16

0 3178 3178
Out In Total
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU34N
SE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_2
Baldwin SB-NB XO_S
Judah_5-10-22
Site Code: TMC_2
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 3

Turning Movement Peak Hour Data (8:00 AM)

Start Time

NB Baldwin Road SB>NB XO; 850’ S Judah Rd.

Northbound Eastbound

Thru App. Total Left App. Total Int. Total

8:00 AM 101 101 0 0 101

8:15 AM 119 119 0 0 119

8:30 AM 100 100 0 0 100

8:45 AM 108 108 0 0 108

Total 428 428 0 0 428

Approach % 100.0 - 0.0 - -

Total % 100.0 100.0 0.0 0.0 -

PHF 0.899 0.899 0.000 0.000 0.899

Lights 405 405 0 0 405

% Lights 94.6 94.6 - - 94.6

Buses 1 1 0 0 1

% Buses 0.2 0.2 - - 0.2

Single-Unit Trucks 15 15 0 0 15

% Single-Unit Trucks 3.5 3.5 - - 3.5

Articulated Trucks 7 7 0 0 7

% Articulated Trucks 1.6 1.6 - - 1.6
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU34N
SE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_2
Baldwin SB-NB XO_S
Judah_5-10-22
Site Code: TMC_2
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 4

Peak Hour Data

05/10/2022 8:00 AM
Ending At
05/10/2022 9:00 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks

NB Baldwin Road [SB]

Out In Total

405 0 405

1 0 1

15 0 15

7 0 7

428 0 428

0 405 405

0 1 1

0 15 15

0 7 7

0 428 428
Out In Total

NB Baldwin Road [NB]
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU34N
SE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_2
Baldwin SB-NB XO_S
Judah_5-10-22
Site Code: TMC_2
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 5

Turning Movement Peak Hour Data (4:45 PM)

Start Time

NB Baldwin Road SB>NB XO; 850’ S Judah Rd.

Northbound Eastbound

Thru App. Total Left App. Total Int. Total

4:45 PM 333 333 0 0 333

5:00 PM 326 326 0 0 326

5:15 PM 357 357 0 0 357

5:30 PM 293 293 1 1 294

Total 1309 1309 1 1 1310

Approach % 100.0 - 100.0 - -

Total % 99.9 99.9 0.1 0.1 -

PHF 0.917 0.917 0.250 0.250 0.917

Lights 1298 1298 1 1 1299

% Lights 99.2 99.2 100.0 100.0 99.2

Buses 0 0 0 0 0

% Buses 0.0 0.0 0.0 0.0 0.0

Single-Unit Trucks 7 7 0 0 7

% Single-Unit Trucks 0.5 0.5 0.0 0.0 0.5

Articulated Trucks 4 4 0 0 4

% Articulated Trucks 0.3 0.3 0.0 0.0 0.3
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU34N
SE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_2
Baldwin SB-NB XO_S
Judah_5-10-22
Site Code: TMC_2
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 6

Peak Hour Data

05/10/2022 4:45 PM
Ending At
05/10/2022 5:45 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks

NB Baldwin Road [SB]

Out In Total

1299 0 1299

0 0 0

7 0 7

4 0 4

1310 0 1310

0 1298 1298

0 0 0

0 7 7

0 4 4

0 1309 1309
Out In Total

NB Baldwin Road [NB]
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TDC Traffic Comments: 4 hour video multi-modal intersection vehicle classification turning movement count conducted

during typical weekday (Tuesday) from 7:00-9:00 AM morning & 4:00-6:00 PM afternoon peak hours, while school was in

session. Daily peak hour reports provided for morning & afternoon peak hour study periods.

 

TMC was performed with Miovision video VCU scout recording cameras for Kalama Wolf In Binden Sheep, Lake Orion

Traffic Impact Study for AEW.

Non-signalized intersection. VCU camera was located within SE intersection quadrants. All intersection shared video files

have been uploaded to Miovision DataLink cloud platform.     

 

Classification Summary Details & Percentages: Four (4) Groupings:

1) Lights Includes: FHWA Classes 1-3 (Motorcycles, Pick Up Trucks, Vans, Light Goods Vehicles)

2) Buses Includes: FHWA Class 4 (School Buses & Regional Transportation Metro Buses)

3) Single-Unit Trucks Includes: FHWA Classes 5-7 (2-4 Axle SU Medium Trucks)

4) Articulated Trucks Includes: FHWA Classes 8-12 (Heavy Trucks W/Single & Multi Unit Trailers)

Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU34N
SE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_2
Baldwin SB-NB XO_S
Judah_5-10-22
Site Code: TMC_2
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 7
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TMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMCTMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948436, Location: 42.712943, -83.307213, Site Code: TMC_2 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg NB Baldwin Road SB>NB XO; 850’ S Judah Rd.
Direction Northbound Eastbound
Time T AppApp L AppApp IntInt

2022-05-10 7:00AM 54 5454 0 00 5454
7:15AM 62 6262 0 00 6262
7:30AM 83 8383 0 00 8383
7:45AM 87 8787 0 00 8787

Hourly Total 286 286286 0 00 286286
8:00AM 101 101101 0 00 101101
8:15AM 119 119119 0 00 119119
8:30AM 100 100100 0 00 100100
8:45AM 108 108108 0 00 108108

Hourly Total 428 428428 0 00 428428
9:00AM 0 00 0 00 00

Hourly Total 0 00 0 00 00
4:00PM 283 283283 0 00 283283
4:15PM 295 295295 0 00 295295
4:30PM 285 285285 0 00 285285
4:45PM 333 333333 0 00 333333

Hourly Total 1196 11961196 0 00 11961196
5:00PM 326 326326 0 00 326326
5:15PM 357 357357 0 00 357357
5:30PM 293 293293 1 11 294294
5:45PM 292 292292 0 00 292292

Hourly Total 1268 12681268 1 11 12691269

TotalTotal 3178 31783178 1 11 31793179
% Approach% Approach 100% -- 100% -- -

% Total% Total 100.0% 100.0%100.0% 0% 0%0% -
LightsLights 3115 31153115 1 11 3116

% Lights% Lights 98.0% 98.0%98.0% 100% 100%100% 98.0%
Single-Unit TrucksSingle-Unit Trucks 42 4242 0 00 42

% Single-Unit Trucks% Single-Unit Trucks 1.3% 1.3%1.3% 0% 0%0% 1.3%
Articulated TrucksArticulated Trucks 16 1616 0 00 16

% Articulated Trucks% Articulated Trucks 0.5% 0.5%0.5% 0% 0%0% 0.5%
BusesBuses 5 55 0 00 5

% Buses% Buses 0.2% 0.2%0.2% 0% 0%0% 0.2%
*L: Left, T: Thru
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TMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMCTMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948436, Location: 42.712943, -83.307213, Site Code: TMC_2 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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TMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMCTMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
AM Peak (8 AM - 9 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948436, Location: 42.712943, -83.307213, Site Code: TMC_2 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg NB Baldwin Road SB>NB XO; 850’ S Judah Rd.
Direction Northbound Eastbound
Time T AppApp L AppApp IntInt

2022-05-10 8:00AM 101 101101 0 00 101101
8:15AM 119 119119 0 00 119119
8:30AM 100 100100 0 00 100100
8:45AM 108 108108 0 00 108108

TotalTotal 428 428428 0 00 428428
% Approach% Approach 100% -- 0% -- -

% Total% Total 100% 100%100% 0% 0%0% -
PHFPHF 0.899 0.8990.899 - -- 0.899

LightsLights 405 405405 0 00 405
% Lights% Lights 94.6% 94.6%94.6% 0% -- 94.6%

Single-Unit TrucksSingle-Unit Trucks 15 1515 0 00 15
% Single-Unit Trucks% Single-Unit Trucks 3.5% 3.5%3.5% 0% -- 3.5%

Articulated TrucksArticulated Trucks 7 77 0 00 7
% Articulated Trucks% Articulated Trucks 1.6% 1.6%1.6% 0% -- 1.6%

BusesBuses 1 11 0 00 1
% Buses% Buses 0.2% 0.2%0.2% 0% -- 0.2%

*L: Left, T: Thru
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TMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMCTMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
AM Peak (8 AM - 9 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948436, Location: 42.712943, -83.307213, Site Code: TMC_2 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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TMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMCTMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948436, Location: 42.712943, -83.307213, Site Code: TMC_2 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg NB Baldwin Road SB>NB XO; 850’ S Judah Rd.
Direction Northbound Eastbound
Time T AppApp L AppApp IntInt

2022-05-10 4:45PM 333 333333 0 00 333333
5:00PM 326 326326 0 00 326326
5:15PM 357 357357 0 00 357357
5:30PM 293 293293 1 11 294294

TotalTotal 1309 13091309 1 11 13101310
% Approach% Approach 100% -- 100% -- -

% Total% Total 99.9% 99.9%99.9% 0.1% 0.1%0.1% -
PHFPHF 0.917 0.9170.917 0.250 0.2500.250 0.917

LightsLights 1298 12981298 1 11 1299
% Lights% Lights 99.2% 99.2%99.2% 100% 100%100% 99.2%

Single-Unit TrucksSingle-Unit Trucks 7 77 0 00 7
% Single-Unit Trucks% Single-Unit Trucks 0.5% 0.5%0.5% 0% 0%0% 0.5%

Articulated TrucksArticulated Trucks 4 44 0 00 4
% Articulated Trucks% Articulated Trucks 0.3% 0.3%0.3% 0% 0%0% 0.3%

BusesBuses 0 00 0 00 0
% Buses% Buses 0% 0%0% 0% 0%0% 0%

*L: Left, T: Thru
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TMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMCTMC_2 Baldwin SB-NB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948436, Location: 42.712943, -83.307213, Site Code: TMC_2 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU3HT
SW

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_3
Baldwin NB-SB XO_S
Judah_5-10-22
Site Code: TMC_3
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 1

Turning Movement Data

Start Time

SB Baldwin Road NB>SB XO; 1,085’ S Judah Rd.

Southbound Westbound

Thru App. Total Left App. Total Int. Total

7:00 AM 223 223 12 12 235

7:15 AM 292 292 16 16 308

7:30 AM 286 286 12 12 298

7:45 AM 287 287 15 15 302

Hourly Total 1088 1088 55 55 1143

8:00 AM 244 244 13 13 257

8:15 AM 229 229 15 15 244

8:30 AM 221 221 18 18 239

8:45 AM 193 193 13 13 206

Hourly Total 887 887 59 59 946

9:00 AM 0 0 0 0 0

*** BREAK *** - - - - -

Hourly Total 0 0 0 0 0

4:00 PM 175 175 18 18 193

4:15 PM 161 161 25 25 186

4:30 PM 163 163 28 28 191

4:45 PM 139 139 28 28 167

Hourly Total 638 638 99 99 737

5:00 PM 188 188 20 20 208

5:15 PM 178 178 23 23 201

5:30 PM 179 179 26 26 205

5:45 PM 157 157 26 26 183

Hourly Total 702 702 95 95 797

6:00 PM 0 0 0 0 0

Grand Total 3315 3315 308 308 3623

Approach % 100.0 - 100.0 - -

Total % 91.5 91.5 8.5 8.5 -

Lights 3237 3237 301 301 3538

% Lights 97.6 97.6 97.7 97.7 97.7

Buses 8 8 1 1 9

% Buses 0.2 0.2 0.3 0.3 0.2

Single-Unit Trucks 56 56 5 5 61

% Single-Unit Trucks 1.7 1.7 1.6 1.6 1.7

Articulated Trucks 14 14 1 1 15

% Articulated Trucks 0.4 0.4 0.3 0.3 0.4
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU3HT
SW

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_3
Baldwin NB-SB XO_S
Judah_5-10-22
Site Code: TMC_3
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 2

05/10/2022 7:00 AM
Ending At
05/10/2022 6:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks

SB Baldwin Road [SB]

Out In Total

0 3237 3237

0 8 8

0 56 56

0 14 14

0 3315 3315

3237

8

56

14

3315
T

0 0 0 0 0 O
ut

308 1 5 1 301

In

308 1 5 1 301

Total

N
B

>S
B

 X
O

; 1,085’ S
 Judah

L 308 1 5 1 301

3538 0 3538

9 0 9

61 0 61

15 0 15

3623 0 3623
Out In Total

SB Baldwin Road [NB]

Turning Movement Data Plot
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU3HT
SW

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_3
Baldwin NB-SB XO_S
Judah_5-10-22
Site Code: TMC_3
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 3

Turning Movement Peak Hour Data (7:15 AM)

Start Time

SB Baldwin Road NB>SB XO; 1,085’ S Judah Rd.

Southbound Westbound

Thru App. Total Left App. Total Int. Total

7:15 AM 292 292 16 16 308

7:30 AM 286 286 12 12 298

7:45 AM 287 287 15 15 302

8:00 AM 244 244 13 13 257

Total 1109 1109 56 56 1165

Approach % 100.0 - 100.0 - -

Total % 95.2 95.2 4.8 4.8 -

PHF 0.949 0.949 0.875 0.875 0.946

Lights 1089 1089 53 53 1142

% Lights 98.2 98.2 94.6 94.6 98.0

Buses 1 1 1 1 2

% Buses 0.1 0.1 1.8 1.8 0.2

Single-Unit Trucks 13 13 2 2 15

% Single-Unit Trucks 1.2 1.2 3.6 3.6 1.3

Articulated Trucks 6 6 0 0 6

% Articulated Trucks 0.5 0.5 0.0 0.0 0.5
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU3HT
SW

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_3
Baldwin NB-SB XO_S
Judah_5-10-22
Site Code: TMC_3
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 4

Peak Hour Data

05/10/2022 7:15 AM
Ending At
05/10/2022 8:15 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks

SB Baldwin Road [SB]

Out In Total

0 1089 1089

0 1 1

0 13 13

0 6 6

0 1109 1109

1089

1

13

6

1109
T

0 0 0 0 0 O
ut

56 0 2 1 53 In

56 0 2 1 53

Total

N
B

>S
B

 X
O

; 1,085’ S
 Judah

L 56 0 2 1 53

1142 0 1142

2 0 2

15 0 15

6 0 6

1165 0 1165
Out In Total

SB Baldwin Road [NB]

Turning Movement Peak Hour Data Plot (7:15 AM)
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU3HT
SW

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_3
Baldwin NB-SB XO_S
Judah_5-10-22
Site Code: TMC_3
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 5

Turning Movement Peak Hour Data (5:00 PM)

Start Time

SB Baldwin Road NB>SB XO; 1,085’ S Judah Rd.

Southbound Westbound

Thru App. Total Left App. Total Int. Total

5:00 PM 188 188 20 20 208

5:15 PM 178 178 23 23 201

5:30 PM 179 179 26 26 205

5:45 PM 157 157 26 26 183

Total 702 702 95 95 797

Approach % 100.0 - 100.0 - -

Total % 88.1 88.1 11.9 11.9 -

PHF 0.934 0.934 0.913 0.913 0.958

Lights 681 681 94 94 775

% Lights 97.0 97.0 98.9 98.9 97.2

Buses 0 0 0 0 0

% Buses 0.0 0.0 0.0 0.0 0.0

Single-Unit Trucks 19 19 1 1 20

% Single-Unit Trucks 2.7 2.7 1.1 1.1 2.5

Articulated Trucks 2 2 0 0 2

% Articulated Trucks 0.3 0.3 0.0 0.0 0.3
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU3HT
SW

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_3
Baldwin NB-SB XO_S
Judah_5-10-22
Site Code: TMC_3
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 6

Peak Hour Data

05/10/2022 5:00 PM
Ending At
05/10/2022 6:00 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks

SB Baldwin Road [SB]

Out In Total

0 681 681

0 0 0

0 19 19

0 2 2

0 702 702

681

0

19

2

702
T

0 0 0 0 0 O
ut

95 0 1 0 94 In

95 0 1 0 94

Total

N
B

>S
B

 X
O

; 1,085’ S
 Judah

L 95 0 1 0 94

775 0 775

0 0 0

20 0 20

2 0 2

797 0 797
Out In Total

SB Baldwin Road [NB]

Turning Movement Peak Hour Data Plot (5:00 PM)
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TDC Traffic Comments: 4 hour video multi-modal intersection vehicle classification turning movement count conducted

during typical weekday (Tuesday) from 7:00-9:00 AM morning & 4:00-6:00 PM afternoon peak hours, while school was in

session. Daily peak hour reports provided for morning & afternoon peak hour study periods.

 

TMC was performed with Miovision video VCU scout recording cameras for Kalama Wolf In Binden Sheep, Lake Orion

Traffic Impact Study for AEW.

Non-signalized intersection. VCU camera was located within SW intersection quadrants. All intersection shared video files

have been uploaded to Miovision DataLink cloud platform.     

 

Classification Summary Details & Percentages: Four (4) Groupings:

1) Lights Includes: FHWA Classes 1-3 (Motorcycles, Pick Up Trucks, Vans, Light Goods Vehicles)

2) Buses Includes: FHWA Class 4 (School Buses & Regional Transportation Metro Buses)

3) Single-Unit Trucks Includes: FHWA Classes 5-7 (2-4 Axle SU Medium Trucks)

4) Articulated Trucks Includes: FHWA Classes 8-12 (Heavy Trucks W/Single & Multi Unit Trailers)

Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU3HT
SW

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_3
Baldwin NB-SB XO_S
Judah_5-10-22
Site Code: TMC_3
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 7

662



TMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMCTMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948434, Location: 42.712279, -83.307451, Site Code: TMC_3 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg SB Baldwin Road NB>SB XO; 1,085’ S Judah Rd.
Direction Southbound Westbound
Time T AppApp L AppApp IntInt

2022-05-10 7:00AM 223 223223 12 1212 235235
7:15AM 292 292292 16 1616 308308
7:30AM 286 286286 12 1212 298298
7:45AM 287 287287 15 1515 302302

Hourly Total 1088 10881088 55 5555 11431143
8:00AM 244 244244 13 1313 257257
8:15AM 229 229229 15 1515 244244
8:30AM 221 221221 18 1818 239239
8:45AM 193 193193 13 1313 206206

Hourly Total 887 887887 59 5959 946946
9:00AM 0 00 0 00 00

Hourly Total 0 00 0 00 00
4:00PM 175 175175 18 1818 193193
4:15PM 161 161161 25 2525 186186
4:30PM 163 163163 28 2828 191191
4:45PM 139 139139 28 2828 167167

Hourly Total 638 638638 99 9999 737737
5:00PM 188 188188 20 2020 208208
5:15PM 178 178178 23 2323 201201
5:30PM 179 179179 26 2626 205205
5:45PM 157 157157 26 2626 183183

Hourly Total 702 702702 95 9595 797797
6:00PM 0 00 0 00 00

Hourly Total 0 00 0 00 00

TotalTotal 3315 33153315 308 308308 36233623
% Approach% Approach 100% -- 100% -- -

% Total% Total 91.5% 91.5%91.5% 8.5% 8.5%8.5% -
LightsLights 3237 32373237 301 301301 3538

% Lights% Lights 97.6% 97.6%97.6% 97.7% 97.7%97.7% 97.7%
Single-Unit TrucksSingle-Unit Trucks 56 5656 5 55 61

% Single-Unit Trucks% Single-Unit Trucks 1.7% 1.7%1.7% 1.6% 1.6%1.6% 1.7%
Articulated TrucksArticulated Trucks 14 1414 1 11 15

% Articulated Trucks% Articulated Trucks 0.4% 0.4%0.4% 0.3% 0.3%0.3% 0.4%
BusesBuses 8 88 1 11 9

% Buses% Buses 0.2% 0.2%0.2% 0.3% 0.3%0.3% 0.2%
*L: Left, T: Thru
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TMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMCTMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948434, Location: 42.712279, -83.307451, Site Code: TMC_3 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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TMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMCTMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
AM Peak (7:15 AM - 8:15 AM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948434, Location: 42.712279, -83.307451, Site Code: TMC_3 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg SB Baldwin Road NB>SB XO; 1,085’ S Judah Rd.
Direction Southbound Westbound
Time T AppApp L AppApp IntInt

2022-05-10 7:15AM 292 292292 16 1616 308308
7:30AM 286 286286 12 1212 298298
7:45AM 287 287287 15 1515 302302
8:00AM 244 244244 13 1313 257257

TotalTotal 1109 11091109 56 5656 11651165
% Approach% Approach 100% -- 100% -- -

% Total% Total 95.2% 95.2%95.2% 4.8% 4.8%4.8% -
PHFPHF 0.949 0.9490.949 0.875 0.8750.875 0.946

LightsLights 1089 10891089 53 5353 1142
% Lights% Lights 98.2% 98.2%98.2% 94.6% 94.6%94.6% 98.0%

Single-Unit TrucksSingle-Unit Trucks 13 1313 2 22 15
% Single-Unit Trucks% Single-Unit Trucks 1.2% 1.2%1.2% 3.6% 3.6%3.6% 1.3%

Articulated TrucksArticulated Trucks 6 66 0 00 6
% Articulated Trucks% Articulated Trucks 0.5% 0.5%0.5% 0% 0%0% 0.5%

BusesBuses 1 11 1 11 2
% Buses% Buses 0.1% 0.1%0.1% 1.8% 1.8%1.8% 0.2%

*L: Left, T: Thru
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TMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMCTMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
AM Peak (7:15 AM - 8:15 AM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948434, Location: 42.712279, -83.307451, Site Code: TMC_3 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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TMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMCTMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
PM Peak (5 PM - 6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948434, Location: 42.712279, -83.307451, Site Code: TMC_3 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg SB Baldwin Road NB>SB XO; 1,085’ S Judah Rd.
Direction Southbound Westbound
Time T AppApp L AppApp IntInt

2022-05-10 5:00PM 188 188188 20 2020 208208
5:15PM 178 178178 23 2323 201201
5:30PM 179 179179 26 2626 205205
5:45PM 157 157157 26 2626 183183

TotalTotal 702 702702 95 9595 797797
% Approach% Approach 100% -- 100% -- -

% Total% Total 88.1% 88.1%88.1% 11.9% 11.9%11.9% -
PHFPHF 0.934 0.9340.934 0.913 0.9130.913 0.958

LightsLights 681 681681 94 9494 775
% Lights% Lights 97.0% 97.0%97.0% 98.9% 98.9%98.9% 97.2%

Single-Unit TrucksSingle-Unit Trucks 19 1919 1 11 20
% Single-Unit Trucks% Single-Unit Trucks 2.7% 2.7%2.7% 1.1% 1.1%1.1% 2.5%

Articulated TrucksArticulated Trucks 2 22 0 00 2
% Articulated Trucks% Articulated Trucks 0.3% 0.3%0.3% 0% 0%0% 0.3%

BusesBuses 0 00 0 00 0
% Buses% Buses 0% 0%0% 0% 0%0% 0%

*L: Left, T: Thru

5 of 6

667



TMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMCTMC_3 Baldwin NB-SB XO_S Judah_5-10-22 - TMC
Tue May 10, 2022
PM Peak (5 PM - 6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses)
All Movements
ID: 948434, Location: 42.712279, -83.307451, Site Code: TMC_3 Traffic
Data Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU24L
SE & SCU61E NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_4
Baldwin Commons &
Baldwin_5-10-22
Site Code: TMC_4
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 1

Turning Movement Data

Start Time

Bladwin Road Baldwin Road Baldwin Commons Shopping Center

Southbound Northbound Eastbound

Right Thru U-Turn Peds App.
Total Thru Left U-Turn Peds App.

Total Right Left U-Turn Peds App.
Total Int. Total

7:00 AM 6 249 0 0 255 65 2 20 0 87 5 2 0 0 7 349

7:15 AM 0 329 0 0 329 73 6 22 0 101 9 0 0 0 9 439

7:30 AM 4 294 0 0 298 96 7 14 0 117 5 6 0 0 11 426

7:45 AM 2 338 0 0 340 107 14 16 0 137 4 3 0 0 7 484

Hourly Total 12 1210 0 0 1222 341 29 72 0 442 23 11 0 0 34 1698

8:00 AM 2 275 0 0 277 120 6 13 0 139 5 5 0 0 10 426

8:15 AM 2 248 0 0 250 122 8 14 0 144 1 6 0 0 7 401

8:30 AM 1 242 0 0 243 106 7 6 0 119 5 5 0 0 10 372

8:45 AM 1 216 0 0 217 132 15 18 0 165 1 1 0 0 2 384

Hourly Total 6 981 0 0 987 480 36 51 0 567 12 17 0 0 29 1583

*** BREAK *** - - - - - - - - - - - - - - - -

4:00 PM 2 179 0 0 181 308 48 7 0 363 53 19 0 0 72 616

4:15 PM 3 160 0 0 163 312 51 19 0 382 51 12 0 0 63 608

4:30 PM 5 187 0 0 192 333 54 13 0 400 45 30 0 4 75 667

4:45 PM 5 170 0 0 175 390 57 6 0 453 48 18 0 0 66 694

Hourly Total 15 696 0 0 711 1343 210 45 0 1598 197 79 0 4 276 2585

5:00 PM 3 207 0 0 210 373 51 12 0 436 64 24 0 2 88 734

5:15 PM 4 196 0 0 200 392 40 4 0 436 46 23 0 0 69 705

5:30 PM 3 203 0 0 206 330 38 10 0 378 45 26 0 0 71 655

5:45 PM 4 203 0 0 207 335 53 7 0 395 41 22 0 1 63 665

Hourly Total 14 809 0 0 823 1430 182 33 0 1645 196 95 0 3 291 2759

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 47 3696 0 0 3743 3594 457 201 0 4252 428 202 0 7 630 8625

Approach % 1.3 98.7 0.0 - - 84.5 10.7 4.7 - - 67.9 32.1 0.0 - - -

Total % 0.5 42.9 0.0 - 43.4 41.7 5.3 2.3 - 49.3 5.0 2.3 0.0 - 7.3 -

Lights 47 3619 0 - 3666 3531 451 197 - 4179 421 201 0 - 622 8467

% Lights 100.0 97.9 - - 97.9 98.2 98.7 98.0 - 98.3 98.4 99.5 - - 98.7 98.2

Buses 0 5 0 - 5 5 0 0 - 5 0 0 0 - 0 10

% Buses 0.0 0.1 - - 0.1 0.1 0.0 0.0 - 0.1 0.0 0.0 - - 0.0 0.1

Single-Unit Trucks 0 58 0 - 58 45 4 1 - 50 2 1 0 - 3 111

% Single-Unit
Trucks 0.0 1.6 - - 1.5 1.3 0.9 0.5 - 1.2 0.5 0.5 - - 0.5 1.3

Articulated Trucks 0 14 0 - 14 13 2 3 - 18 5 0 0 - 5 37

% Articulated
Trucks 0.0 0.4 - - 0.4 0.4 0.4 1.5 - 0.4 1.2 0.0 - - 0.8 0.4

Bicycles on Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Bicycles on Road 0.0 0.0 - - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk - - - - - - - - - - - - - 0.0 - -

Pedestrians - - - 0 - - - - 0 - - - - 7 - -

% Pedestrians - - - - - - - - - - - - - 100.0 - -
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU24L
SE & SCU61E NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_4
Baldwin Commons &
Baldwin_5-10-22
Site Code: TMC_4
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 2

05/10/2022 7:00 AM
Ending At
05/10/2022 6:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Bladwin Road  [SB]

Out In Total

3732 3666 7398

5 5 10

46 58 104

13 14 27

0 0 0

3796 3743 7539

47 3619 0 0

0 5 0 0

0 58 0 0

0 14 0 0

0 0 0 0

47 3696 0 0
R T U P

4237 4179 8416

5 5 10

61 50 111

22 18 40

0 0 0

4325 4252 8577
Out In Total

Baldwin Road [NB]

U L T P

197 451 3531 0

0 0 5 0

1 4 45 0

3 2 13 0

0 0 0 0

201 457 3594 0
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Turning Movement Data Plot
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU24L
SE & SCU61E NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_4
Baldwin Commons &
Baldwin_5-10-22
Site Code: TMC_4
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 3

Turning Movement Peak Hour Data (7:15 AM)

Start Time

Bladwin Road Baldwin Road Baldwin Commons Shopping Center

Southbound Northbound Eastbound

Right Thru U-Turn Peds App.
Total Thru Left U-Turn Peds App.

Total Right Left U-Turn Peds App.
Total Int. Total

7:15 AM 0 329 0 0 329 73 6 22 0 101 9 0 0 0 9 439

7:30 AM 4 294 0 0 298 96 7 14 0 117 5 6 0 0 11 426

7:45 AM 2 338 0 0 340 107 14 16 0 137 4 3 0 0 7 484

8:00 AM 2 275 0 0 277 120 6 13 0 139 5 5 0 0 10 426

Total 8 1236 0 0 1244 396 33 65 0 494 23 14 0 0 37 1775

Approach % 0.6 99.4 0.0 - - 80.2 6.7 13.2 - - 62.2 37.8 0.0 - - -

Total % 0.5 69.6 0.0 - 70.1 22.3 1.9 3.7 - 27.8 1.3 0.8 0.0 - 2.1 -

PHF 0.500 0.914 0.000 - 0.915 0.825 0.589 0.739 - 0.888 0.639 0.583 0.000 - 0.841 0.917

Lights 8 1217 0 - 1225 372 32 64 - 468 18 13 0 - 31 1724

% Lights 100.0 98.5 - - 98.5 93.9 97.0 98.5 - 94.7 78.3 92.9 - - 83.8 97.1

Buses 0 1 0 - 1 2 0 0 - 2 0 0 0 - 0 3

% Buses 0.0 0.1 - - 0.1 0.5 0.0 0.0 - 0.4 0.0 0.0 - - 0.0 0.2

Single-Unit Trucks 0 13 0 - 13 19 1 0 - 20 1 1 0 - 2 35

% Single-Unit
Trucks 0.0 1.1 - - 1.0 4.8 3.0 0.0 - 4.0 4.3 7.1 - - 5.4 2.0

Articulated Trucks 0 5 0 - 5 3 0 1 - 4 4 0 0 - 4 13

% Articulated
Trucks 0.0 0.4 - - 0.4 0.8 0.0 1.5 - 0.8 17.4 0.0 - - 10.8 0.7

Bicycles on Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Bicycles on Road 0.0 0.0 - - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk - - - - - - - - - - - - - - - -

Pedestrians - - - 0 - - - - 0 - - - - 0 - -

% Pedestrians - - - - - - - - - - - - - - - -
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU24L
SE & SCU61E NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_4
Baldwin Commons &
Baldwin_5-10-22
Site Code: TMC_4
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 4

Peak Hour Data

05/10/2022 7:15 AM
Ending At
05/10/2022 8:15 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Bladwin Road  [SB]

Out In Total

385 1225 1610

2 1 3

20 13 33

3 5 8

0 0 0

410 1244 1654

8 1217 0 0

0 1 0 0

0 13 0 0

0 5 0 0

0 0 0 0

8 1236 0 0
R T U P

1299 468 1767

1 2 3

14 20 34

10 4 14

0 0 0

1324 494 1818
Out In Total

Baldwin Road [NB]

U L T P

64 32 372 0

0 0 2 0

0 1 19 0

1 0 3 0

0 0 0 0

65 33 396 0
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Turning Movement Peak Hour Data Plot (7:15 AM)
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU24L
SE & SCU61E NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_4
Baldwin Commons &
Baldwin_5-10-22
Site Code: TMC_4
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 5

Turning Movement Peak Hour Data (4:30 PM)

Start Time

Bladwin Road Baldwin Road Baldwin Commons Shopping Center

Southbound Northbound Eastbound

Right Thru U-Turn Peds App.
Total Thru Left U-Turn Peds App.

Total Right Left U-Turn Peds App.
Total Int. Total

4:30 PM 5 187 0 0 192 333 54 13 0 400 45 30 0 4 75 667

4:45 PM 5 170 0 0 175 390 57 6 0 453 48 18 0 0 66 694

5:00 PM 3 207 0 0 210 373 51 12 0 436 64 24 0 2 88 734

5:15 PM 4 196 0 0 200 392 40 4 0 436 46 23 0 0 69 705

Total 17 760 0 0 777 1488 202 35 0 1725 203 95 0 6 298 2800

Approach % 2.2 97.8 0.0 - - 86.3 11.7 2.0 - - 68.1 31.9 0.0 - - -

Total % 0.6 27.1 0.0 - 27.8 53.1 7.2 1.3 - 61.6 7.3 3.4 0.0 - 10.6 -

PHF 0.850 0.918 0.000 - 0.925 0.949 0.886 0.673 - 0.952 0.793 0.792 0.000 - 0.847 0.954

Lights 17 747 0 - 764 1481 202 35 - 1718 203 95 0 - 298 2780

% Lights 100.0 98.3 - - 98.3 99.5 100.0 100.0 - 99.6 100.0 100.0 - - 100.0 99.3

Buses 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Buses 0.0 0.0 - - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0

Single-Unit Trucks 0 10 0 - 10 5 0 0 - 5 0 0 0 - 0 15

% Single-Unit
Trucks 0.0 1.3 - - 1.3 0.3 0.0 0.0 - 0.3 0.0 0.0 - - 0.0 0.5

Articulated Trucks 0 3 0 - 3 2 0 0 - 2 0 0 0 - 0 5

% Articulated
Trucks 0.0 0.4 - - 0.4 0.1 0.0 0.0 - 0.1 0.0 0.0 - - 0.0 0.2

Bicycles on Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Bicycles on Road 0.0 0.0 - - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk - - - - - - - - - - - - - 0.0 - -

Pedestrians - - - 0 - - - - 0 - - - - 6 - -

% Pedestrians - - - - - - - - - - - - - 100.0 - -
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Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU24L
SE & SCU61E NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_4
Baldwin Commons &
Baldwin_5-10-22
Site Code: TMC_4
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 6

Peak Hour Data

05/10/2022 4:30 PM
Ending At
05/10/2022 5:30 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Bladwin Road  [SB]

Out In Total

1576 764 2340

0 0 0

5 10 15

2 3 5

0 0 0

1583 777 2360

17 747 0 0

0 0 0 0

0 10 0 0

0 3 0 0

0 0 0 0

17 760 0 0
R T U P

985 1718 2703

0 0 0

10 5 15

3 2 5

0 0 0

998 1725 2723
Out In Total

Baldwin Road [NB]

U L T P

35 202 1481 0

0 0 0 0

0 0 5 0

0 0 2 0

0 0 0 0

35 202 1488 0
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Turning Movement Peak Hour Data Plot (4:30 PM)
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TDC Traffic Comments: 4 hour video multi-modal intersection vehicle classification turning movement count conducted

during typical weekday (Tuesday) from 7:00-9:00 AM morning & 4:00-6:00 PM afternoon peak hours, while school was in

session. Daily peak hour reports provided for morning & afternoon peak hour study periods.

 

TMC was performed with Miovision video VCU scout recording cameras for Kalama Wolf In Binden Sheep, Lake Orion

Traffic Impact Study for AEW.

Signalized controlled intersection. Push button ped. signals for west leg. Baldwin Road & Baldwin Commons are divided

roadways. VCU cameras were located within SE &NE intersection quadrants. All intersection shared video files have been

uploaded to Miovision DataLink cloud platform.     

 

Classification Summary Details & Percentages: Six (6) Groupings:

1) Lights Includes: FHWA Classes 1-3 (Motorcycles, Pick Up Trucks, Vans, Light Goods Vehicles)

2) Buses Includes: FHWA Class 4 (School Buses & Regional Transportation Metro Buses)

3) Single-Unit Trucks Includes: FHWA Classes 5-7 (2-4 Axle SU Medium Trucks)

4) Articulated Trucks Includes: FHWA Classes 8-12 (Heavy Trucks W/Single & Multi Unit Trailers)

5) Bicycles On Road Includes: All bicycles on the roadway

6) Bicycles On Crosswalk Includes: All bicycles using sidewalk

7) Pedestrians Includes: All pedestrians using crosswalk

Project: Lake Orion Twp.
Traffic Impact Study
Corridor: Baldwin Road
Weather: Sunny, Dry Temp.
70's
Video VCU ID#: SCU24L
SE & SCU61E NE

Traffic Data Collection, LLC
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: TMC_4
Baldwin Commons &
Baldwin_5-10-22
Site Code: TMC_4
Traffic Data Collection,
LLC
Start Date: 05/10/2022
Page No: 7
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TMC_4 Baldwin Commons & Baldwin_5-10-22 - TMCTMC_4 Baldwin Commons & Baldwin_5-10-22 - TMC
Tue May 10, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948430, Location: 42.708923, -83.307132, Site Code: TMC_4 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg Bladwin Road Baldwin Road Baldwin Commons Shopping Center
Direction Southbound Northbound Eastbound
Time R T U AppApp Ped* T L U AppApp Ped* R L U AppApp Ped* IntInt

2022-05-10 7:00AM 6 249 0 255255 0 65 2 20 8787 0 5 2 0 77 0 349349
7:15AM 0 329 0 329329 0 73 6 22 101101 0 9 0 0 99 0 439439
7:30AM 4 294 0 298298 0 96 7 14 117117 0 5 6 0 1111 0 426426
7:45AM 2 338 0 340340 0 107 14 16 137137 0 4 3 0 77 0 484484

Hourly Total 12 1210 0 12221222 0 341 29 72 442442 0 23 11 0 3434 0 16981698
8:00AM 2 275 0 277277 0 120 6 13 139139 0 5 5 0 1010 0 426426
8:15AM 2 248 0 250250 0 122 8 14 144144 0 1 6 0 77 0 401401
8:30AM 1 242 0 243243 0 106 7 6 119119 0 5 5 0 1010 0 372372
8:45AM 1 216 0 217217 0 132 15 18 165165 0 1 1 0 22 0 384384

Hourly Total 6 981 0 987987 0 480 36 51 567567 0 12 17 0 2929 0 15831583
4:00PM 2 179 0 181181 0 308 48 7 363363 0 53 19 0 7272 0 616616
4:15PM 3 160 0 163163 0 312 51 19 382382 0 51 12 0 6363 0 608608
4:30PM 5 187 0 192192 0 333 54 13 400400 0 45 30 0 7575 4 667667
4:45PM 5 170 0 175175 0 390 57 6 453453 0 48 18 0 6666 0 694694

Hourly Total 15 696 0 711711 0 1343 210 45 15981598 0 197 79 0 276276 4 25852585
5:00PM 3 207 0 210210 0 373 51 12 436436 0 64 24 0 8888 2 734734
5:15PM 4 196 0 200200 0 392 40 4 436436 0 46 23 0 6969 0 705705
5:30PM 3 203 0 206206 0 330 38 10 378378 0 45 26 0 7171 0 655655
5:45PM 4 203 0 207207 0 335 53 7 395395 0 41 22 0 6363 1 665665

Hourly Total 14 809 0 823823 0 1430 182 33 16451645 0 196 95 0 291291 3 27592759
6:00PM 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 00

Hourly Total 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 00

TotalTotal 47 3696 0 37433743 0 3594 457 201 42524252 0 428 202 0 630630 7 86258625
% Approach% Approach 1.3% 98.7% 0% -- - 84.5% 10.7% 4.7% -- - 67.9% 32.1% 0% -- - -

% Total% Total 0.5% 42.9% 0% 43.4%43.4% - 41.7% 5.3% 2.3% 49.3%49.3% - 5.0% 2.3% 0% 7.3%7.3% - -
LightsLights 47 3619 0 36663666 - 3531 451 197 41794179 - 421 201 0 622622 - 8467

% Lights% Lights 100% 97.9% 0% 97.9%97.9% - 98.2% 98.7% 98.0% 98.3%98.3% - 98.4% 99.5% 0% 98.7%98.7% - 98.2%
Single-Unit TrucksSingle-Unit Trucks 0 58 0 5858 - 45 4 1 5050 - 2 1 0 33 - 111

% Single-Unit Trucks% Single-Unit Trucks 0% 1.6% 0% 1.5%1.5% - 1.3% 0.9% 0.5% 1.2%1.2% - 0.5% 0.5% 0% 0.5%0.5% - 1.3%
Articulated TrucksArticulated Trucks 0 14 0 1414 - 13 2 3 1818 - 5 0 0 55 - 37

% Articulated Trucks% Articulated Trucks 0% 0.4% 0% 0.4%0.4% - 0.4% 0.4% 1.5% 0.4%0.4% - 1.2% 0% 0% 0.8%0.8% - 0.4%
BusesBuses 0 5 0 55 - 5 0 0 55 - 0 0 0 00 - 10

% Buses% Buses 0% 0.1% 0% 0.1%0.1% - 0.1% 0% 0% 0.1%0.1% - 0% 0% 0% 0%0% - 0.1%
Bicycles on RoadBicycles on Road 0 0 0 00 - 0 0 0 00 - 0 0 0 00 - 0

% Bicycles on Road% Bicycles on Road 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0%
Pedestrians - - - - 0 - - - - 0 - - - - 7

% Pedestrians - - - - - - - - - - - - - - 100% -
Bicycles on Crosswalk - - - - 0 - - - - 0 - - - - 0

% Bicycles on Crosswalk - - - - - - - - - - - - - - 0% -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn

1 of 6
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TMC_4 Baldwin Commons & Baldwin_5-10-22 - TMCTMC_4 Baldwin Commons & Baldwin_5-10-22 - TMC
Tue May 10, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948430, Location: 42.708923, -83.307132, Site Code: TMC_4 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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TMC_4 Baldwin Commons & Baldwin_5-10-22 - TMCTMC_4 Baldwin Commons & Baldwin_5-10-22 - TMC
Tue May 10, 2022
AM Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948430, Location: 42.708923, -83.307132, Site Code: TMC_4 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg Bladwin Road Baldwin Road Baldwin Commons Shopping Center
Direction Southbound Northbound Eastbound
Time R T U AppApp Ped* T L U AppApp Ped* R L U AppApp Ped* IntInt

2022-05-10 7:15AM 0 329 0 329329 0 73 6 22 101101 0 9 0 0 99 0 439439
7:30AM 4 294 0 298298 0 96 7 14 117117 0 5 6 0 1111 0 426426
7:45AM 2 338 0 340340 0 107 14 16 137137 0 4 3 0 77 0 484484
8:00AM 2 275 0 277277 0 120 6 13 139139 0 5 5 0 1010 0 426426

TotalTotal 8 1236 0 12441244 0 396 33 65 494494 0 23 14 0 3737 0 17751775
% Approach% Approach 0.6% 99.4% 0% -- - 80.2% 6.7% 13.2% -- - 62.2% 37.8% 0% -- - -

% Total% Total 0.5% 69.6% 0% 70.1%70.1% - 22.3% 1.9% 3.7% 27.8%27.8% - 1.3% 0.8% 0% 2.1%2.1% - -
PHFPHF 0.500 0.914 - 0.9150.915 - 0.825 0.589 0.739 0.8880.888 - 0.639 0.583 - 0.8410.841 - 0.917

LightsLights 8 1217 0 12251225 - 372 32 64 468468 - 18 13 0 3131 - 1724
% Lights% Lights 100% 98.5% 0% 98.5%98.5% - 93.9% 97.0% 98.5% 94.7%94.7% - 78.3% 92.9% 0% 83.8%83.8% - 97.1%

Single-Unit TrucksSingle-Unit Trucks 0 13 0 1313 - 19 1 0 2020 - 1 1 0 22 - 35
% Single-Unit Trucks% Single-Unit Trucks 0% 1.1% 0% 1.0%1.0% - 4.8% 3.0% 0% 4.0%4.0% - 4.3% 7.1% 0% 5.4%5.4% - 2.0%

Articulated TrucksArticulated Trucks 0 5 0 55 - 3 0 1 44 - 4 0 0 44 - 13
% Articulated Trucks% Articulated Trucks 0% 0.4% 0% 0.4%0.4% - 0.8% 0% 1.5% 0.8%0.8% - 17.4% 0% 0% 10.8%10.8% - 0.7%

BusesBuses 0 1 0 11 - 2 0 0 22 - 0 0 0 00 - 3
% Buses% Buses 0% 0.1% 0% 0.1%0.1% - 0.5% 0% 0% 0.4%0.4% - 0% 0% 0% 0%0% - 0.2%

Bicycles on RoadBicycles on Road 0 0 0 00 - 0 0 0 00 - 0 0 0 00 - 0
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0%

Pedestrians - - - - 0 - - - - 0 - - - - 0
% Pedestrians - - - - - - - - - - - - - - - -

Bicycles on Crosswalk - - - - 0 - - - - 0 - - - - 0
% Bicycles on Crosswalk - - - - - - - - - - - - - - - -

*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn

3 of 6
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TMC_4 Baldwin Commons & Baldwin_5-10-22 - TMCTMC_4 Baldwin Commons & Baldwin_5-10-22 - TMC
Tue May 10, 2022
AM Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948430, Location: 42.708923, -83.307132, Site Code: TMC_4 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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TMC_4 Baldwin Commons & Baldwin_5-10-22 - TMCTMC_4 Baldwin Commons & Baldwin_5-10-22 - TMC
Tue May 10, 2022
PM Peak (4:30 PM - 5:30 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948430, Location: 42.708923, -83.307132, Site Code: TMC_4 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US

Leg Bladwin Road Baldwin Road Baldwin Commons Shopping Center
Direction Southbound Northbound Eastbound
Time R T U AppApp Ped* T L U AppApp Ped* R L U AppApp Ped* IntInt

2022-05-10 4:30PM 5 187 0 192192 0 333 54 13 400400 0 45 30 0 7575 4 667667
4:45PM 5 170 0 175175 0 390 57 6 453453 0 48 18 0 6666 0 694694
5:00PM 3 207 0 210210 0 373 51 12 436436 0 64 24 0 8888 2 734734
5:15PM 4 196 0 200200 0 392 40 4 436436 0 46 23 0 6969 0 705705

TotalTotal 17 760 0 777777 0 1488 202 35 17251725 0 203 95 0 298298 6 28002800
% Approach% Approach 2.2% 97.8% 0% -- - 86.3% 11.7% 2.0% -- - 68.1% 31.9% 0% -- - -

% Total% Total 0.6% 27.1% 0% 27.8%27.8% - 53.1% 7.2% 1.3% 61.6%61.6% - 7.3% 3.4% 0% 10.6%10.6% - -
PHFPHF 0.850 0.918 - 0.9250.925 - 0.949 0.886 0.673 0.9520.952 - 0.793 0.792 - 0.8470.847 - 0.954

LightsLights 17 747 0 764764 - 1481 202 35 17181718 - 203 95 0 298298 - 2780
% Lights% Lights 100% 98.3% 0% 98.3%98.3% - 99.5% 100% 100% 99.6%99.6% - 100% 100% 0% 100%100% - 99.3%

Single-Unit TrucksSingle-Unit Trucks 0 10 0 1010 - 5 0 0 55 - 0 0 0 00 - 15
% Single-Unit Trucks% Single-Unit Trucks 0% 1.3% 0% 1.3%1.3% - 0.3% 0% 0% 0.3%0.3% - 0% 0% 0% 0%0% - 0.5%

Articulated TrucksArticulated Trucks 0 3 0 33 - 2 0 0 22 - 0 0 0 00 - 5
% Articulated Trucks% Articulated Trucks 0% 0.4% 0% 0.4%0.4% - 0.1% 0% 0% 0.1%0.1% - 0% 0% 0% 0%0% - 0.2%

BusesBuses 0 0 0 00 - 0 0 0 00 - 0 0 0 00 - 0
% Buses% Buses 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0%

Bicycles on RoadBicycles on Road 0 0 0 00 - 0 0 0 00 - 0 0 0 00 - 0
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0%

Pedestrians - - - - 0 - - - - 0 - - - - 6
% Pedestrians - - - - - - - - - - - - - - 100% -

Bicycles on Crosswalk - - - - 0 - - - - 0 - - - - 0
% Bicycles on Crosswalk - - - - - - - - - - - - - - 0% -

*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn

5 of 6
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TMC_4 Baldwin Commons & Baldwin_5-10-22 - TMCTMC_4 Baldwin Commons & Baldwin_5-10-22 - TMC
Tue May 10, 2022
PM Peak (4:30 PM - 5:30 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 948430, Location: 42.708923, -83.307132, Site Code: TMC_4 Traffic Data
Collection, LLC

Provided by: Traffic Data Collection, LLC
7504 Sawgrass Drive, www.tdccounts.com,

Washington, MI, 48094, US
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Page 1 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 144

Project: Baldwin at Judah2022 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Baldwin at Judah 2022 PHF Flow Profile (veh)

2022 Existing Traffic 7.5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

AM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model No

Bypass Calibration No

Global Results Yes
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Page 2 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 144

Project: Baldwin at Judah2022 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

Phi

1 Baldwin  0  0  24.00  2  27.00  2  164.00  66.00  30.00

2 Judah  90  0  12.00  1  14.00  1  164.00  66.00  30.00

3 Baldwin  180  0  24.00  2  27.00  2  300.00  66.00  30.00

4 Judah  270  0  12.00  1  14.00  1  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 Baldwin  164.00  20.00  1  24.00  2  24.00  2

2 Judah  164.00  33.00  2  14.00  1  14.00  1

3 Baldwin  164.00  20.00  1  24.00  2  24.00  2

4 Judah  164.00  33.00  2  14.00  1  14.00  1

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 Judah  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0

3 Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

4 Judah  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0
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Page 3 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 144

Project: Baldwin at Judah2022 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2022 AM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

Peak Hour 
Factor

1 Baldwin  1  1  1107  0  0  3.0  1.00  0.900

2 Judah  0  0  0  0  0  3.0  1.00  0.900

3 Baldwin  1  0  325  2  0  3.0  1.00  0.900

4 Judah  0  3  6  6  0  3.0  1.00  0.900
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Page 4 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 144

Project: Baldwin at Judah2022 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2022 AM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Baldwin None  1109  10  332  2327  0.4766

2 Judah None  0  0  6  0  0.0000

3 Baldwin None  328  2  1111  2341  0.1401

4 Judah None  15  327  3  1090  0.0138

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Baldwin None  2.78  2.78  2.70 A A

2 Judah None  0.00  0.00  0.00 A A

3 Baldwin None  1.72  1.72  0.47 A A

4 Judah None  3.22  3.22  0.04 A A
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Page 5 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 144

Project: Baldwin at Judah2022 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2022 AM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Baldwin None  1232  11  369  2326  0.5298

2 Judah None  0  0  6  0  0.0000

3 Baldwin None  364  2  1234  2341  0.1557

4 Judah None  17  363  3  1077  0.0155

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Baldwin None  2.89  2.89  2.70 A A

2 Judah None  0.00  0.00  0.00 A A

3 Baldwin None  1.70  1.70  0.47 A A

4 Judah None  3.16  3.16  0.04 A A
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Page 6 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 144

Project: Baldwin at Judah2022 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2022 AM Peak - Approach Flows (Veh / Hour)
Time Slice Baldwin Judah Baldwin Judah

 0.0 - 7.5  133.49  0.00  39.48  1.81

 7.5 - 15.0  133.49  0.00  39.48  1.81

 15.0 - 22.5  133.49  0.00  39.48  1.81

 22.5 - 30.0  154.03  0.00  45.56  2.08

 30.0 - 37.5  154.03  0.00  45.56  2.08

 37.5 - 45.0  133.49  0.00  39.48  1.81

 45.0 - 52.5  133.49  0.00  39.48  1.81

 52.5 - 60.0  133.49  0.00  39.48  1.81

Peak 15 min  154.03  0.00  45.56  2.08

Peak 60 min  138.63  0.00  41.00  1.88

Exit Flow Profile

2022 AM Peak - Exit Flows (Veh / Hour)
Time Slice Baldwin Judah Baldwin Judah

 0.0 - 7.5  39.95  0.72  133.65  0.36

 7.5 - 15.0  39.96  0.72  133.73  0.36

 15.0 - 22.5  39.96  0.72  133.73  0.36

 22.5 - 30.0  46.10  0.83  154.18  0.42

 30.0 - 37.5  46.11  0.83  154.30  0.42

 37.5 - 45.0  39.98  0.72  133.85  0.36

 45.0 - 52.5  39.96  0.72  133.73  0.36

 52.5 - 60.0  39.96  0.72  133.73  0.36

0-60  332  6  1111  3

%Trucks  3.00  3.00  3.00  3.00
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Page 7 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 144

Project: Baldwin at Judah2022 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Economics

Economic Input Data

2022 - Vehicle Delay Parameters

Peaks Peak / Day Days / Year
Delay Cost
($ / hour)

AM Peak  1  325  15.00

OFF Peak  14  325  15.00

PM Peak  1  325  15.00

2022 - Accident Severity Proportions and Costs
Accident Type Proportion (%) Cost ($)

Fatal Vehicle Accident 0.3 0

Incapacitating Vehicle Accident 17.7 0

Non-incapacitating Vehicle Accident 82 0

Damage Only Vehicle Accident 100 0

Pedestrian Injury Accident 100 0

Economics - Results Data

2022 Delay and Accident Costs
Delay Costs

Peak
Delays
Veh.hrs

Costs
($)

Accident Costs

Accident
Types

Annual
Accidents

Accident
Costs

Total Costs

Cost
Type

Costs
($/year)

AM  333.37  5001 Vehicles Injury  0.00  0 Vehicle Delay Cost  5001

OFF  0.00  0 Vehicles DO  0.00  0 Vehicle Injury Acc Cost  0

PM  0.00  0 Pedestrians  0.00  0 Vehicle DO Acc Cost  0

Pedestrian Accident Cost  0

Total Accident Cost  0

Total  333.37  5001 Totals  0.00  0 TOTAL COST  5001
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Page 8 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 144

Project: Baldwin at Judah2022 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2022 AM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  1452  1452

Capacity veh/hr  5758  5758

Average Delay sec/veh  2.54  2.54

L.O.S. (Signal) A – F A A

L.O.S. (Unsig) A – F A A

Total Delay veh.hrs  1.03  1.03
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HCM Signalized Intersection Capacity Analysis

9: NB Baldwin Road & Brown Road 01/02/2023

AM Existing Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (vph) 4 193 0 0 176 92 0 351 384 0 0 0

Future Volume (vph) 4 193 0 0 176 92 0 351 384 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1 6.1

Lane Util. Factor 0.95 0.95 1.00 0.91

Frt 1.00 1.00 0.85 0.92

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 3722 3725 1667 4934

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3536 3725 1667 4934

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 4 210 0 0 191 100 0 382 417 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 90 0 139 0 0 0 0

Lane Group Flow (vph) 0 214 0 0 191 10 0 660 0 0 0 0

Turn Type Perm NA NA Prot NA

Protected Phases 4 1 1 2

Permitted Phases 4

Actuated Green, G (s) 20.4 12.5 12.5 69.2

Effective Green, g (s) 20.4 12.5 12.5 69.2

Actuated g/C Ratio 0.17 0.10 0.10 0.58

Clearance Time (s) 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 601 388 173 2845

v/s Ratio Prot c0.05 0.01 c0.13

v/s Ratio Perm c0.06

v/c Ratio 0.36 0.49 0.06 0.23

Uniform Delay, d1 44.0 50.8 48.5 12.4

Progression Factor 0.01 1.00 1.00 1.00

Incremental Delay, d2 0.3 1.0 0.1 0.2

Delay (s) 0.6 51.7 48.6 12.6

Level of Service A D D B

Approach Delay (s) 0.6 50.7 12.6 0.0

Approach LOS A D B A

Intersection Summary

HCM 2000 Control Delay 19.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

7: NB Baldwin Road & S. Baldwin Commons 01/02/2023

AM Existing Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 13 0 101 342 0 0

Future Volume (vph) 13 0 101 342 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1

Lane Util. Factor 1.00 0.97 0.91

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 1863 3614 5353

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 1863 3614 5353

Peak-hour factor, PHF 0.92 0.92 0.95 0.95 0.92 0.92

Adj. Flow (vph) 14 0 106 360 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 14 0 106 360 0 0

Turn Type Prot custom NA

Protected Phases 4 2 5

Permitted Phases 5

Actuated Green, G (s) 20.4 11.4 80.6

Effective Green, g (s) 20.4 11.4 80.6

Actuated g/C Ratio 0.17 0.10 0.67

Clearance Time (s) 5.7 6.1

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 316 343 3595

v/s Ratio Prot c0.01 c0.07

v/s Ratio Perm c0.03

v/c Ratio 0.04 0.31 0.10

Uniform Delay, d1 41.6 50.6 6.9

Progression Factor 0.04 1.21 0.63

Incremental Delay, d2 0.1 0.5 0.0

Delay (s) 1.8 61.8 4.4

Level of Service A E A

Approach Delay (s) 1.8 17.4 0.0

Approach LOS A B A

Intersection Summary

HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.11

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 26.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

5: NB Baldwin Road & Jordan Road 01/02/2023

AM Existing Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (veh/h) 15 0 0 0 0 4 0 373 6 0 0 0

Future Volume (Veh/h) 15 0 0 0 0 4 0 373 6 0 0 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.65 0.92 0.93 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 0 0 0 0 6 0 401 7 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 633

pX, platoon unblocked 1.00 1.00 1.00 1.00 1.00 1.00

vC, conflicting volume 140 408 0 404 404 137 0 408

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 124 393 0 389 389 121 0 393

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 100 100 100 100 99 100 100

cM capacity (veh/h) 829 540 1084 542 542 904 1622 1158

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 NB 3

Volume Total 8 8 6 160 160 87

Volume Left 8 8 0 0 0 0

Volume Right 0 0 6 0 0 7

cSH 829 829 904 1700 1700 1700

Volume to Capacity 0.01 0.01 0.01 0.09 0.09 0.05

Queue Length 95th (ft) 1 1 1 0 0 0

Control Delay (s) 9.4 9.4 9.0 0.0 0.0 0.0

Lane LOS A A A

Approach Delay (s) 9.4 9.0 0.0

Approach LOS A A

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

8: SB Baldwin Road & Brown Road 01/02/2023

AM Existing Synchro 11 Report

AEW Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 176 0 0 0 197 1055

Future Volume (vph) 176 0 0 0 197 1055

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.1 5.7 6.1

Lane Util. Factor 0.97 0.97 0.95

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 3614 3614 3725

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 3614 3614 3725

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 191 0 0 0 214 1147

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 191 0 0 0 214 1147

Turn Type Prot Prot NA

Protected Phases 1 4 2 4

Permitted Phases

Actuated Green, G (s) 12.5 20.4 95.7

Effective Green, g (s) 12.5 20.4 95.7

Actuated g/C Ratio 0.10 0.17 0.80

Clearance Time (s) 6.1 5.7

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 376 614 2970

v/s Ratio Prot c0.05 0.06 c0.31

v/s Ratio Perm

v/c Ratio 0.51 0.35 0.39

Uniform Delay, d1 50.8 43.9 3.6

Progression Factor 0.03 1.11 0.18

Incremental Delay, d2 1.1 0.3 0.1

Delay (s) 2.5 49.2 0.7

Level of Service A D A

Approach Delay (s) 2.5 0.0 8.3

Approach LOS A A A

Intersection Summary

HCM 2000 Control Delay 7.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: SB Baldwin Road & S. Baldwin Commons 01/02/2023

AM Existing Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (vph) 0 13 24 50 51 0 0 0 0 0 1157 6

Future Volume (vph) 0 13 24 50 51 0 0 0 0 0 1157 6

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 5.7 6.1 6.1 6.1

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.98 1.00 1.00

Satd. Flow (prot) 1961 1667 3635 3725 1667

Flt Permitted 1.00 1.00 0.70 1.00 1.00

Satd. Flow (perm) 1961 1667 2619 3725 1667

Peak-hour factor, PHF 0.92 0.84 0.84 0.95 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 15 29 53 54 0 0 0 0 0 1258 7

RTOR Reduction (vph) 0 0 24 0 0 0 0 0 0 0 0 3

Lane Group Flow (vph) 0 15 5 0 107 0 0 0 0 0 1258 4

Turn Type NA Perm Perm NA NA Perm

Protected Phases 4 5 6

Permitted Phases 4 5 6

Actuated Green, G (s) 20.4 20.4 11.4 70.3 70.3

Effective Green, g (s) 20.4 20.4 11.4 70.3 70.3

Actuated g/C Ratio 0.17 0.17 0.10 0.59 0.59

Clearance Time (s) 5.7 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 333 283 248 2182 976

v/s Ratio Prot c0.01 c0.34

v/s Ratio Perm 0.00 c0.04 0.00

v/c Ratio 0.05 0.02 0.43 0.58 0.00

Uniform Delay, d1 41.7 41.5 51.2 15.5 10.3

Progression Factor 1.00 1.00 0.04 1.00 1.00

Incremental Delay, d2 0.1 0.0 1.2 0.4 0.0

Delay (s) 41.7 41.5 3.2 15.9 10.3

Level of Service D D A B B

Approach Delay (s) 41.6 3.2 0.0 15.9

Approach LOS D A A B

Intersection Summary

HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

3: SB Baldwin Road & NB to SB X-over 12/24/2022

AM Existing Synchro 11 Report

AEW Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 56 0 0 0 0 1116

Future Volume (Veh/h) 56 0 0 0 0 1116

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 61 0 0 0 0 1213

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206

pX, platoon unblocked

vC, conflicting volume 606 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 606 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 86 100 100

cM capacity (veh/h) 428 1084 1622

Direction, Lane # WB 1 WB 2 SB 1 SB 2

Volume Total 30 30 606 606

Volume Left 30 30 0 0

Volume Right 0 0 0 0

cSH 428 428 1700 1700

Volume to Capacity 0.07 0.07 0.36 0.36

Queue Length 95th (ft) 6 6 0 0

Control Delay (s) 14.0 14.0 0.0 0.0

Lane LOS B B

Approach Delay (s) 14.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

2: NB Baldwin Road & SB to NB X-over 12/24/2022

AM Existing Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 0 0 336 0 0

Future Volume (Veh/h) 0 0 0 336 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.90 0.92 0.92

Hourly flow rate (vph) 0 0 0 373 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 186 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 186 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 785 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2

Volume Total 0 0 186 186

Volume Left 0 0 0 0

Volume Right 0 0 0 0

cSH 1700 1700 1700 1700

Volume to Capacity 0.00 0.00 0.11 0.11

Queue Length 95th (ft) 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0

Lane LOS A A

Approach Delay (s) 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 32.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

4: Morgan Road & SB Baldwin Road 12/24/2022

AM Existing Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 96 0 0 1152 20

Future Volume (Veh/h) 0 96 0 0 1152 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 104 0 0 1252 22

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 774

pX, platoon unblocked

vC, conflicting volume 1263 637 1274

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1263 637 1274

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 75 100

cM capacity (veh/h) 162 420 541

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 104 835 439

Volume Left 0 0 0

Volume Right 104 0 22

cSH 420 1700 1700

Volume to Capacity 0.25 0.49 0.26

Queue Length 95th (ft) 24 0 0

Control Delay (s) 16.4 0.0 0.0

Lane LOS C

Approach Delay (s) 16.4 0.0

Approach LOS C

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 43.2% ICU Level of Service A

Analysis Period (min) 15
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Page 1 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 146

Project: Baldwin at Judah2022 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Baldwin at Judah 2022 PHF Flow Profile (veh)

2022 Existing Traffic 7.5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

PM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model No

Bypass Calibration No

Global Results Yes

699



Page 2 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 146

Project: Baldwin at Judah2022 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

Phi

1 Baldwin  0  0  24.00  2  27.00  2  164.00  66.00  30.00

2 Judah  90  0  12.00  1  14.00  1  164.00  66.00  30.00

3 Baldwin  180  0  24.00  2  27.00  2  300.00  66.00  30.00

4 Judah  270  0  12.00  1  14.00  1  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 Baldwin  164.00  20.00  1  24.00  2  24.00  2

2 Judah  164.00  33.00  2  14.00  1  14.00  1

3 Baldwin  164.00  20.00  1  24.00  2  24.00  2

4 Judah  164.00  33.00  2  14.00  1  14.00  1

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 Judah  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0

3 Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

4 Judah  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0
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Page 3 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 146

Project: Baldwin at Judah2022 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2022 PM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

Peak Hour 
Factor

1 Baldwin  11  6  590  0  0  3.0  1.00  0.900

2 Judah  0  0  0  0  0  3.0  1.00  0.900

3 Baldwin  0  0  1289  16  0  3.0  1.00  0.900

4 Judah  0  7  0  14  0  3.0  1.00  0.900
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Page 4 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 146

Project: Baldwin at Judah2022 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2022 PM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Baldwin None  607  7  1314  2330  0.2605

2 Judah None  0  0  0  0  0.0000

3 Baldwin None  1305  17  597  2326  0.5611

4 Judah None  21  1300  22  725  0.0290

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Baldwin None  2.05  2.05  1.05 A A

2 Judah None  0.00  0.00  0.00 A A

3 Baldwin None  3.32  3.32  3.89 A A

4 Judah None  4.91  4.91  0.09 A A
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Page 5 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 146

Project: Baldwin at Judah2022 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2022 PM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Baldwin None  674  8  1459  2329  0.2896

2 Judah None  0  0  0  0  0.0000

3 Baldwin None  1450  19  663  2324  0.6239

4 Judah None  23  1444  24  671  0.0348

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Baldwin None  2.05  2.05  1.05 A A

2 Judah None  0.00  0.00  0.00 A A

3 Baldwin None  3.54  3.54  3.89 A A

4 Judah None  5.05  5.05  0.09 A A
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Page 6 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 146

Project: Baldwin at Judah2022 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2022 PM Peak - Approach Flows (Veh / Hour)
Time Slice Baldwin Judah Baldwin Judah

 0.0 - 7.5  73.06  0.00  157.08  2.53

 7.5 - 15.0  73.06  0.00  157.08  2.53

 15.0 - 22.5  73.06  0.00  157.08  2.53

 22.5 - 30.0  84.31  0.00  181.25  2.92

 30.0 - 37.5  84.31  0.00  181.25  2.92

 37.5 - 45.0  73.06  0.00  157.08  2.53

 45.0 - 52.5  73.06  0.00  157.08  2.53

 52.5 - 60.0  73.06  0.00  157.08  2.53

Peak 15 min  84.31  0.00  181.25  2.92

Peak 60 min  75.87  0.00  163.12  2.63

Exit Flow Profile

2022 PM Peak - Exit Flows (Veh / Hour)
Time Slice Baldwin Judah Baldwin Judah

 0.0 - 7.5  158.03  0.00  71.83  2.65

 7.5 - 15.0  158.16  0.00  71.86  2.65

 15.0 - 22.5  158.17  0.00  71.86  2.65

 22.5 - 30.0  182.29  0.00  82.88  3.05

 30.0 - 37.5  182.49  0.00  82.92  3.06

 37.5 - 45.0  158.37  0.00  71.90  2.65

 45.0 - 52.5  158.17  0.00  71.86  2.65

 52.5 - 60.0  158.17  0.00  71.86  2.65

0-60  1314  0  597  22

%Trucks  3.00  0.00  3.00  3.00
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Page 7 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 146

Project: Baldwin at Judah2022 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Economics

Economic Input Data

2022 - Vehicle Delay Parameters

Peaks Peak / Day Days / Year
Delay Cost
($ / hour)

AM Peak  1  325  15.00

OFF Peak  14  325  15.00

PM Peak  1  325  15.00

2022 - Accident Severity Proportions and Costs
Accident Type Proportion (%) Cost ($)

Fatal Vehicle Accident 0.3 0

Incapacitating Vehicle Accident 17.7 0

Non-incapacitating Vehicle Accident 82 0

Damage Only Vehicle Accident 100 0

Pedestrian Injury Accident 100 0

Economics - Results Data

2022 Delay and Accident Costs
Delay Costs

Peak
Delays
Veh.hrs

Costs
($)

Accident Costs

Accident
Types

Annual
Accidents

Accident
Costs

Total Costs

Cost
Type

Costs
($/year)

AM  333.37  5001 Vehicles Injury  0.00  0 Vehicle Delay Cost  12683

OFF  0.00  0 Vehicles DO  0.00  0 Vehicle Injury Acc Cost  0

PM  512.14  7682 Pedestrians  0.00  0 Vehicle DO Acc Cost  0

Pedestrian Accident Cost  0

Total Accident Cost  0

Total  845.51  12683 Totals  0.00  0 TOTAL COST  12683
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Page 8 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2022 Existing Traffic

Run number 146

Project: Baldwin at Judah2022 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2022 PM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  1933  1933

Capacity veh/hr  5381  5381

Average Delay sec/veh  2.93  2.93

L.O.S. (Signal) A – F A A

L.O.S. (Unsig) A – F A A

Total Delay veh.hrs  1.58  1.58
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HCM Signalized Intersection Capacity Analysis

9: NB Baldwin Road & Brown Road 01/02/2023

PM Existing Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (vph) 20 224 0 0 618 423 0 1220 493 0 0 0

Future Volume (vph) 20 224 0 0 618 423 0 1220 493 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1 6.1

Lane Util. Factor 0.95 0.95 1.00 0.91

Frt 1.00 1.00 0.85 0.96

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 3710 3762 1667 5122

Flt Permitted 0.86 1.00 1.00 1.00

Satd. Flow (perm) 3205 3762 1667 5122

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 243 0 0 672 460 0 1326 536 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 334 0 61 0 0 0 0

Lane Group Flow (vph) 0 265 0 0 672 126 0 1801 0 0 0 0

Heavy Vehicles (%) 2% 2% 2% 2% 1% 2% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA NA Prot NA

Protected Phases 4 1 1 2

Permitted Phases 4

Actuated Green, G (s) 29.0 21.2 21.2 51.9

Effective Green, g (s) 29.0 21.2 21.2 51.9

Actuated g/C Ratio 0.24 0.18 0.18 0.43

Clearance Time (s) 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 774 664 294 2215

v/s Ratio Prot c0.18 0.08 c0.35

v/s Ratio Perm c0.08

v/c Ratio 0.34 1.01 0.43 0.81

Uniform Delay, d1 37.6 49.4 44.0 29.8

Progression Factor 0.02 1.00 1.00 1.00

Incremental Delay, d2 0.3 38.0 1.0 3.4

Delay (s) 1.2 87.4 45.0 33.2

Level of Service A F D C

Approach Delay (s) 1.2 70.1 33.2 0.0

Approach LOS A E C A

Intersection Summary

HCM 2000 Control Delay 43.4 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

5: Jordan Road & Baldwin Road 01/02/2023

PM Existing Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (veh/h) 16 0 0 0 0 7 0 1223 4 0 0 0

Future Volume (Veh/h) 16 0 0 0 0 7 0 1223 4 0 0 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.65 0.92 0.93 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 0 0 0 11 0 1315 4 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 655

pX, platoon unblocked 0.89 0.89 0.89 0.89 0.89 0.89

vC, conflicting volume 449 1319 0 1317 1317 440 0 1319

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 916 0 914 914 0 0 916

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 100 100 100 100 99 100 100

cM capacity (veh/h) 897 240 1084 202 241 962 1622 657

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 NB 3

Volume Total 8 8 11 526 526 267

Volume Left 8 8 0 0 0 0

Volume Right 0 0 11 0 0 4

cSH 897 897 962 1700 1700 1700

Volume to Capacity 0.01 0.01 0.01 0.31 0.31 0.16

Queue Length 95th (ft) 1 1 1 0 0 0

Control Delay (s) 9.0 9.0 8.8 0.0 0.0 0.0

Lane LOS A A A

Approach Delay (s) 9.0 8.8 0.0

Approach LOS A A

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

7: NB Baldwin Road & S. Baldwin Commons 01/02/2023

PM Existing Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 103 0 336 1316 0 0

Future Volume (vph) 103 0 336 1316 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1

Lane Util. Factor 1.00 0.97 0.91

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 1863 3650 5406

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 1863 3650 5406

Peak-hour factor, PHF 0.92 0.92 0.95 0.95 0.92 0.92

Adj. Flow (vph) 112 0 354 1385 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 112 0 354 1385 0 0

Heavy Vehicles (%) 2% 2% 1% 1% 2% 2%

Turn Type Prot custom NA

Protected Phases 4 2 5

Permitted Phases 5

Actuated Green, G (s) 29.0 25.2 77.1

Effective Green, g (s) 29.0 25.2 77.1

Actuated g/C Ratio 0.24 0.21 0.64

Clearance Time (s) 5.7 6.1

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 450 766 3473

v/s Ratio Prot c0.06 c0.26

v/s Ratio Perm c0.10

v/c Ratio 0.25 0.46 0.40

Uniform Delay, d1 36.7 41.5 10.3

Progression Factor 0.04 1.44 0.36

Incremental Delay, d2 0.3 0.3 0.0

Delay (s) 1.7 59.8 3.8

Level of Service A E A

Approach Delay (s) 1.7 15.2 0.0

Approach LOS A B A

Intersection Summary

HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

8: SB Baldwin Road & Brown Road 01/02/2023

PM Existing Synchro 11 Report

AEW Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 618 0 0 0 244 700

Future Volume (vph) 618 0 0 0 244 700

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.1 5.7 6.1

Lane Util. Factor 0.97 0.97 0.95

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 3614 3614 3725

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 3614 3614 3725

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 672 0 0 0 265 761

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 672 0 0 0 265 761

Turn Type Prot Prot NA

Protected Phases 1 4 2 4

Permitted Phases

Actuated Green, G (s) 21.2 29.0 87.0

Effective Green, g (s) 21.2 29.0 87.0

Actuated g/C Ratio 0.18 0.24 0.72

Clearance Time (s) 6.1 5.7

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 638 873 2700

v/s Ratio Prot c0.19 0.07 c0.20

v/s Ratio Perm

v/c Ratio 1.05 0.30 0.28

Uniform Delay, d1 49.4 37.2 5.7

Progression Factor 0.12 1.03 0.36

Incremental Delay, d2 28.2 0.2 0.1

Delay (s) 33.9 38.3 2.1

Level of Service C D A

Approach Delay (s) 33.9 0.0 11.5

Approach LOS C A B

Intersection Summary

HCM 2000 Control Delay 20.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 45.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

4: Morgan Road & Baldwin Road 12/25/2022

PM Existing Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 54 0 0 576 117

Future Volume (Veh/h) 0 54 0 0 576 117

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 59 0 0 626 127

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 793

pX, platoon unblocked

vC, conflicting volume 690 376 753

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 690 376 753

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 91 100

cM capacity (veh/h) 379 621 853

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 59 417 336

Volume Left 0 0 0

Volume Right 59 0 127

cSH 621 1700 1700

Volume to Capacity 0.09 0.25 0.20

Queue Length 95th (ft) 8 0 0

Control Delay (s) 11.4 0.0 0.0

Lane LOS B

Approach Delay (s) 11.4 0.0

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 28.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

3: Baldwin Road & NB to SB X-over 12/25/2022

PM Existing Synchro 11 Report

AEW Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 97 0 0 0 0 596

Future Volume (Veh/h) 97 0 0 0 0 596

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 105 0 0 0 0 648

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1225

pX, platoon unblocked

vC, conflicting volume 324 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 324 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 84 100 100

cM capacity (veh/h) 645 1084 1622

Direction, Lane # WB 1 WB 2 SB 1 SB 2

Volume Total 52 52 324 324

Volume Left 52 52 0 0

Volume Right 0 0 0 0

cSH 645 645 1700 1700

Volume to Capacity 0.08 0.08 0.19 0.19

Queue Length 95th (ft) 7 7 0 0

Control Delay (s) 11.1 11.1 0.0 0.0

Lane LOS B B

Approach Delay (s) 11.1 0.0

Approach LOS B

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 56.7% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

2: Baldwin Road & SB to NB X-over 12/25/2022

PM Existing Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 1 0 0 1309 0 0

Future Volume (Veh/h) 1 0 0 1309 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.90 0.92 0.92

Hourly flow rate (vph) 1 0 0 1454 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 727 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 727 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 359 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2

Volume Total 0 0 727 727

Volume Left 0 0 0 0

Volume Right 0 0 0 0

cSH 359 359 1700 1700

Volume to Capacity 0.00 0.00 0.43 0.43

Queue Length 95th (ft) 0 0 0 0

Control Delay (s) 15.0 15.0 0.0 0.0

Lane LOS C C

Approach Delay (s) 15.0 0.0

Approach LOS C

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 44.4% ICU Level of Service A

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

6: S. Baldwin Commons & SB Baldwin Road 01/02/2023

PM Existing Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (vph) 0 103 273 47 289 0 0 0 0 0 672 14

Future Volume (vph) 0 103 273 47 289 0 0 0 0 0 672 14

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 5.7 6.1 6.1 6.1

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 1.00 1.00

Satd. Flow (prot) 1923 1683 3736 3725 1667

Flt Permitted 1.00 1.00 0.53 1.00 1.00

Satd. Flow (perm) 1923 1683 1980 3725 1667

Peak-hour factor, PHF 0.92 0.84 0.84 0.95 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 123 325 49 304 0 0 0 0 0 730 15

RTOR Reduction (vph) 0 0 213 0 0 0 0 0 0 0 0 9

Lane Group Flow (vph) 0 123 112 0 353 0 0 0 0 0 730 6

Heavy Vehicles (%) 2% 4% 1% 1% 1% 2% 2% 2% 2% 2% 2% 2%

Turn Type NA Perm Perm NA NA Perm

Protected Phases 4 5 6

Permitted Phases 4 5 6

Actuated Green, G (s) 29.0 29.0 25.2 47.9 47.9

Effective Green, g (s) 29.0 29.0 25.2 47.9 47.9

Actuated g/C Ratio 0.24 0.24 0.21 0.40 0.40

Clearance Time (s) 5.7 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 464 406 415 1486 665

v/s Ratio Prot 0.06 c0.20

v/s Ratio Perm c0.07 c0.18 0.00

v/c Ratio 0.27 0.28 0.85 0.49 0.01

Uniform Delay, d1 36.9 37.0 45.6 26.9 21.7

Progression Factor 1.00 1.00 0.20 1.00 1.00

Incremental Delay, d2 0.3 0.4 14.0 0.3 0.0

Delay (s) 37.2 37.3 22.9 27.2 21.7

Level of Service D D C C C

Approach Delay (s) 37.3 22.9 0.0 27.1

Approach LOS D C A C

Intersection Summary

HCM 2000 Control Delay 29.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group

714



715

administrator
Text Box
APPENDIX C: BACKGROUND CONDITION REPORTSLOS & QUEUE



Page 1 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 124

Project: Baldwin at Judah 20302032 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Baldwin at Judah 2030 2032 PHF Flow Profile (veh)

2030 Background Traffic 7.5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

AM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model No

Bypass Calibration No

Global Results Yes
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Page 2 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 124

Project: Baldwin at Judah 20302032 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

Phi

1 SB Baldwin  0  0  24.00  2  27.00  2  164.00  66.00  30.00

2 EB  90  0  12.00  1  14.00  1  164.00  66.00  30.00

3 NB Baldwin  180  0  24.00  2  27.00  2  300.00  66.00  30.00

4 WB  270  0  12.00  1  14.00  1  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 SB Baldwin  164.00  20.00  1  24.00  2  24.00  2

2 EB  164.00  33.00  2  14.00  1  14.00  1

3 NB Baldwin  164.00  20.00  1  24.00  2  24.00  2

4 WB  164.00  33.00  2  14.00  1  14.00  1

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 SB Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 EB  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0

3 NB Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

4 WB  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0
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Page 3 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 124

Project: Baldwin at Judah 20302032 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2032 AM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

Peak Hour 
Factor

1 SB Baldwin  1  1  1178  0  0  3.0  1.00  0.900

2 EB  0  0  0  0  0  3.0  1.00  0.900

3 NB Baldwin  0  0  366  2  0  3.0  1.00  0.900

4 WB  0  3  6  6  0  3.0  1.00  0.900
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Page 4 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 124

Project: Baldwin at Judah 20302032 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2032 AM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 SB Baldwin None  1180  9  373  2328  0.5069

2 EB None  0  0  6  0  0.0000

3 NB Baldwin None  368  2  1181  2341  0.1572

4 WB None  15  367  3  1075  0.0139

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 SB Baldwin None  2.94  2.94  3.06 A A

2 EB None  0.00  0.00  0.00 A A

3 NB Baldwin None  1.75  1.75  0.54 A A

4 WB None  3.26  3.26  0.04 A A
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Page 5 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 124

Project: Baldwin at Judah 20302032 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2032 AM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 SB Baldwin None  1311  10  414  2327  0.5635

2 EB None  0  0  6  0  0.0000

3 NB Baldwin None  409  2  1312  2341  0.1747

4 WB None  17  408  3  1060  0.0157

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 SB Baldwin None  3.08  3.08  3.06 A A

2 EB None  0.00  0.00  0.00 A A

3 NB Baldwin None  1.73  1.73  0.54 A A

4 WB None  3.20  3.20  0.04 A A
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Page 6 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 124

Project: Baldwin at Judah 20302032 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2032 AM Peak - Approach Flows (Veh / Hour)
Time Slice SB Baldwin EB NB Baldwin WB

 0.0 - 7.5  142.04  0.00  44.30  1.81

 7.5 - 15.0  142.04  0.00  44.30  1.81

 15.0 - 22.5  142.04  0.00  44.30  1.81

 22.5 - 30.0  163.89  0.00  51.11  2.08

 30.0 - 37.5  163.89  0.00  51.11  2.08

 37.5 - 45.0  142.04  0.00  44.30  1.81

 45.0 - 52.5  142.04  0.00  44.30  1.81

 52.5 - 60.0  142.04  0.00  44.30  1.81

Peak 15 min  163.89  0.00  51.11  2.08

Peak 60 min  147.50  0.00  46.00  1.88

Exit Flow Profile

2032 AM Peak - Exit Flows (Veh / Hour)
Time Slice SB Baldwin EB NB Baldwin WB

 0.0 - 7.5  44.88  0.72  142.06  0.36

 7.5 - 15.0  44.90  0.72  142.15  0.36

 15.0 - 22.5  44.90  0.72  142.16  0.36

 22.5 - 30.0  51.79  0.83  163.88  0.42

 30.0 - 37.5  51.81  0.83  164.02  0.42

 37.5 - 45.0  44.91  0.72  142.30  0.36

 45.0 - 52.5  44.90  0.72  142.16  0.36

 52.5 - 60.0  44.90  0.72  142.16  0.36

0-60  373  6  1181  3

%Trucks  3.00  3.00  3.00  3.00
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Page 7 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 124

Project: Baldwin at Judah 20302032 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Economics

Economic Input Data

2032 - Vehicle Delay Parameters

Peaks Peak / Day Days / Year
Delay Cost
($ / hour)

AM Peak  1  325  15.00

OFF Peak  14  325  15.00

PM Peak  1  325  15.00

2032 - Accident Severity Proportions and Costs
Accident Type Proportion (%) Cost ($)

Fatal Vehicle Accident 0.3 0

Incapacitating Vehicle Accident 17.7 0

Non-incapacitating Vehicle Accident 82 0

Damage Only Vehicle Accident 100 0

Pedestrian Injury Accident 100 0

Economics - Results Data

2032 Delay and Accident Costs
Delay Costs

Peak
Delays
Veh.hrs

Costs
($)

Accident Costs

Accident
Types

Annual
Accidents

Accident
Costs

Total Costs

Cost
Type

Costs
($/year)

AM  375.48  5632 Vehicles Injury  0.00  0 Vehicle Delay Cost  5632

OFF  0.00  0 Vehicles DO  0.00  0 Vehicle Injury Acc Cost  0

PM  0.00  0 Pedestrians  0.00  0 Vehicle DO Acc Cost  0

Pedestrian Accident Cost  0

Total Accident Cost  0

Total  375.48  5632 Totals  0.00  0 TOTAL COST  5632
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Page 8 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 124

Project: Baldwin at Judah 20302032 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2032 AM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  1563  1563

Capacity veh/hr  5744  5744

Average Delay sec/veh  2.66  2.66

L.O.S. (Signal) A – F A A

L.O.S. (Unsig) A – F A A

Total Delay veh.hrs  1.16  1.16
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HCM Signalized Intersection Capacity Analysis

9: NB Baldwin Road & Brown Road 01/02/2023

2030 AM Background Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (vph) 4 285 0 0 241 122 0 365 424 0 0 0

Future Volume (vph) 4 285 0 0 241 122 0 365 424 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1 6.1

Lane Util. Factor 0.95 0.95 1.00 0.91

Frt 1.00 1.00 0.85 0.92

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 3723 3725 1667 4922

Flt Permitted 1.00 1.00 1.00 1.00

Satd. Flow (perm) 3723 3725 1667 4922

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 4 310 0 0 262 133 0 397 461 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 116 0 159 0 0 0 0

Lane Group Flow (vph) 0 314 0 0 262 17 0 699 0 0 0 0

Turn Type Split NA NA Prot NA

Protected Phases 4 4 1 1 2

Permitted Phases

Actuated Green, G (s) 21.3 15.3 15.3 65.5

Effective Green, g (s) 21.3 15.3 15.3 65.5

Actuated g/C Ratio 0.18 0.13 0.13 0.55

Clearance Time (s) 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 660 474 212 2686

v/s Ratio Prot c0.08 c0.07 0.01 c0.14

v/s Ratio Perm

v/c Ratio 0.48 0.55 0.08 0.26

Uniform Delay, d1 44.3 49.1 46.1 14.4

Progression Factor 0.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 1.4 0.2 0.2

Delay (s) 0.6 50.5 46.3 14.7

Level of Service A D D B

Approach Delay (s) 0.6 49.1 14.7 0.0

Approach LOS A D B A

Intersection Summary

HCM 2000 Control Delay 20.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

7: NB Baldwin Road & S. Baldwin Commons 12/28/2022

2030 AM Background Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 13 0 104 383 0 0

Future Volume (vph) 13 0 104 383 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1

Lane Util. Factor 1.00 0.97 0.91

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 1863 3614 5353

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 1863 3614 5353

Peak-hour factor, PHF 0.92 0.92 0.95 0.95 0.92 0.92

Adj. Flow (vph) 14 0 109 403 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 14 0 109 403 0 0

Turn Type Prot custom NA

Protected Phases 4 2 5

Permitted Phases 5

Actuated Green, G (s) 15.3 11.7 41.4

Effective Green, g (s) 15.3 11.7 41.4

Actuated g/C Ratio 0.13 0.10 0.34

Clearance Time (s) 5.7 6.1

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 237 352 1846

v/s Ratio Prot c0.01 c0.08

v/s Ratio Perm c0.03

v/c Ratio 0.06 0.31 0.22

Uniform Delay, d1 46.0 50.4 27.8

Progression Factor 0.04 1.15 0.64

Incremental Delay, d2 0.1 0.5 0.1

Delay (s) 1.9 58.4 17.8

Level of Service A E B

Approach Delay (s) 1.9 26.4 0.0

Approach LOS A C A

Intersection Summary

HCM 2000 Control Delay 25.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.11

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 26.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

5: NB Baldwin Road & Jordan Road 01/02/2023

2030 AM Background Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (veh/h) 17 0 0 0 0 4 0 414 6 0 0 0

Future Volume (Veh/h) 17 0 0 0 0 4 0 414 6 0 0 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.65 0.92 0.93 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 0 0 0 6 0 445 7 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 633

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 154 452 0 448 448 152 0 452

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 100 401 0 398 398 97 0 401

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 100 100 100 100 99 100 100

cM capacity (veh/h) 854 529 1084 530 532 928 1622 1140

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 NB 3

Volume Total 9 9 6 178 178 96

Volume Left 9 9 0 0 0 0

Volume Right 0 0 6 0 0 7

cSH 854 854 928 1700 1700 1700

Volume to Capacity 0.01 0.01 0.01 0.10 0.10 0.06

Queue Length 95th (ft) 1 1 0 0 0 0

Control Delay (s) 9.3 9.3 8.9 0.0 0.0 0.0

Lane LOS A A A

Approach Delay (s) 9.3 8.9 0.0

Approach LOS A A

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

8: SB Baldwin Road & Brown Road 01/02/2023

2030 AM Background Synchro 11 Report

AEW Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 241 0 0 0 289 1141

Future Volume (vph) 241 0 0 0 289 1141

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.1 5.7 6.1

Lane Util. Factor 0.97 0.97 0.95

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 3614 3614 3725

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 3614 3614 3725

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 262 0 0 0 314 1240

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 262 0 0 0 314 1240

Turn Type Prot Prot NA

Protected Phases 1 4 2 4

Permitted Phases

Actuated Green, G (s) 15.3 21.3 92.9

Effective Green, g (s) 15.3 21.3 92.9

Actuated g/C Ratio 0.13 0.18 0.77

Clearance Time (s) 6.1 5.7

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 460 641 2883

v/s Ratio Prot c0.07 c0.09 c0.33

v/s Ratio Perm

v/c Ratio 0.57 0.49 0.43

Uniform Delay, d1 49.3 44.5 4.6

Progression Factor 0.03 1.08 0.19

Incremental Delay, d2 1.6 0.5 0.1

Delay (s) 3.0 48.7 1.0

Level of Service A D A

Approach Delay (s) 3.0 0.0 10.6

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

4: Morgan Road & SB Baldwin Road 12/28/2022

2030 AM Background Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 96 0 0 1322 22

Future Volume (Veh/h) 0 96 0 0 1322 22

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 104 0 0 1437 24

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 774

pX, platoon unblocked

vC, conflicting volume 1449 730 1461

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1449 730 1461

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 71 100

cM capacity (veh/h) 122 364 458

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 104 958 503

Volume Left 0 0 0

Volume Right 104 0 24

cSH 364 1700 1700

Volume to Capacity 0.29 0.56 0.30

Queue Length 95th (ft) 29 0 0

Control Delay (s) 18.8 0.0 0.0

Lane LOS C

Approach Delay (s) 18.8 0.0

Approach LOS C

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

2: NB Baldwin Road & SB to NB X-over 12/28/2022

2030 AM Background Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 0 0 377 0 0

Future Volume (Veh/h) 0 0 0 377 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.90 0.92 0.92

Hourly flow rate (vph) 0 0 0 419 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 210 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 210 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 760 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2

Volume Total 0 0 210 210

Volume Left 0 0 0 0

Volume Right 0 0 0 0

cSH 1700 1700 1700 1700

Volume to Capacity 0.00 0.00 0.12 0.12

Queue Length 95th (ft) 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0

Lane LOS A A

Approach Delay (s) 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 34.5% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

3: SB Baldwin Road & NB to SB X-over 12/28/2022

2030 AM Background Synchro 11 Report

AEW Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 58 0 0 0 0 1187

Future Volume (Veh/h) 58 0 0 0 0 1187

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 63 0 0 0 0 1290

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206

pX, platoon unblocked

vC, conflicting volume 645 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 645 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 84 100 100

cM capacity (veh/h) 405 1084 1622

Direction, Lane # WB 1 WB 2 SB 1 SB 2

Volume Total 32 32 645 645

Volume Left 32 32 0 0

Volume Right 0 0 0 0

cSH 405 405 1700 1700

Volume to Capacity 0.08 0.08 0.38 0.38

Queue Length 95th (ft) 6 6 0 0

Control Delay (s) 14.6 14.6 0.0 0.0

Lane LOS B B

Approach Delay (s) 14.6 0.0

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

6: SB Baldwin Road & S. Baldwin Commons 01/02/2023

2030 AM Background Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (vph) 0 13 25 51 53 0 0 0 0 0 1333 8

Future Volume (vph) 0 13 25 51 53 0 0 0 0 0 1333 8

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 5.7 6.1 6.1 6.1

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.98 1.00 1.00

Satd. Flow (prot) 1961 1667 3636 3725 1667

Flt Permitted 1.00 1.00 0.70 1.00 1.00

Satd. Flow (perm) 1961 1667 2601 3725 1667

Peak-hour factor, PHF 0.92 0.84 0.84 0.95 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 15 30 54 56 0 0 0 0 0 1449 9

RTOR Reduction (vph) 0 0 25 0 0 0 0 0 0 0 0 4

Lane Group Flow (vph) 0 15 5 0 110 0 0 0 0 0 1449 5

Turn Type NA Perm Perm NA NA Perm

Protected Phases 4 5 6

Permitted Phases 4 5 6

Actuated Green, G (s) 21.3 21.3 11.7 69.1 69.1

Effective Green, g (s) 21.3 21.3 11.7 69.1 69.1

Actuated g/C Ratio 0.18 0.18 0.10 0.58 0.58

Clearance Time (s) 5.7 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 348 295 253 2144 959

v/s Ratio Prot c0.01 c0.39

v/s Ratio Perm 0.00 c0.04 0.00

v/c Ratio 0.04 0.02 0.43 0.68 0.01

Uniform Delay, d1 40.9 40.7 51.0 17.7 10.8

Progression Factor 1.00 1.00 0.04 1.00 1.00

Incremental Delay, d2 0.1 0.0 1.2 0.9 0.0

Delay (s) 41.0 40.7 3.4 18.5 10.8

Level of Service D D A B B

Approach Delay (s) 40.8 3.4 0.0 18.5

Approach LOS D A A B

Intersection Summary

HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Page 1 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 128

Project: Baldwin at Judah 20302032 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Baldwin at Judah 2030 2032 PHF Flow Profile (veh)

2030 Background Traffic 7.5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

PM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model No

Bypass Calibration No

Global Results Yes
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Page 2 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 128

Project: Baldwin at Judah 20302032 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

Phi

1 SB Baldwin  0  0  24.00  2  27.00  2  164.00  66.00  30.00

2 EB  90  0  12.00  1  14.00  1  164.00  66.00  30.00

3 NB Baldwin  180  0  24.00  2  27.00  2  300.00  66.00  30.00

4 WB  270  0  12.00  1  14.00  1  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 SB Baldwin  164.00  20.00  1  24.00  2  24.00  2

2 EB  164.00  33.00  2  14.00  1  14.00  1

3 NB Baldwin  164.00  20.00  1  24.00  2  24.00  2

4 WB  164.00  33.00  2  14.00  1  14.00  1

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 SB Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 EB  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0

3 NB Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

4 WB  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0
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Page 3 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 128

Project: Baldwin at Judah 20302032 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2032 PM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

Peak Hour 
Factor

1 SB Baldwin  11  6  694  0  0  3.0  1.00  0.900

2 EB  0  0  0  0  0  3.0  1.00  0.900

3 NB Baldwin  0  0  1523  18  0  3.0  1.00  0.900

4 WB  0  9  0  15  0  3.0  1.00  0.900
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Page 4 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 128

Project: Baldwin at Judah 20302032 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2032 PM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 SB Baldwin None  711  9  1549  2328  0.3054

2 EB None  0  0  0  0  0.0000

3 NB Baldwin None  1541  17  703  2326  0.6625

4 WB None  24  1534  24  637  0.0377

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 SB Baldwin None  2.17  2.17  1.31 A A

2 EB None  0.00  0.00  0.00 A A

3 NB Baldwin None  4.25  4.25  6.14 A A

4 WB None  5.65  5.65  0.12 A A
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Page 5 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 128

Project: Baldwin at Judah 20302032 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2032 PM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 SB Baldwin None  790  10  1719  2327  0.3395

2 EB None  0  0  0  0  0.0000

3 NB Baldwin None  1712  19  781  2324  0.7367

4 WB None  27  1703  27  573  0.0465

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 SB Baldwin None  2.18  2.18  1.31 A A

2 EB None  0.00  0.00  0.00 A A

3 NB Baldwin None  4.74  4.74  6.14 A A

4 WB None  5.92  5.92  0.12 A A
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Page 6 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 128

Project: Baldwin at Judah 20302032 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2032 PM Peak - Approach Flows (Veh / Hour)
Time Slice SB Baldwin EB NB Baldwin WB

 0.0 - 7.5  85.58  0.00  185.49  2.89

 7.5 - 15.0  85.58  0.00  185.49  2.89

 15.0 - 22.5  85.58  0.00  185.49  2.89

 22.5 - 30.0  98.75  0.00  214.03  3.33

 30.0 - 37.5  98.75  0.00  214.03  3.33

 37.5 - 45.0  85.58  0.00  185.49  2.89

 45.0 - 52.5  85.58  0.00  185.49  2.89

 52.5 - 60.0  85.58  0.00  185.49  2.89

Peak 15 min  98.75  0.00  214.03  3.33

Peak 60 min  88.88  0.00  192.62  3.00

Exit Flow Profile

2032 PM Peak - Exit Flows (Veh / Hour)
Time Slice SB Baldwin EB NB Baldwin WB

 0.0 - 7.5  186.23  0.00  84.58  2.89

 7.5 - 15.0  186.45  0.00  84.62  2.89

 15.0 - 22.5  186.45  0.00  84.62  2.89

 22.5 - 30.0  214.73  0.00  97.59  3.33

 30.0 - 37.5  215.12  0.00  97.64  3.33

 37.5 - 45.0  186.86  0.00  84.67  2.89

 45.0 - 52.5  186.46  0.00  84.62  2.89

 52.5 - 60.0  186.46  0.00  84.62  2.89

0-60  1549  0  703  24

%Trucks  3.00  0.00  3.00  3.00
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Page 7 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 128

Project: Baldwin at Judah 20302032 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Economics

Economic Input Data

2032 - Vehicle Delay Parameters

Peaks Peak / Day Days / Year
Delay Cost
($ / hour)

AM Peak  1  325  15.00

OFF Peak  14  325  15.00

PM Peak  1  325  15.00

2032 - Accident Severity Proportions and Costs
Accident Type Proportion (%) Cost ($)

Fatal Vehicle Accident 0.3 0

Incapacitating Vehicle Accident 17.7 0

Non-incapacitating Vehicle Accident 82 0

Damage Only Vehicle Accident 100 0

Pedestrian Injury Accident 100 0

Economics - Results Data

2032 Delay and Accident Costs
Delay Costs

Peak
Delays
Veh.hrs

Costs
($)

Accident Costs

Accident
Types

Annual
Accidents

Accident
Costs

Total Costs

Cost
Type

Costs
($/year)

AM  375.48  5632 Vehicles Injury  0.00  0 Vehicle Delay Cost  77625

OFF  4056.65  60850 Vehicles DO  0.00  0 Vehicle Injury Acc Cost  0

PM  742.84  11143 Pedestrians  0.00  0 Vehicle DO Acc Cost  0

Pedestrian Accident Cost  0

Total Accident Cost  0

Total  5174.98  77625 Totals  0.00  0 TOTAL COST  77625
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Page 8 of 8Report dated 28-Dec-2022

Rodel Version 1.96

Scheme: 2030 Background Traffic

Run number 128

Project: Baldwin at Judah 20302032 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2032 PM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  2276  2276

Capacity veh/hr  5291  5291

Average Delay sec/veh  3.62  3.62

L.O.S. (Signal) A – F A A

L.O.S. (Unsig) A – F A A

Total Delay veh.hrs  2.29  2.29
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HCM Signalized Intersection Capacity Analysis

9: NB Baldwin Road & Brown Road 01/02/2023

2030 Background PM Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (vph) 20 317 0 0 694 597 0 1296 493 0 0 0

Future Volume (vph) 20 317 0 0 694 597 0 1296 493 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1 6.1

Lane Util. Factor 0.95 0.95 1.00 0.91

Frt 1.00 1.00 0.85 0.96

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 3714 3762 1667 5132

Flt Permitted 0.87 1.00 1.00 1.00

Satd. Flow (perm) 3254 3762 1667 5132

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 345 0 0 754 649 0 1409 536 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 338 0 57 0 0 0 0

Lane Group Flow (vph) 0 367 0 0 754 311 0 1888 0 0 0 0

Heavy Vehicles (%) 2% 2% 2% 2% 1% 2% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA NA Prot NA

Protected Phases 4 1 1 2

Permitted Phases 4

Actuated Green, G (s) 30.6 19.6 19.6 51.9

Effective Green, g (s) 30.6 19.6 19.6 51.9

Actuated g/C Ratio 0.26 0.16 0.16 0.43

Clearance Time (s) 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 829 614 272 2219

v/s Ratio Prot c0.20 0.19 c0.37

v/s Ratio Perm c0.11

v/c Ratio 0.44 1.23 1.14 0.85

Uniform Delay, d1 37.5 50.2 50.2 30.6

Progression Factor 0.03 1.00 1.00 1.00

Incremental Delay, d2 0.4 116.5 98.9 4.3

Delay (s) 1.4 166.7 149.1 34.9

Level of Service A F F C

Approach Delay (s) 1.4 158.6 34.9 0.0

Approach LOS A F C A

Intersection Summary

HCM 2000 Control Delay 78.3 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 93.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

7: NB Baldwin Road & S. Baldwin Commons 01/02/2023

2030 Background PM Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 103 0 344 1558 0 0

Future Volume (vph) 103 0 344 1558 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1

Lane Util. Factor 1.00 0.97 0.91

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 1863 3650 5406

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 1863 3650 5406

Peak-hour factor, PHF 0.92 0.92 0.95 0.95 0.92 0.92

Adj. Flow (vph) 112 0 362 1640 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 112 0 362 1640 0 0

Heavy Vehicles (%) 2% 2% 1% 1% 2% 2%

Turn Type Prot custom NA

Protected Phases 4 2 5

Permitted Phases 5

Actuated Green, G (s) 30.6 23.6 75.5

Effective Green, g (s) 30.6 23.6 75.5

Actuated g/C Ratio 0.26 0.20 0.63

Clearance Time (s) 5.7 6.1

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 475 717 3401

v/s Ratio Prot c0.06 c0.30

v/s Ratio Perm c0.10

v/c Ratio 0.24 0.50 0.48

Uniform Delay, d1 35.4 43.0 11.8

Progression Factor 0.04 1.33 0.35

Incremental Delay, d2 0.3 0.2 0.0

Delay (s) 1.6 57.5 4.2

Level of Service A E A

Approach Delay (s) 1.6 13.9 0.0

Approach LOS A B A

Intersection Summary

HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 46.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

5: Jordan Road & Baldwin Road 01/02/2023

2030 Background PM Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (veh/h) 17 0 0 0 0 7 0 1468 4 0 0 0

Future Volume (Veh/h) 17 0 0 0 0 7 0 1468 4 0 0 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.65 0.92 0.93 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 0 0 0 11 0 1578 4 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 655

pX, platoon unblocked 0.85 0.85 0.85 0.85 0.85 0.85

vC, conflicting volume 537 1582 0 1580 1580 528 0 1582

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 1047 0 1045 1045 0 0 1047

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 100 100 100 100 99 100 100

cM capacity (veh/h) 854 192 1084 155 192 916 1622 558

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 NB 3

Volume Total 9 9 11 631 631 320

Volume Left 9 9 0 0 0 0

Volume Right 0 0 11 0 0 4

cSH 854 854 916 1700 1700 1700

Volume to Capacity 0.01 0.01 0.01 0.37 0.37 0.19

Queue Length 95th (ft) 1 1 1 0 0 0

Control Delay (s) 9.3 9.3 9.0 0.0 0.0 0.0

Lane LOS A A A

Approach Delay (s) 9.3 9.0 0.0

Approach LOS A A

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

8: SB Baldwin Road & Brown Road 01/02/2023

2030 Background PM Synchro 11 Report

AEW Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 694 0 0 0 337 732

Future Volume (vph) 694 0 0 0 337 732

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.1 5.7 6.1

Lane Util. Factor 0.97 0.97 0.95

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 3614 3614 3725

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 3614 3614 3725

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 754 0 0 0 366 796

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 754 0 0 0 366 796

Turn Type Prot Prot NA

Protected Phases 1 4 2 4

Permitted Phases

Actuated Green, G (s) 19.6 30.6 88.6

Effective Green, g (s) 19.6 30.6 88.6

Actuated g/C Ratio 0.16 0.26 0.74

Clearance Time (s) 6.1 5.7

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 590 921 2750

v/s Ratio Prot c0.21 c0.10 c0.21

v/s Ratio Perm

v/c Ratio 1.28 0.40 0.29

Uniform Delay, d1 50.2 37.1 5.2

Progression Factor 0.14 1.01 0.31

Incremental Delay, d2 126.3 0.2 0.0

Delay (s) 133.2 37.6 1.7

Level of Service F D A

Approach Delay (s) 133.2 0.0 13.0

Approach LOS F A B

Intersection Summary

HCM 2000 Control Delay 60.3 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

4: Morgan Road & Baldwin Road 12/28/2022

2030 Background PM Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 61 0 0 680 132

Future Volume (Veh/h) 0 61 0 0 680 132

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 66 0 0 739 143

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 793

pX, platoon unblocked

vC, conflicting volume 810 441 882

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 810 441 882

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 88 100

cM capacity (veh/h) 318 564 762

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 66 493 389

Volume Left 0 0 0

Volume Right 66 0 143

cSH 564 1700 1700

Volume to Capacity 0.12 0.29 0.23

Queue Length 95th (ft) 10 0 0

Control Delay (s) 12.2 0.0 0.0

Lane LOS B

Approach Delay (s) 12.2 0.0

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 32.1% ICU Level of Service A

Analysis Period (min) 15

744



HCM Unsignalized Intersection Capacity Analysis

3: Baldwin Road & NB to SB X-over 12/28/2022

2030 Background PM Synchro 11 Report

AEW Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 110 0 0 0 0 700

Future Volume (Veh/h) 110 0 0 0 0 700

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 120 0 0 0 0 761

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1225

pX, platoon unblocked

vC, conflicting volume 380 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 380 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 100 100

cM capacity (veh/h) 594 1084 1622

Direction, Lane # WB 1 WB 2 SB 1 SB 2

Volume Total 60 60 380 380

Volume Left 60 60 0 0

Volume Right 0 0 0 0

cSH 594 594 1700 1700

Volume to Capacity 0.10 0.10 0.22 0.22

Queue Length 95th (ft) 8 8 0 0

Control Delay (s) 11.7 11.7 0.0 0.0

Lane LOS B B

Approach Delay (s) 11.7 0.0

Approach LOS B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

2: Baldwin Road & SB to NB X-over 12/28/2022

2030 Background PM Synchro 11 Report

AEW Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 1 0 0 1545 0 0

Future Volume (Veh/h) 1 0 0 1545 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.90 0.92 0.92

Hourly flow rate (vph) 1 0 0 1717 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 858 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 858 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 296 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2

Volume Total 0 0 858 858

Volume Left 0 0 0 0

Volume Right 0 0 0 0

cSH 296 296 1700 1700

Volume to Capacity 0.00 0.00 0.51 0.51

Queue Length 95th (ft) 0 0 0 0

Control Delay (s) 17.2 17.2 0.0 0.0

Lane LOS C C

Approach Delay (s) 17.2 0.0

Approach LOS C

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

6: S. Baldwin Commons & SB Baldwin Road 01/02/2023

2030 Background PM Synchro 11 Report

AEW Page 1

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

Lane Configurations

Traffic Volume (vph) 0 109 288 48 296 0 0 0 0 0 782 14

Future Volume (vph) 0 109 288 48 296 0 0 0 0 0 782 14

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 5.7 6.1 6.1 6.1

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 1.00 1.00

Satd. Flow (prot) 1923 1683 3736 3725 1667

Flt Permitted 1.00 1.00 0.53 1.00 1.00

Satd. Flow (perm) 1923 1683 2008 3725 1667

Peak-hour factor, PHF 0.92 0.84 0.84 0.95 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 130 343 51 312 0 0 0 0 0 850 15

RTOR Reduction (vph) 0 0 189 0 0 0 0 0 0 0 0 9

Lane Group Flow (vph) 0 130 154 0 363 0 0 0 0 0 850 6

Heavy Vehicles (%) 2% 4% 1% 1% 1% 2% 2% 2% 2% 2% 2% 2%

Turn Type NA Perm Perm NA NA Perm

Protected Phases 4 5 6

Permitted Phases 4 5 6

Actuated Green, G (s) 30.6 30.6 23.6 47.9 47.9

Effective Green, g (s) 30.6 30.6 23.6 47.9 47.9

Actuated g/C Ratio 0.26 0.26 0.20 0.40 0.40

Clearance Time (s) 5.7 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 490 429 394 1486 665

v/s Ratio Prot 0.07 c0.23

v/s Ratio Perm c0.09 c0.18 0.00

v/c Ratio 0.27 0.36 0.92 0.57 0.01

Uniform Delay, d1 35.7 36.7 47.3 28.1 21.7

Progression Factor 1.00 1.00 0.19 1.00 1.00

Incremental Delay, d2 0.3 0.5 24.3 0.5 0.0

Delay (s) 36.0 37.2 33.3 28.6 21.7

Level of Service D D C C C

Approach Delay (s) 36.8 33.3 0.0 28.5

Approach LOS D C A C

Intersection Summary

HCM 2000 Control Delay 31.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queuing and Blocking Report

Baseline 01/05/2023

AM Background SimTraffic Report

Page 1

Intersection: 1: Baldwin Road & Judah Road

Movement WB NB NB SB SB

Directions Served LR UT TR ULT T

Maximum Queue (ft) 25 20 14 88 34

Average Queue (ft) 2 1 0 6 2

95th Queue (ft) 14 11 10 40 21

Link Distance (ft) 765 107 107 561 561

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: NB Baldwin Road & SB to NB X-over

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)

Intersection: 3: SB Baldwin Road & NB to SB X-over

Movement WB WB SB

Directions Served L L T

Maximum Queue (ft) 30 79 6

Average Queue (ft) 7 32 0

95th Queue (ft) 25 67 4

Link Distance (ft) 27 27 68

Upstream Blk Time (%) 1 28

Queuing Penalty (veh) 0 8

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 4: Morgan Road & SB Baldwin Road

Movement EB SB SB

Directions Served R T TR

Maximum Queue (ft) 219 20 116

Average Queue (ft) 112 1 19

95th Queue (ft) 312 14 128

Link Distance (ft) 412 375 375

Upstream Blk Time (%) 9 0

Queuing Penalty (veh) 0 1

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 5: NB Baldwin Road & Jordan Road

Movement EB EB WB

Directions Served L L R

Maximum Queue (ft) 28 12 21

Average Queue (ft) 11 1 3

95th Queue (ft) 33 9 14

Link Distance (ft) 21 21 569

Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: SB Baldwin Road & S. Baldwin Commons

Movement EB EB WB SB SB SB

Directions Served T R LT T T R

Maximum Queue (ft) 42 44 5 223 430 86

Average Queue (ft) 11 14 0 65 383 3

95th Queue (ft) 35 40 6 142 479 38

Link Distance (ft) 212 212 22 329 329

Upstream Blk Time (%) 1 21

Queuing Penalty (veh) 0 142

Storage Bay Dist (ft) 75

Storage Blk Time (%) 34

Queuing Penalty (veh) 3
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Intersection: 7: NB Baldwin Road & S. Baldwin Commons

Movement EB NB NB NB NB NB

Directions Served L L L T T T

Maximum Queue (ft) 16 106 108 76 49 96

Average Queue (ft) 1 50 46 16 10 27

95th Queue (ft) 8 96 93 52 36 71

Link Distance (ft) 22 194 194 194

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 130 130

Storage Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Intersection: 8: SB Baldwin Road & Brown Road

Movement WB WB SB SB SB SB

Directions Served L L L L T T

Maximum Queue (ft) 25 5 134 136 61 105

Average Queue (ft) 6 1 105 88 14 52

95th Queue (ft) 21 9 144 137 46 95

Link Distance (ft) 39 39 53 53 53 53

Upstream Blk Time (%) 0 0 51 45 1 8

Queuing Penalty (veh) 0 0 182 160 2 29

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 9: NB Baldwin Road & Brown Road

Movement EB EB WB WB WB NB NB NB

Directions Served LT T T T R T T TR

Maximum Queue (ft) 43 41 205 172 182 196 140 215

Average Queue (ft) 4 9 130 58 86 107 27 93

95th Queue (ft) 23 29 193 160 154 176 87 182

Link Distance (ft) 39 39 387 387 387 256 256 256

Upstream Blk Time (%) 2 2 0

Queuing Penalty (veh) 3 3 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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AM Background SimTraffic Report
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Intersection: 12: Dummy Node & NB Baldwin Road

Movement NB

Directions Served L

Maximum Queue (ft) 16

Average Queue (ft) 4

95th Queue (ft) 27

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 15: NB Baldwin Road & NB to SB X-over

Movement NB

Directions Served L

Maximum Queue (ft) 42

Average Queue (ft) 5

95th Queue (ft) 42

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 250

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 16: SB Baldwin Road & Dummy Node

Movement EB WB SB SB SB

Directions Served R T T T R

Maximum Queue (ft) 56 65 28 235 138

Average Queue (ft) 14 23 0 82 17

95th Queue (ft) 47 72 0 223 90

Link Distance (ft) 93 33 138 138

Upstream Blk Time (%) 0 37 0 7 0

Queuing Penalty (veh) 0 1 0 51 0

Storage Bay Dist (ft) 65

Storage Blk Time (%) 12

Queuing Penalty (veh) 8
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Intersection: 20: 

Movement SB SB

Directions Served T T

Maximum Queue (ft) 18 171

Average Queue (ft) 1 27

95th Queue (ft) 13 123

Link Distance (ft) 93 93

Upstream Blk Time (%) 0 4

Queuing Penalty (veh) 0 29

Storage Bay Dist (ft)

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 21: NB Baldwin Road & Dummy Node

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)

Intersection: 24: Dummy Node & NB Baldwin Road

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)
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Intersection: 26: SB Baldwin Road/Baldwin Road & Dummy Node

Movement EB SB SB

Directions Served R T TR

Maximum Queue (ft) 30 48 78

Average Queue (ft) 4 3 11

95th Queue (ft) 19 23 45

Link Distance (ft) 143 67 67

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 1

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 28: SB Baldwin Road & Dummy Node

Movement SB

Directions Served T

Maximum Queue (ft) 4

Average Queue (ft) 0

95th Queue (ft) 3

Link Distance (ft) 50

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 30: SB Baldwin Road & SB to NB X-over

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)
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Intersection: 31: Baldwin Road

Movement SB

Directions Served T

Maximum Queue (ft) 47

Average Queue (ft) 3

95th Queue (ft) 22

Link Distance (ft) 107

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 34: Dummy Node & SB Baldwin Road

Movement EB SB SB SB SB

Directions Served R T T T TR

Maximum Queue (ft) 111 76 53 37 48

Average Queue (ft) 47 12 5 1 2

95th Queue (ft) 86 46 27 24 24

Link Distance (ft) 123 167 167 167 167

Upstream Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 35: NB Baldwin Road & Dummy Node

Movement WB

Directions Served R

Maximum Queue (ft) 48

Average Queue (ft) 21

95th Queue (ft) 47

Link Distance (ft) 169

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 37: NB Baldwin Road & Dummy Node

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)

Network Summary

Network wide Queuing Penalty: 627
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Queuing and Blocking Report

Baseline 01/05/2023
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Intersection: 1: Baldwin Road & Judah Road

Movement WB NB NB SB SB

Directions Served LR T TR ULT T

Maximum Queue (ft) 38 125 129 34 18

Average Queue (ft) 9 25 21 3 1

95th Queue (ft) 32 95 88 18 13

Link Distance (ft) 765 107 107 561 561

Upstream Blk Time (%) 2 2

Queuing Penalty (veh) 15 18

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Baldwin Road & SB to NB X-over

Movement EB

Directions Served L

Maximum Queue (ft) 16

Average Queue (ft) 1

95th Queue (ft) 7

Link Distance (ft) 24

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Baldwin Road & NB to SB X-over

Movement WB WB

Directions Served L L

Maximum Queue (ft) 36 56

Average Queue (ft) 12 28

95th Queue (ft) 34 56

Link Distance (ft) 27 27

Upstream Blk Time (%) 1 12

Queuing Penalty (veh) 1 7

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 4: Morgan Road & Baldwin Road

Movement EB

Directions Served R

Maximum Queue (ft) 63

Average Queue (ft) 27

95th Queue (ft) 51

Link Distance (ft) 412

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 5: Jordan Road & Baldwin Road

Movement EB EB WB NB NB

Directions Served L L R T TR

Maximum Queue (ft) 28 24 26 8 7

Average Queue (ft) 12 1 5 0 0

95th Queue (ft) 35 9 20 7 5

Link Distance (ft) 21 21 569 147 147

Upstream Blk Time (%) 3 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: S. Baldwin Commons & SB Baldwin Road

Movement EB EB WB WB SB SB SB

Directions Served T R LT T T T R

Maximum Queue (ft) 187 192 12 23 275 431 175

Average Queue (ft) 83 103 1 5 100 264 13

95th Queue (ft) 162 200 7 20 211 404 75

Link Distance (ft) 212 212 17 17 348 348

Upstream Blk Time (%) 1 11 1 10 0 3

Queuing Penalty (veh) 0 0 2 17 0 13

Storage Bay Dist (ft) 75

Storage Blk Time (%) 39

Queuing Penalty (veh) 6
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Intersection: 7: NB Baldwin Road & S. Baldwin Commons

Movement EB NB NB NB NB NB

Directions Served L L L T T T

Maximum Queue (ft) 27 141 155 212 149 79

Average Queue (ft) 2 95 102 112 54 23

95th Queue (ft) 12 182 200 252 150 63

Link Distance (ft) 17 174 174 174

Upstream Blk Time (%) 4 0 1 5 0

Queuing Penalty (veh) 4 0 0 30 1

Storage Bay Dist (ft) 130 130

Storage Blk Time (%) 2 13 3

Queuing Penalty (veh) 12 70 9

Intersection: 8: SB Baldwin Road & Brown Road

Movement WB WB SB SB SB SB

Directions Served L L L L T T

Maximum Queue (ft) 76 85 126 132 66 92

Average Queue (ft) 40 32 99 101 14 39

95th Queue (ft) 85 73 134 142 46 88

Link Distance (ft) 26 26 49 49 49 49

Upstream Blk Time (%) 61 49 50 39 1 5

Queuing Penalty (veh) 210 169 134 105 2 15

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 9: NB Baldwin Road & Brown Road

Movement EB EB WB WB WB NB NB NB

Directions Served LT T T T R T T TR

Maximum Queue (ft) 48 43 394 407 425 281 276 290

Average Queue (ft) 16 8 243 347 392 253 215 229

95th Queue (ft) 59 30 431 508 471 309 305 316

Link Distance (ft) 26 26 387 387 387 255 255 255

Upstream Blk Time (%) 26 14 22 47 92 39 22 38

Queuing Penalty (veh) 44 24 0 0 0 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 12: Dummy Node

Movement NB

Directions Served L

Maximum Queue (ft) 23

Average Queue (ft) 2

95th Queue (ft) 14

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 15: Baldwin Road & NB to SB X-over

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)

Intersection: 16: SB Baldwin Road/Baldiwn Road & Dummy Node

Movement EB WB SB

Directions Served R T T

Maximum Queue (ft) 75 82 30

Average Queue (ft) 24 35 2

95th Queue (ft) 50 78 17

Link Distance (ft) 93 33 138

Upstream Blk Time (%) 0 18

Queuing Penalty (veh) 0 9

Storage Bay Dist (ft)

Storage Blk Time (%) 0

Queuing Penalty (veh) 0
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Intersection: 20: Baldiwn Road

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)

Intersection: 21: Baldwin Road & Dummy Node

Movement NB

Directions Served TR

Maximum Queue (ft) 11

Average Queue (ft) 0

95th Queue (ft) 8

Link Distance (ft) 145

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 24: Baldwin Road & Dummy Node

Movement WB

Directions Served R

Maximum Queue (ft) 143

Average Queue (ft) 62

95th Queue (ft) 118

Link Distance (ft) 343

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 26: Dummy Node & Baldwin Road

Movement SB

Directions Served TR

Maximum Queue (ft) 28

Average Queue (ft) 1

95th Queue (ft) 10

Link Distance (ft) 67

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 28: Baldwin Road & Dummy Node

Movement SB

Directions Served T

Maximum Queue (ft) 3

Average Queue (ft) 0

95th Queue (ft) 2

Link Distance (ft) 50

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 30: Baldwin Road & SB to NB X-over

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)
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Intersection: 31: Baldwin Road

Movement SB NW NW

Directions Served T R R

Maximum Queue (ft) 28 19 31

Average Queue (ft) 1 1 3

95th Queue (ft) 11 18 29

Link Distance (ft) 107 386 386

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 33: Dummy Node

Movement NB

Directions Served T

Maximum Queue (ft) 8

Average Queue (ft) 0

95th Queue (ft) 6

Link Distance (ft) 80

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 36: 

Movement EB SB SB SB SB

Directions Served R T T T TR

Maximum Queue (ft) 93 122 118 56 62

Average Queue (ft) 39 46 24 2 2

95th Queue (ft) 90 164 90 32 31

Link Distance (ft) 123 148 148 148 148

Upstream Blk Time (%) 7 15 0 0 0

Queuing Penalty (veh) 0 43 1 1 1

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 37: NB Baldwin Road & Dummy Node

Movement NB NB

Directions Served T TR

Maximum Queue (ft) 50 18

Average Queue (ft) 5 1

95th Queue (ft) 30 17

Link Distance (ft) 22 22

Upstream Blk Time (%) 1

Queuing Penalty (veh) 7

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 968
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Page 1 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 160

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Baldwin at Judah 2030 2030 PHF Flow Profile (veh)

2030 Build Alt-A 7.5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

AM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model No

Bypass Calibration No

Global Results Yes
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Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 160

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

Phi

1 Baldwin  0  0  24.00  2  27.00  2  164.00  66.00  30.00

2 Judah  90  0  12.00  1  14.00  1  164.00  66.00  30.00

3 Baldwin  180  0  24.00  2  27.00  2  164.00  66.00  30.00

4 Judah  270  0  12.00  1  14.00  1  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 Baldwin  164.00  20.00  1  24.00  2  24.00  2

2 Judah  164.00  33.00  2  14.00  1  14.00  1

3 Baldwin  164.00  20.00  1  24.00  2  24.00  2

4 Judah  164.00  33.00  2  14.00  1  14.00  1

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 Judah  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0

3 Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

4 Judah  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0
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Page 3 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 160

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2030 AM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

Peak Hour 
Factor

1 Baldwin  1  1  1306  61  0  3.0  1.00  0.900

2 Judah  0  38  3  121  0  3.0  1.00  0.900

3 Baldwin  59  98  399  2  0  3.0  1.00  0.900

4 Judah  0  3  4  6  0  3.0  1.00  0.900
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Page 4 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 160

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2030 AM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Baldwin None  1369  164  444  2171  0.6306

2 Judah None  162  1370  163  699  0.2319

3 Baldwin None  558  43  1489  2293  0.2433

4 Judah None  13  595  6  990  0.0131

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Baldwin None  4.34  4.34  5.57 A A

2 Judah None  6.41  6.41  0.97 A A

3 Baldwin None  2.75  2.75  1.29 A A

4 Judah None  3.54  3.54  0.04 A A
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Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 160

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2030 AM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Baldwin None  1521  182  493  2152  0.7067

2 Judah None  180  1521  181  642  0.2805

3 Baldwin None  620  48  1653  2289  0.2709

4 Judah None  14  661  7  965  0.0150

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Baldwin None  4.82  4.82  5.57 A A

2 Judah None  6.84  6.84  0.97 A A

3 Baldwin None  2.74  2.74  1.29 A A

4 Judah None  3.50  3.50  0.04 A A
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Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 160

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2030 AM Peak - Approach Flows (Veh / Hour)
Time Slice Baldwin Judah Baldwin Judah

 0.0 - 7.5  164.79  19.50  67.17  1.56

 7.5 - 15.0  164.79  19.50  67.17  1.56

 15.0 - 22.5  164.79  19.50  67.17  1.56

 22.5 - 30.0  190.14  22.50  77.50  1.81

 30.0 - 37.5  190.14  22.50  77.50  1.81

 37.5 - 45.0  164.79  19.50  67.17  1.56

 45.0 - 52.5  164.79  19.50  67.17  1.56

 52.5 - 60.0  164.79  19.50  67.17  1.56

Peak 15 min  190.14  22.50  77.50  1.81

Peak 60 min  171.12  20.25  69.75  1.63

Exit Flow Profile

2030 AM Peak - Exit Flows (Veh / Hour)
Time Slice Baldwin Judah Baldwin Judah

 0.0 - 7.5  53.41  19.61  179.01  0.72

 7.5 - 15.0  53.44  19.62  179.22  0.72

 15.0 - 22.5  53.44  19.62  179.23  0.72

 22.5 - 30.0  61.62  22.61  206.42  0.83

 30.0 - 37.5  61.67  22.64  206.79  0.83

 37.5 - 45.0  53.49  19.64  179.62  0.72

 45.0 - 52.5  53.45  19.62  179.24  0.72

 52.5 - 60.0  53.44  19.62  179.23  0.72

0-60  444  163  1489  6

%Trucks  3.00  3.00  3.00  3.00
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Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 160

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Economics

Economic Input Data

2030 - Vehicle Delay Parameters

Peaks Peak / Day Days / Year
Delay Cost
($ / hour)

AM Peak  1  325  15.00

OFF Peak  14  325  15.00

PM Peak  1  325  15.00

2030 - Accident Severity Proportions and Costs
Accident Type Proportion (%) Cost ($)

Fatal Vehicle Accident 0.3 0

Incapacitating Vehicle Accident 17.7 0

Non-incapacitating Vehicle Accident 82 0

Damage Only Vehicle Accident 100 0

Pedestrian Injury Accident 100 0

Economics - Results Data

2030 Delay and Accident Costs
Delay Costs

Peak
Delays
Veh.hrs

Costs
($)

Accident Costs

Accident
Types

Annual
Accidents

Accident
Costs

Total Costs

Cost
Type

Costs
($/year)

AM  772.09  11581 Vehicles Injury  0.00  0 Vehicle Delay Cost  11581

OFF  0.00  0 Vehicles DO  0.00  0 Vehicle Injury Acc Cost  0

PM  0.00  0 Pedestrians  0.00  0 Vehicle DO Acc Cost  0

Pedestrian Accident Cost  0

Total Accident Cost  0

Total  772.09  11581 Totals  0.00  0 TOTAL COST  11581
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Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 160

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2030 AM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  2102  2102

Capacity veh/hr  6153  6153

Average Delay sec/veh  4.07  4.07

L.O.S. (Signal) A – F A A

L.O.S. (Unsig) A – F A A

Total Delay veh.hrs  2.38  2.38
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HCM Unsignalized Intersection Capacity Analysis

34: Baldwin Road & Baldwin Village North Driveway 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 6 23 5 430 1347 14

Future Volume (Veh/h) 6 23 5 430 1347 14

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 7 25 5 467 1464 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1715 740 1479

vC1, stage 1 conf vol 1472

vC2, stage 2 conf vol 244

vCu, unblocked vol 1715 740 1479

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 96 93 99

cM capacity (veh/h) 171 360 451

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 32 5 234 234 976 503

Volume Left 7 5 0 0 0 0

Volume Right 25 0 0 0 0 15

cSH 290 451 1700 1700 1700 1700

Volume to Capacity 0.11 0.01 0.14 0.14 0.57 0.30

Queue Length 95th (ft) 9 1 0 0 0 0

Control Delay (s) 19.0 13.1 0.0 0.0 0.0 0.0

Lane LOS C B

Approach Delay (s) 19.0 0.1 0.0

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

7: Baldwin Road & S. Baldwin Commons 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 16 0 104 466 0 0

Future Volume (vph) 16 0 104 466 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1

Lane Util. Factor 1.00 0.97 0.91

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 1863 3650 5406

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 1863 3650 5406

Peak-hour factor, PHF 0.92 0.92 0.95 0.95 0.92 0.92

Adj. Flow (vph) 17 0 109 491 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 17 0 109 491 0 0

Heavy Vehicles (%) 2% 2% 1% 1% 2% 2%

Turn Type Prot custom NA

Protected Phases 4 2 5

Permitted Phases 5

Actuated Green, G (s) 18.6 10.8 77.0

Effective Green, g (s) 18.6 10.8 77.0

Actuated g/C Ratio 0.16 0.09 0.64

Clearance Time (s) 5.7 6.1

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 288 328 3468

v/s Ratio Prot c0.01 c0.09

v/s Ratio Perm c0.03

v/c Ratio 0.06 0.33 0.14

Uniform Delay, d1 43.2 51.2 8.5

Progression Factor 0.03 1.17 0.57

Incremental Delay, d2 0.1 0.6 0.0

Delay (s) 1.3 60.6 4.9

Level of Service A E A

Approach Delay (s) 1.3 15.0 0.0

Approach LOS A B A

Intersection Summary

HCM 2000 Control Delay 14.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.14

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 26.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

9: Baldwin Road & Brown Road 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

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

Lane Configurations

Traffic Volume (vph) 4 317 0 0 241 136 0 434 424 0 0 0

Future Volume (vph) 4 317 0 0 241 136 0 434 424 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1 6.1

Lane Util. Factor 0.95 0.95 1.00 0.91

Frt 1.00 1.00 0.85 0.93

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 3723 3725 1667 4956

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3541 3725 1667 4956

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 4 345 0 0 262 148 0 472 461 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 127 0 132 0 0 0 0

Lane Group Flow (vph) 0 349 0 0 262 21 0 801 0 0 0 0

Turn Type Perm NA NA Prot NA

Protected Phases 4 1 1 2

Permitted Phases 4

Actuated Green, G (s) 18.6 17.3 17.3 66.2

Effective Green, g (s) 18.6 17.3 17.3 66.2

Actuated g/C Ratio 0.16 0.14 0.14 0.55

Clearance Time (s) 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 548 537 240 2734

v/s Ratio Prot c0.07 0.01 c0.16

v/s Ratio Perm c0.10

v/c Ratio 0.64 0.49 0.09 0.29

Uniform Delay, d1 47.5 47.3 44.5 14.4

Progression Factor 0.05 1.00 1.00 1.00

Incremental Delay, d2 1.9 0.7 0.2 0.3

Delay (s) 4.3 48.0 44.7 14.7

Level of Service A D D B

Approach Delay (s) 4.3 46.8 14.7 0.0

Approach LOS A D B A

Intersection Summary

HCM 2000 Control Delay 20.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

27: Baldwin Road & Jordan Road 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 4 523 6 0 0

Future Volume (Veh/h) 0 4 523 6 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 4 568 7 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 667

pX, platoon unblocked 0.95 0.95 0.95

vC, conflicting volume 572 288 575

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 456 158 459

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 509 820 1048

Direction, Lane # WB 1 NB 1 NB 2

Volume Total 4 379 196

Volume Left 0 0 0

Volume Right 4 0 7

cSH 820 1700 1700

Volume to Capacity 0.00 0.22 0.12

Queue Length 95th (ft) 0 0 0

Control Delay (s) 9.4 0.0 0.0

Lane LOS A

Approach Delay (s) 9.4 0.0

Approach LOS A

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

5: Jordan Xover & Baldwin Road 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 47 0 0 482 0 0

Future Volume (Veh/h) 47 0 0 482 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.93 0.92 0.92

Hourly flow rate (vph) 51 0 0 518 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 610

pX, platoon unblocked 0.97

vC, conflicting volume 173 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 61 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 94 100 100

cM capacity (veh/h) 915 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3

Volume Total 26 26 173 173 173

Volume Left 26 26 0 0 0

Volume Right 0 0 0 0 0

cSH 915 915 1700 1700 1700

Volume to Capacity 0.03 0.03 0.10 0.10 0.10

Queue Length 95th (ft) 2 2 0 0 0

Control Delay (s) 9.0 9.0 0.0 0.0 0.0

Lane LOS A A

Approach Delay (s) 9.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

2: Baldwin Road & SB to NB X-over 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 36 0 0 487 0 0

Future Volume (Veh/h) 36 0 0 487 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.90 0.92 0.92

Hourly flow rate (vph) 39 0 0 541 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 270 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 270 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 94 100 100

cM capacity (veh/h) 696 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2

Volume Total 20 20 270 270

Volume Left 20 20 0 0

Volume Right 0 0 0 0

cSH 696 696 1700 1700

Volume to Capacity 0.03 0.03 0.16 0.16

Queue Length 95th (ft) 2 2 0 0

Control Delay (s) 10.3 10.3 0.0 0.0

Lane LOS B B

Approach Delay (s) 10.3 0.0

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 28.0% ICU Level of Service A

Analysis Period (min) 15

778



HCM Signalized Intersection Capacity Analysis

6: Baldwin Road & S. Baldwin Commons 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

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

Lane Configurations

Traffic Volume (vph) 0 16 25 51 53 0 0 0 0 0 1614 12

Future Volume (vph) 0 16 25 51 53 0 0 0 0 0 1614 12

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 5.7 6.1 6.1 6.1

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.98 1.00 1.00

Satd. Flow (prot) 1923 1683 3672 3725 1667

Flt Permitted 1.00 1.00 0.98 1.00 1.00

Satd. Flow (perm) 1923 1683 3672 3725 1667

Peak-hour factor, PHF 0.92 0.84 0.84 0.95 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 19 30 54 56 0 0 0 0 0 1754 13

RTOR Reduction (vph) 0 0 25 0 0 0 0 0 0 0 0 5

Lane Group Flow (vph) 0 19 5 0 110 0 0 0 0 0 1754 8

Heavy Vehicles (%) 2% 4% 1% 1% 1% 2% 2% 2% 2% 2% 2% 2%

Turn Type NA Perm Split NA NA Prot

Protected Phases 4 1! 1! 6! 6!

Permitted Phases 4

Actuated Green, G (s) 18.6 18.6 17.3 72.7 72.7

Effective Green, g (s) 18.6 18.6 17.3 72.7 72.7

Actuated g/C Ratio 0.16 0.16 0.14 0.61 0.61

Clearance Time (s) 5.7 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 298 260 529 2256 1009

v/s Ratio Prot c0.01 c0.03 c0.47 0.00

v/s Ratio Perm 0.00

v/c Ratio 0.06 0.02 0.21 0.78 0.01

Uniform Delay, d1 43.3 43.0 45.3 17.6 9.4

Progression Factor 1.00 1.00 0.01 1.00 1.00

Incremental Delay, d2 0.1 0.0 0.2 1.7 0.0

Delay (s) 43.4 43.0 0.6 19.4 9.4

Level of Service D D A B A

Approach Delay (s) 43.1 0.6 0.0 19.3

Approach LOS D A A B

Intersection Summary

HCM 2000 Control Delay 18.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

8: Baldwin Road & Brown Road 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 241 0 0 0 321 1390

Future Volume (vph) 241 0 0 0 321 1390

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.1 5.7 6.1

Lane Util. Factor 0.97 0.97 0.95

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 3614 3614 3725

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 3614 3614 3725

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 262 0 0 0 349 1511

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 262 0 0 0 349 1511

Turn Type Prot Prot NA

Protected Phases 1 4 2 4

Permitted Phases

Actuated Green, G (s) 17.3 18.6 90.9

Effective Green, g (s) 17.3 18.6 90.9

Actuated g/C Ratio 0.14 0.16 0.76

Clearance Time (s) 6.1 5.7

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 521 560 2821

v/s Ratio Prot c0.07 c0.10 c0.41

v/s Ratio Perm

v/c Ratio 0.50 0.62 0.54

Uniform Delay, d1 47.4 47.4 5.9

Progression Factor 0.03 1.03 0.25

Incremental Delay, d2 0.7 1.5 0.1

Delay (s) 2.0 50.5 1.6

Level of Service A D A

Approach Delay (s) 2.0 0.0 10.8

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 55.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group

780



HCM Unsignalized Intersection Capacity Analysis

36: Baldwin Village Mid Driveway 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 83 0 0 1490 113

Future Volume (Veh/h) 0 83 0 0 1490 113

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 90 0 0 1620 123

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1682 872 1743

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1682 872 1743

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 69 100

cM capacity (veh/h) 85 294 357

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 90 1080 663

Volume Left 0 0 0

Volume Right 90 0 123

cSH 294 1700 1700

Volume to Capacity 0.31 0.64 0.39

Queue Length 95th (ft) 32 0 0

Control Delay (s) 22.6 0.0 0.0

Lane LOS C

Approach Delay (s) 22.6 0.0

Approach LOS C

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

4: Morgan Road & Baldwin Road 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 104 0 0 1613 25

Future Volume (Veh/h) 0 104 0 0 1613 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 113 0 0 1753 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 793

pX, platoon unblocked

vC, conflicting volume 1766 890 1780

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1766 890 1780

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 60 100

cM capacity (veh/h) 75 286 345

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 113 1169 611

Volume Left 0 0 0

Volume Right 113 0 27

cSH 286 1700 1700

Volume to Capacity 0.40 0.69 0.36

Queue Length 95th (ft) 45 0 0

Control Delay (s) 25.6 0.0 0.0

Lane LOS D

Approach Delay (s) 25.6 0.0

Approach LOS D

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

3: Baldwin Road & NB to SB X-over 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 58 0 0 0 0 1501

Future Volume (Veh/h) 58 0 0 0 0 1501

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 63 0 0 0 0 1632

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1255

pX, platoon unblocked

vC, conflicting volume 816 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 816 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 100 100

cM capacity (veh/h) 315 1084 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 63 816 816

Volume Left 63 0 0

Volume Right 0 0 0

cSH 315 1700 1700

Volume to Capacity 0.20 0.48 0.48

Queue Length 95th (ft) 18 0 0

Control Delay (s) 19.3 0.0 0.0

Lane LOS C

Approach Delay (s) 19.3 0.0

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

28: Baldwin Road & Baldwin Village South Driveway 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 76 0 0 1462 133

Future Volume (Veh/h) 0 76 0 0 1462 133

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 83 0 0 1589 145

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1662 867 1734

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1662 867 1734

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 72 100

cM capacity (veh/h) 88 296 359

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 83 1059 675

Volume Left 0 0 0

Volume Right 83 0 145

cSH 296 1700 1700

Volume to Capacity 0.28 0.62 0.40

Queue Length 95th (ft) 28 0 0

Control Delay (s) 21.8 0.0 0.0

Lane LOS C

Approach Delay (s) 21.8 0.0

Approach LOS C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 53.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

39: Baldwin Road & Baldwin Village South Driveway - Outward 01/03/2023

AM Build Alt A Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 160 0 0 1559 0

Future Volume (Veh/h) 0 160 0 0 1559 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 174 0 0 1695 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1108

pX, platoon unblocked

vC, conflicting volume 1695 848 1695

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1695 848 1695

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 43 100

cM capacity (veh/h) 84 305 372

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 174 848 848

Volume Left 0 0 0

Volume Right 174 0 0

cSH 305 1700 1700

Volume to Capacity 0.57 0.50 0.50

Queue Length 95th (ft) 83 0 0

Control Delay (s) 31.4 0.0 0.0

Lane LOS D

Approach Delay (s) 31.4 0.0

Approach LOS D

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15
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Page 1 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 161

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Baldwin at Judah 2030 2030 PHF Flow Profile (veh)

2030 Build Alt-A 7.5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

PM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model No

Bypass Calibration No

Global Results Yes
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Page 2 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 161

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

Phi

1 Baldwin  0  0  24.00  2  27.00  2  164.00  66.00  30.00

2 Judah  90  0  12.00  1  14.00  1  164.00  66.00  30.00

3 Baldwin  180  0  24.00  2  27.00  2  164.00  66.00  30.00

4 Judah  270  0  12.00  1  14.00  1  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 Baldwin  164.00  20.00  1  24.00  2  24.00  2

2 Judah  164.00  33.00  2  14.00  1  14.00  1

3 Baldwin  164.00  20.00  1  24.00  2  24.00  2

4 Judah  164.00  33.00  2  14.00  1  14.00  1

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 Judah  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0

3 Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

4 Judah  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0
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Page 3 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 161

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2030 PM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

Peak Hour 
Factor

1 Baldwin  11  6  758  61  0  3.0  1.00  0.900

2 Judah  0  173  4  79  0  3.0  1.00  0.900

3 Baldwin  136  304  1617  18  0  3.0  1.00  0.900

4 Judah  0  9  6  15  0  3.0  1.00  0.900
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Page 4 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 161

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2030 PM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Baldwin None  836  451  1801  1880  0.4446

2 Judah None  256  919  368  868  0.2949

3 Baldwin None  2075  194  981  2141  0.9694

4 Judah None  30  2222  28  378  0.0793

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Baldwin None  3.49  3.49  2.57 A A

2 Judah None  5.58  5.58  1.28 A A

3 Baldwin None  35.87  35.87  96.63 E E

4 Judah None  9.88  9.88  0.27 A A
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Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 161

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2030 PM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Baldwin None  929  466  1872  1865  0.4980

2 Judah None  284  1009  385  834  0.3410

3 Baldwin None  2306  215  1078  2119  1.0880

4 Judah None  33  2305  29  347  0.0960

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Baldwin None  3.63  3.63  2.57 A A

2 Judah None  5.80  5.80  1.28 A A

3 Baldwin None  48.19  48.19  96.63 E E

4 Judah None  10.15  10.15  0.27 B B
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Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 161

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2030 PM Peak - Approach Flows (Veh / Hour)
Time Slice Baldwin Judah Baldwin Judah

 0.0 - 7.5  100.63  30.81  249.77  3.61

 7.5 - 15.0  100.63  30.81  249.77  3.61

 15.0 - 22.5  100.63  30.81  249.77  3.61

 22.5 - 30.0  116.11  35.56  288.19  4.17

 30.0 - 37.5  116.11  35.56  288.19  4.17

 37.5 - 45.0  100.63  30.81  249.77  3.61

 45.0 - 52.5  100.63  30.81  249.77  3.61

 52.5 - 60.0  100.63  30.81  249.77  3.61

Peak 15 min  116.11  35.56  288.19  4.17

Peak 60 min  104.50  32.00  259.38  3.75

Exit Flow Profile

2030 PM Peak - Exit Flows (Veh / Hour)
Time Slice Baldwin Judah Baldwin Judah

 0.0 - 7.5  214.88  43.96  117.71  3.33

 7.5 - 15.0  218.18  44.58  118.16  3.37

 15.0 - 22.5  218.40  44.62  118.19  3.37

 22.5 - 30.0  233.99  48.09  134.60  3.68

 30.0 - 37.5  234.01  48.10  134.85  3.69

 37.5 - 45.0  233.18  47.40  119.66  3.54

 45.0 - 52.5  229.28  46.67  119.12  3.49

 52.5 - 60.0  219.31  44.79  118.27  3.38

0-60  1801  368  981  28

%Trucks  3.00  3.00  3.00  3.00
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Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 161

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Economics

Economic Input Data

2030 - Vehicle Delay Parameters

Peaks Peak / Day Days / Year
Delay Cost
($ / hour)

AM Peak  1  325  15.00

OFF Peak  14  325  15.00

PM Peak  1  325  15.00

2030 - Accident Severity Proportions and Costs
Accident Type Proportion (%) Cost ($)

Fatal Vehicle Accident 0.3 0

Incapacitating Vehicle Accident 17.7 0

Non-incapacitating Vehicle Accident 82 0

Damage Only Vehicle Accident 100 0

Pedestrian Injury Accident 100 0

Economics - Results Data

2030 Delay and Accident Costs
Delay Costs

Peak
Delays
Veh.hrs

Costs
($)

Accident Costs

Accident
Types

Annual
Accidents

Accident
Costs

Total Costs

Cost
Type

Costs
($/year)

AM  772.09  11581 Vehicles Injury  0.00  0 Vehicle Delay Cost  118664

OFF  0.00  0 Vehicles DO  0.00  0 Vehicle Injury Acc Cost  0

PM  7138.83  107082 Pedestrians  0.00  0 Vehicle DO Acc Cost  0

Pedestrian Accident Cost  0

Total Accident Cost  0

Total  7910.91  118664 Totals  0.00  0 TOTAL COST  118664
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Rodel Version 1.96

Scheme: 2030 Build Alt-A

Run number 161

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2030 PM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  3197  3197

Capacity veh/hr  5267  5267

Average Delay sec/veh  24.73  24.73

L.O.S. (Signal) A – F C C

L.O.S. (Unsig) A – F C C

Total Delay veh.hrs  21.97  21.97
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HCM Unsignalized Intersection Capacity Analysis

34: Baldwin Road & Baldwin Village North Driveway 01/04/2023

PM Build Alt A Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 11 8 33 1783 820 20

Future Volume (Veh/h) 11 8 33 1783 820 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 9 36 1938 891 22

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1943 456 913

vC1, stage 1 conf vol 902

vC2, stage 2 conf vol 1041

vCu, unblocked vol 1943 456 913

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 95

cM capacity (veh/h) 223 551 742

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 21 36 969 969 594 319

Volume Left 12 36 0 0 0 0

Volume Right 9 0 0 0 0 22

cSH 299 742 1700 1700 1700 1700

Volume to Capacity 0.07 0.05 0.57 0.57 0.35 0.19

Queue Length 95th (ft) 6 4 0 0 0 0

Control Delay (s) 17.9 10.1 0.0 0.0 0.0 0.0

Lane LOS C B

Approach Delay (s) 17.9 0.2 0.0

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

7: Baldwin Road & S. Baldwin Commons 01/04/2023

PM Build Alt A Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 129 0 344 1891 0 0

Future Volume (vph) 129 0 344 1891 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1

Lane Util. Factor 1.00 0.97 0.91

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 1863 3650 5406

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 1863 3650 5406

Peak-hour factor, PHF 0.92 0.92 0.95 0.95 0.92 0.92

Adj. Flow (vph) 140 0 362 1991 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 140 0 362 1991 0 0

Heavy Vehicles (%) 2% 2% 1% 1% 2% 2%

Turn Type Prot custom NA

Protected Phases 4 2 5

Permitted Phases 5

Actuated Green, G (s) 31.5 29.1 51.9

Effective Green, g (s) 31.5 29.1 51.9

Actuated g/C Ratio 0.26 0.24 0.43

Clearance Time (s) 5.7 6.1

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 489 885 2338

v/s Ratio Prot c0.08 c0.37

v/s Ratio Perm 0.10

v/c Ratio 0.29 0.41 0.85

Uniform Delay, d1 35.3 38.2 30.6

Progression Factor 0.04 0.59 0.46

Incremental Delay, d2 0.3 0.0 0.3

Delay (s) 1.7 22.7 14.4

Level of Service A C B

Approach Delay (s) 1.7 15.7 0.0

Approach LOS A B A

Intersection Summary

HCM 2000 Control Delay 14.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

9: Baldwin Road & Brown Road 01/04/2023

PM Build Alt A Synchro 11 Report

Page 1

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

Lane Configurations

Traffic Volume (vph) 20 360 0 0 694 681 0 1545 665 0 0 0

Future Volume (vph) 20 360 0 0 694 681 0 1545 665 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1 6.1

Lane Util. Factor 0.95 0.95 1.00 0.91

Frt 1.00 1.00 0.85 0.95

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 3716 3725 1667 5111

Flt Permitted 0.88 1.00 1.00 1.00

Satd. Flow (perm) 3283 3725 1667 5111

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 391 0 0 754 740 0 1679 723 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 340 0 65 0 0 0 0

Lane Group Flow (vph) 0 413 0 0 754 400 0 2337 0 0 0 0

Turn Type D.Pm NA NA Prot NA

Protected Phases 4 1 1 2

Permitted Phases 1

Actuated Green, G (s) 31.5 18.7 18.7 51.9

Effective Green, g (s) 31.5 18.7 18.7 51.9

Actuated g/C Ratio 0.26 0.16 0.16 0.43

Clearance Time (s) 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 861 580 259 2210

v/s Ratio Prot 0.20 c0.24 c0.46

v/s Ratio Perm c0.13

v/c Ratio 0.48 1.30 1.54 1.06

Uniform Delay, d1 37.3 50.6 50.6 34.0

Progression Factor 0.02 1.00 1.00 1.00

Incremental Delay, d2 0.4 147.3 263.0 36.5

Delay (s) 1.3 198.0 313.6 70.6

Level of Service A F F E

Approach Delay (s) 1.3 255.3 70.6 0.0

Approach LOS A F E A

Intersection Summary

HCM 2000 Control Delay 128.0 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 107.5% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

27: Baldwin Road & Jordan Road 01/04/2023

PM Build Alt A Synchro 11 Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 7 1847 4 0 0

Future Volume (Veh/h) 0 7 1847 4 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 8 2008 4 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 648

pX, platoon unblocked 0.62 0.62 0.62

vC, conflicting volume 2010 1006 2012

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1412 0 1415

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 99 100

cM capacity (veh/h) 80 676 298

Direction, Lane # WB 1 NB 1 NB 2

Volume Total 8 1339 673

Volume Left 0 0 0

Volume Right 8 0 4

cSH 676 1700 1700

Volume to Capacity 0.01 0.79 0.40

Queue Length 95th (ft) 1 0 0

Control Delay (s) 10.4 0.0 0.0

Lane LOS B

Approach Delay (s) 10.4 0.0

Approach LOS B

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 58.6% ICU Level of Service B

Analysis Period (min) 15
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5: Jordan Xover & Baldwin Road 01/04/2023
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 62 0 0 1770 0 0

Future Volume (Veh/h) 62 0 0 1770 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.93 0.92 0.92

Hourly flow rate (vph) 67 0 0 1903 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 591

pX, platoon unblocked 0.67

vC, conflicting volume 634 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 100 100

cM capacity (veh/h) 689 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3

Volume Total 34 34 634 634 634

Volume Left 34 34 0 0 0

Volume Right 0 0 0 0 0

cSH 689 689 1700 1700 1700

Volume to Capacity 0.05 0.05 0.37 0.37 0.37

Queue Length 95th (ft) 4 4 0 0 0

Control Delay (s) 10.5 10.5 0.0 0.0 0.0

Lane LOS B B

Approach Delay (s) 10.5 0.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15
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2: Baldwin Road & SB to NB X-over 01/04/2023
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Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 80 0 0 1924 0 0

Future Volume (Veh/h) 80 0 0 1924 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 87 0 0 2091 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1046 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1046 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 61 100 100

cM capacity (veh/h) 224 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2

Volume Total 44 44 1046 1046

Volume Left 44 44 0 0

Volume Right 0 0 0 0

cSH 224 224 1700 1700

Volume to Capacity 0.19 0.19 0.61 0.61

Queue Length 95th (ft) 18 18 0 0

Control Delay (s) 24.9 24.9 0.0 0.0

Lane LOS C C

Approach Delay (s) 24.9 0.0

Approach LOS C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15
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6: Baldwin Road & S. Baldwin Commons 01/04/2023
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 129 288 48 296 0 0 0 0 0 958 18

Future Volume (vph) 0 129 288 48 296 0 0 0 0 0 958 18

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 5.7 6.1 6.1 6.1

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 1.00 1.00

Satd. Flow (prot) 1923 1683 3736 3725 1667

Flt Permitted 1.00 1.00 0.52 1.00 1.00

Satd. Flow (perm) 1923 1683 1945 3725 1667

Peak-hour factor, PHF 0.92 0.84 0.84 0.95 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 154 343 51 312 0 0 0 0 0 1041 20

RTOR Reduction (vph) 0 0 208 0 0 0 0 0 0 0 0 13

Lane Group Flow (vph) 0 154 135 0 363 0 0 0 0 0 1041 7

Heavy Vehicles (%) 2% 4% 1% 1% 1% 2% 2% 2% 2% 2% 2% 2%

Turn Type NA Perm Perm NA NA Perm

Protected Phases 4 5 6

Permitted Phases 4 5 6

Actuated Green, G (s) 31.5 31.5 29.1 41.5 41.5

Effective Green, g (s) 31.5 31.5 29.1 41.5 41.5

Actuated g/C Ratio 0.26 0.26 0.24 0.35 0.35

Clearance Time (s) 5.7 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 504 441 471 1288 576

v/s Ratio Prot 0.08 c0.28

v/s Ratio Perm c0.08 c0.19 0.00

v/c Ratio 0.31 0.31 0.77 0.81 0.01

Uniform Delay, d1 35.5 35.5 42.3 35.6 25.8

Progression Factor 1.00 1.00 0.18 1.00 1.00

Incremental Delay, d2 0.3 0.4 7.1 3.8 0.0

Delay (s) 35.8 35.9 14.6 39.5 25.8

Level of Service D D B D C

Approach Delay (s) 35.9 14.6 0.0 39.2

Approach LOS D B A D

Intersection Summary

HCM 2000 Control Delay 33.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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8: Baldwin Road & Brown Road 01/04/2023
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 694 0 0 0 380 865

Future Volume (vph) 694 0 0 0 380 865

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.1 5.7 6.1

Lane Util. Factor 0.97 0.97 0.95

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 3614 3614 3725

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 3614 3614 3725

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 754 0 0 0 413 940

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 754 0 0 0 413 940

Turn Type Prot Prot NA

Protected Phases 1 4 2 4

Permitted Phases

Actuated Green, G (s) 18.7 31.5 89.5

Effective Green, g (s) 18.7 31.5 89.5

Actuated g/C Ratio 0.16 0.26 0.75

Clearance Time (s) 6.1 5.7

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 563 948 2778

v/s Ratio Prot c0.21 c0.11 c0.25

v/s Ratio Perm

v/c Ratio 1.34 0.44 0.34

Uniform Delay, d1 50.6 36.8 5.2

Progression Factor 0.14 1.51 2.18

Incremental Delay, d2 153.8 0.2 0.1

Delay (s) 160.9 55.9 11.4

Level of Service F E B

Approach Delay (s) 160.9 0.0 25.0

Approach LOS F A C

Intersection Summary

HCM 2000 Control Delay 73.6 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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36: Baldwin Village Mid Driveway & Baldwin Road 01/04/2023
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 148 0 0 829 136

Future Volume (Veh/h) 0 148 0 0 829 136

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 161 0 0 901 148

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 901 450 1049

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 901 450 1049

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 71 100

cM capacity (veh/h) 278 556 659

Direction, Lane # EB 1 SB 1 SB 2 SB 3

Volume Total 161 450 450 148

Volume Left 0 0 0 0

Volume Right 161 0 0 148

cSH 556 1700 1700 1700

Volume to Capacity 0.29 0.27 0.27 0.09

Queue Length 95th (ft) 30 0 0 0

Control Delay (s) 14.1 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 14.1 0.0

Approach LOS B

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15
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4: Morgan Road & Baldwin Road 01/04/2023
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 71 0 0 876 154

Future Volume (Veh/h) 0 71 0 0 876 154

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 77 0 0 952 167

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 772

pX, platoon unblocked

vC, conflicting volume 1036 560 1119

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1036 560 1119

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 84 100

cM capacity (veh/h) 227 472 620

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 77 635 484

Volume Left 0 0 0

Volume Right 77 0 167

cSH 472 1700 1700

Volume to Capacity 0.16 0.37 0.28

Queue Length 95th (ft) 14 0 0

Control Delay (s) 14.1 0.0 0.0

Lane LOS B

Approach Delay (s) 14.1 0.0

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15
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3: Baldwin Road & NB to SB X-over 01/04/2023
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 110 0 0 0 0 852

Future Volume (Veh/h) 110 0 0 0 0 852

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 120 0 0 0 0 926

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1234

pX, platoon unblocked

vC, conflicting volume 463 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 463 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 77 100 100

cM capacity (veh/h) 528 1084 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 120 463 463

Volume Left 120 0 0

Volume Right 0 0 0

cSH 528 1700 1700

Volume to Capacity 0.23 0.27 0.27

Queue Length 95th (ft) 22 0 0

Control Delay (s) 13.8 0.0 0.0

Lane LOS B

Approach Delay (s) 13.8 0.0

Approach LOS B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15
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28: Baldwin Road & Baldwin Village South Driveway 01/04/2023
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 36 0 0 816 87

Future Volume (Veh/h) 0 36 0 0 816 87

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 0 0 887 95

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 934 491 982

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 934 491 982

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 100

cM capacity (veh/h) 264 523 699

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 39 591 391

Volume Left 0 0 0

Volume Right 39 0 95

cSH 523 1700 1700

Volume to Capacity 0.07 0.35 0.23

Queue Length 95th (ft) 6 0 0

Control Delay (s) 12.4 0.0 0.0

Lane LOS B

Approach Delay (s) 12.4 0.0

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 34.1% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

39: Baldwin Road & Baldwin Village South Driveway - Outward 01/04/2023
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 115 0 0 962 0

Future Volume (Veh/h) 0 115 0 0 962 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 125 0 0 1046 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1087

pX, platoon unblocked

vC, conflicting volume 1046 523 1046

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1046 523 1046

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 75 100

cM capacity (veh/h) 224 499 661

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 125 523 523

Volume Left 0 0 0

Volume Right 125 0 0

cSH 499 1700 1700

Volume to Capacity 0.25 0.31 0.31

Queue Length 95th (ft) 25 0 0

Control Delay (s) 14.6 0.0 0.0

Lane LOS B

Approach Delay (s) 14.6 0.0

Approach LOS B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 44.9% ICU Level of Service A

Analysis Period (min) 15
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Queuing and Blocking Report
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AM Build Alt A SimTraffic Report
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Intersection: 1: Baldwin Road & Judah Road

Movement EB WB NB NB SB SB

Directions Served LTR LTR ULT TR ULT TR

Maximum Queue (ft) 95 31 66 43 242 243

Average Queue (ft) 46 4 16 4 109 82

95th Queue (ft) 82 20 49 24 200 191

Link Distance (ft) 282 768 38 38 316 316

Upstream Blk Time (%) 1 0 0 0

Queuing Penalty (veh) 4 0 2 2

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Baldwin Road & SB to NB X-over

Movement EB EB

Directions Served L L

Maximum Queue (ft) 48 18

Average Queue (ft) 20 1

95th Queue (ft) 43 9

Link Distance (ft) 14 14

Upstream Blk Time (%) 4 0

Queuing Penalty (veh) 1 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Baldwin Road & NB to SB X-over

Movement WB

Directions Served L

Maximum Queue (ft) 76

Average Queue (ft) 38

95th Queue (ft) 72

Link Distance (ft) 25

Upstream Blk Time (%) 25

Queuing Penalty (veh) 15

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Baseline 01/04/2023

AM Build Alt A SimTraffic Report

Page 2

Intersection: 4: Morgan Road & Baldwin Road

Movement EB

Directions Served R

Maximum Queue (ft) 116

Average Queue (ft) 51

95th Queue (ft) 94

Link Distance (ft) 412

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 5: Jordan Xover & Baldwin Road

Movement EB EB

Directions Served L L

Maximum Queue (ft) 37 34

Average Queue (ft) 23 5

95th Queue (ft) 40 23

Link Distance (ft) 6 6

Upstream Blk Time (%) 5 1

Queuing Penalty (veh) 1 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: Baldwin Road & S. Baldwin Commons

Movement EB EB SB SB SB

Directions Served T R T T R

Maximum Queue (ft) 54 43 322 336 111

Average Queue (ft) 10 10 235 241 9

95th Queue (ft) 34 31 304 314 67

Link Distance (ft) 208 208 322 322

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 1 3

Storage Bay Dist (ft) 75

Storage Blk Time (%) 26

Queuing Penalty (veh) 3
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Intersection: 7: Baldwin Road & S. Baldwin Commons

Movement EB NB NB NB NB NB

Directions Served L L L T T T

Maximum Queue (ft) 18 105 112 66 57 103

Average Queue (ft) 1 49 51 20 10 35

95th Queue (ft) 7 93 94 51 39 83

Link Distance (ft) 2 184 184 184

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 130 130

Storage Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 1 0

Intersection: 8: Baldwin Road & Brown Road

Movement WB WB SB SB SB SB

Directions Served L L L L T T

Maximum Queue (ft) 26 17 188 221 224 158

Average Queue (ft) 5 1 120 131 34 43

95th Queue (ft) 21 8 180 198 121 97

Link Distance (ft) 25 25 284 284

Upstream Blk Time (%) 13 2 0

Queuing Penalty (veh) 15 2 1

Storage Bay Dist (ft) 135 135

Storage Blk Time (%) 6 10 0

Queuing Penalty (veh) 40 71 0

Intersection: 9: Baldwin Road & Brown Road

Movement EB EB WB WB WB NB NB NB

Directions Served LT T T T R T T TR

Maximum Queue (ft) 43 57 203 179 198 263 169 220

Average Queue (ft) 5 15 124 58 86 150 53 91

95th Queue (ft) 25 46 195 158 161 236 132 160

Link Distance (ft) 25 25 387 387 387 256 256 256

Upstream Blk Time (%) 8 23 0 0

Queuing Penalty (veh) 14 37 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Page 4

Intersection: 12: Dummy Node

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)

Intersection: 15: Baldwin Road & NB to SB X-over

Movement NB

Directions Served L

Maximum Queue (ft) 14

Average Queue (ft) 1

95th Queue (ft) 12

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 250

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 16: Baldwin Road/Baldiwn Road & Dummy Node

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)
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Intersection: 20: Baldiwn Road & Jordan Xover

Movement SB

Directions Served L

Maximum Queue (ft) 4

Average Queue (ft) 0

95th Queue (ft) 3

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 21: Baldwin Road

Movement NB

Directions Served T

Maximum Queue (ft) 67

Average Queue (ft) 14

95th Queue (ft) 56

Link Distance (ft) 11

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 24: Baldwin Road & Dummy Node

Movement WB

Directions Served R

Maximum Queue (ft) 48

Average Queue (ft) 21

95th Queue (ft) 47

Link Distance (ft) 343

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 26: Baldwin Road

Movement SB SB

Directions Served T T

Maximum Queue (ft) 14 10

Average Queue (ft) 1 0

95th Queue (ft) 8 5

Link Distance (ft) 48 48

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 27: Baldwin Road & Jordan Road

Movement WB NB NB

Directions Served R T TR

Maximum Queue (ft) 31 58 6

Average Queue (ft) 4 43 0

95th Queue (ft) 22 77 4

Link Distance (ft) 333 2 2

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 28: Baldwin Road & Baldwin Village South Driveway

Movement EB SB SB

Directions Served R T TR

Maximum Queue (ft) 81 7 14

Average Queue (ft) 37 0 1

95th Queue (ft) 65 3 7

Link Distance (ft) 220 5 5

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 30: Baldwin Road & SB to NB X-over

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)

Intersection: 31: Baldwin Road

Movement SB SB

Directions Served T T

Maximum Queue (ft) 28 37

Average Queue (ft) 2 2

95th Queue (ft) 14 17

Link Distance (ft) 38 38

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 34: Baldwin Road & Baldwin Village North Driveway

Movement EB NB SB

Directions Served LR L TR

Maximum Queue (ft) 63 31 11

Average Queue (ft) 23 4 0

95th Queue (ft) 53 20 6

Link Distance (ft) 314 168

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 36: Baldwin Village Mid Driveway

Movement EB SB SB

Directions Served R T TR

Maximum Queue (ft) 77 6 22

Average Queue (ft) 38 0 1

95th Queue (ft) 67 4 12

Link Distance (ft) 262 117 117

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 38: Baldwin Road

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)

Intersection: 39: Baldwin Road & Baldwin Village South Driveway - Outward

Movement EB

Directions Served R

Maximum Queue (ft) 180

Average Queue (ft) 76

95th Queue (ft) 144

Link Distance (ft) 304

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 42: 

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)

Intersection: 44: 

Movement EB SB SB

Directions Served R T T

Maximum Queue (ft) 79 5 9

Average Queue (ft) 46 0 0

95th Queue (ft) 74 4 5

Link Distance (ft) 49 79 79

Upstream Blk Time (%) 14

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 45: Baldwin Road

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)

815



Queuing and Blocking Report

Baseline 01/04/2023

AM Build Alt A SimTraffic Report

Page 10

Intersection: 46: 

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)

Network Summary

Network wide Queuing Penalty: 215
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Intersection: 1: Baldwin Road & Judah Road

Movement EB WB NB NB SB SB

Directions Served LTR LTR ULT TR ULT TR

Maximum Queue (ft) 150 54 139 127 165 124

Average Queue (ft) 64 15 105 90 60 31

95th Queue (ft) 116 44 128 136 123 85

Link Distance (ft) 282 768 38 38 316 316

Upstream Blk Time (%) 84 53

Queuing Penalty (veh) 831 523

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Baldwin Road & SB to NB X-over

Movement EB EB NB NB

Directions Served L L T T

Maximum Queue (ft) 80 54 113 110

Average Queue (ft) 38 20 11 10

95th Queue (ft) 68 49 94 90

Link Distance (ft) 32 32 216 216

Upstream Blk Time (%) 37 15 1 1

Queuing Penalty (veh) 15 6 8 6

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Baldwin Road & NB to SB X-over

Movement WB

Directions Served L

Maximum Queue (ft) 73

Average Queue (ft) 38

95th Queue (ft) 64

Link Distance (ft) 25

Upstream Blk Time (%) 15

Queuing Penalty (veh) 17

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 4: Morgan Road & Baldwin Road

Movement EB SB

Directions Served R TR

Maximum Queue (ft) 68 4

Average Queue (ft) 31 0

95th Queue (ft) 56 3

Link Distance (ft) 412 258

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 5: Jordan Xover & Baldwin Road

Movement EB EB NB NB NB

Directions Served L L T T T

Maximum Queue (ft) 50 52 6 36 40

Average Queue (ft) 25 11 0 2 3

95th Queue (ft) 44 39 4 18 19

Link Distance (ft) 6 6 129 129 129

Upstream Blk Time (%) 15 5

Queuing Penalty (veh) 5 1

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: Baldwin Road & S. Baldwin Commons

Movement EB EB WB WB SB SB SB

Directions Served T R LT T T T R

Maximum Queue (ft) 192 201 44 44 339 334 174

Average Queue (ft) 76 86 3 11 242 235 21

95th Queue (ft) 149 165 21 35 323 319 102

Link Distance (ft) 220 220 21 21 302 302

Upstream Blk Time (%) 0 0 1 18 1 1

Queuing Penalty (veh) 0 0 2 31 7 5

Storage Bay Dist (ft) 75

Storage Blk Time (%) 42

Queuing Penalty (veh) 8
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Intersection: 7: Baldwin Road & S. Baldwin Commons

Movement EB NB NB NB NB NB

Directions Served L L L T T T

Maximum Queue (ft) 37 138 156 180 198 211

Average Queue (ft) 6 56 77 86 83 112

95th Queue (ft) 25 113 129 146 150 176

Link Distance (ft) 21 202 202 202

Upstream Blk Time (%) 10 0 0 0 0

Queuing Penalty (veh) 13 0 1 0 1

Storage Bay Dist (ft) 130 130

Storage Blk Time (%) 0 1 1

Queuing Penalty (veh) 0 3 4

Intersection: 8: Baldwin Road & Brown Road

Movement WB WB SB SB SB SB

Directions Served L L L L T T

Maximum Queue (ft) 56 55 189 221 280 270

Average Queue (ft) 21 13 136 148 143 143

95th Queue (ft) 49 41 198 219 253 231

Link Distance (ft) 25 25 222 222

Upstream Blk Time (%) 41 23 1 2 1

Queuing Penalty (veh) 141 78 0 13 4

Storage Bay Dist (ft) 135 135

Storage Blk Time (%) 21 24 3

Queuing Penalty (veh) 92 102 10

Intersection: 9: Baldwin Road & Brown Road

Movement EB EB WB WB WB NB NB NB

Directions Served LT T T T R T T TR

Maximum Queue (ft) 72 40 385 413 429 289 286 303

Average Queue (ft) 31 5 183 337 404 240 248 276

95th Queue (ft) 69 25 333 525 417 316 312 292

Link Distance (ft) 25 25 387 387 387 256 256 256

Upstream Blk Time (%) 45 10 0 29 94 15 15 62

Queuing Penalty (veh) 86 20 0 0 0 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 12: Dummy Node

Movement NB

Directions Served L

Maximum Queue (ft) 29

Average Queue (ft) 3

95th Queue (ft) 15

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 15: Baldwin Road & NB to SB X-over

Movement NB NB NB

Directions Served L T T

Maximum Queue (ft) 25 48 76

Average Queue (ft) 1 3 3

95th Queue (ft) 11 41 46

Link Distance (ft) 331 331

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 250

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 16: Baldwin Road/Baldiwn Road & Dummy Node

Movement EB WB SB

Directions Served R L T

Maximum Queue (ft) 23 73 4

Average Queue (ft) 5 39 0

95th Queue (ft) 19 68 3

Link Distance (ft) 93 19 123

Upstream Blk Time (%) 20

Queuing Penalty (veh) 10

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 19: 

Movement NB NB

Directions Served T TR

Maximum Queue (ft) 47 42

Average Queue (ft) 8 6

95th Queue (ft) 49 41

Link Distance (ft) 21 21

Upstream Blk Time (%) 3 2

Queuing Penalty (veh) 34 19

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Baldiwn Road & Jordan Xover

Movement SB

Directions Served L

Maximum Queue (ft) 25

Average Queue (ft) 1

95th Queue (ft) 12

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 24: Baldwin Road & Dummy Node

Movement WB

Directions Served R

Maximum Queue (ft) 173

Average Queue (ft) 76

95th Queue (ft) 139

Link Distance (ft) 343

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 26: Baldwin Road

Movement SB SB

Directions Served T T

Maximum Queue (ft) 9 7

Average Queue (ft) 0 0

95th Queue (ft) 6 5

Link Distance (ft) 49 49

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 27: Baldwin Road & Jordan Road

Movement WB NB NB

Directions Served R T TR

Maximum Queue (ft) 35 54 67

Average Queue (ft) 8 44 19

95th Queue (ft) 30 77 62

Link Distance (ft) 333 2 2

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 28: Baldwin Road & Baldwin Village South Driveway

Movement EB SB SB

Directions Served R T TR

Maximum Queue (ft) 56 3 26

Average Queue (ft) 23 0 1

95th Queue (ft) 50 2 10

Link Distance (ft) 220 6 6

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

822



PM Build Alt A

Baseline 01/04/2023

Scenario 1 SimTraffic Report

Page 7

Intersection: 30: Baldwin Road & SB to NB X-over

Movement SB

Directions Served L

Maximum Queue (ft) 45

Average Queue (ft) 4

95th Queue (ft) 27

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 31: Baldwin Road

Movement SB SB NW NW

Directions Served T T R R

Maximum Queue (ft) 18 9 138 133

Average Queue (ft) 1 0 97 68

95th Queue (ft) 9 5 142 147

Link Distance (ft) 38 38 49 49

Upstream Blk Time (%) 0 0 60 39

Queuing Penalty (veh) 0 0 597 385

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 34: Baldwin Road & Baldwin Village North Driveway

Movement EB NB SB SB

Directions Served LR L T TR

Maximum Queue (ft) 44 41 6 6

Average Queue (ft) 15 10 0 0

95th Queue (ft) 42 35 4 4

Link Distance (ft) 314 168 168

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75

Storage Blk Time (%) 0

Queuing Penalty (veh) 0
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Intersection: 36: Baldwin Village Mid Driveway & Baldwin Road

Movement EB

Directions Served R

Maximum Queue (ft) 87

Average Queue (ft) 39

95th Queue (ft) 72

Link Distance (ft) 247

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 38: Baldwin Road & Dummy Node

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)

Intersection: 39: Baldwin Road & Baldwin Village South Driveway - Outward

Movement EB SB

Directions Served R T

Maximum Queue (ft) 80 11

Average Queue (ft) 41 0

95th Queue (ft) 70 8

Link Distance (ft) 304 106

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 42: Baldwin Road & Dummy Node

Movement NB NB

Directions Served T TR

Maximum Queue (ft) 24 30

Average Queue (ft) 2 1

95th Queue (ft) 15 13

Link Distance (ft) 44 44

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 45: Baldwin Road & Dummy Node

Movement SB SB

Directions Served T TR

Maximum Queue (ft) 55 46

Average Queue (ft) 5 2

95th Queue (ft) 34 20

Link Distance (ft) 22 22

Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 4 1

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 46: 

Movement NB NB

Directions Served T T

Maximum Queue (ft) 353 357

Average Queue (ft) 145 124

95th Queue (ft) 410 401

Link Distance (ft) 439 439

Upstream Blk Time (%) 7 6

Queuing Penalty (veh) 72 57

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 3212
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Page 1 of 8Report dated 6-Jan-2023

Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 162

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Baldwin at Judah 2030 2030 PHF Flow Profile (veh)

2030 Build Alt-B 7.5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

AM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model No

Bypass Calibration No

Global Results Yes
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 162

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

Phi

1 SB Baldwin  0  0  24.00  2  27.00  2  164.00  66.00  30.00

2 EB Judah Road  90  0  12.00  1  14.00  1  164.00  66.00  30.00

3 NB Baldwin  180  0  24.00  2  27.00  2  164.00  66.00  30.00

4 WB Judah 
Road

 270  0  12.00  1  14.00  1  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 SB Baldwin  164.00  20.00  1  24.00  2  24.00  2

2 EB Judah Road  164.00  33.00  2  14.00  1  14.00  1

3 NB Baldwin  164.00  20.00  1  24.00  2  24.00  2

4 WB Judah 
Road

 164.00  33.00  2  14.00  1  14.00  1

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 SB Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 EB Judah Road  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0

3 NB Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

4 WB Judah 
Road

 0  1.000  0  1.000  20.00  1792 0  14.00  2091 0
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 162

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2030 AM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

Peak Hour 
Factor

1 SB Baldwin  1  1  1306  61  0  3.0  1.00  0.900

2 EB Judah Road  0  38  3  121  0  3.0  1.00  0.900

3 NB Baldwin  18  98  399  2  0  3.0  1.00  0.900

4 WB Judah 
Road

 0  3  4  6  0  3.0  1.00  0.900
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 162

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2030 AM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 SB Baldwin None  1369  123  444  2212  0.6188

2 EB Judah Road None  162  1329  163  714  0.2269

3 NB Baldwin None  517  43  1448  2293  0.2254

4 WB Judah Road None  13  554  6  1005  0.0129

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 SB Baldwin None  4.12  4.12  5.24 A A

2 EB Judah Road None  6.23  6.23  0.94 A A

3 NB Baldwin None  2.49  2.49  1.08 A A

4 WB Judah Road None  3.49  3.49  0.04 A A
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 162

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2030 AM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 SB Baldwin None  1521  137  493  2199  0.6919

2 EB Judah Road None  180  1475  181  659  0.2732

3 NB Baldwin None  574  48  1607  2289  0.2510

4 WB Judah Road None  14  615  7  982  0.0147

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 SB Baldwin None  4.54  4.54  5.24 A A

2 EB Judah Road None  6.62  6.62  0.94 A A

3 NB Baldwin None  2.48  2.48  1.08 A A

4 WB Judah Road None  3.44  3.44  0.04 A A
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 162

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2030 AM Peak - Approach Flows (Veh / Hour)
Time Slice SB Baldwin EB Judah Road NB Baldwin WB Judah Road

 0.0 - 7.5  164.79  19.50  62.23  1.56

 7.5 - 15.0  164.79  19.50  62.23  1.56

 15.0 - 22.5  164.79  19.50  62.23  1.56

 22.5 - 30.0  190.14  22.50  71.81  1.81

 30.0 - 37.5  190.14  22.50  71.81  1.81

 37.5 - 45.0  164.79  19.50  62.23  1.56

 45.0 - 52.5  164.79  19.50  62.23  1.56

 52.5 - 60.0  164.79  19.50  62.23  1.56

Peak 15 min  190.14  22.50  71.81  1.81

Peak 60 min  171.12  20.25  64.63  1.63

Exit Flow Profile

2030 AM Peak - Exit Flows (Veh / Hour)
Time Slice SB Baldwin EB Judah Road NB Baldwin WB Judah Road

 0.0 - 7.5  53.42  19.61  174.09  0.72

 7.5 - 15.0  53.44  19.62  174.29  0.72

 15.0 - 22.5  53.44  19.62  174.30  0.72

 22.5 - 30.0  61.63  22.62  200.76  0.83

 30.0 - 37.5  61.67  22.64  201.09  0.83

 37.5 - 45.0  53.48  19.64  174.64  0.72

 45.0 - 52.5  53.45  19.62  174.30  0.72

 52.5 - 60.0  53.44  19.62  174.30  0.72

0-60  444  163  1448  6

%Trucks  3.00  3.00  3.00  3.00
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 162

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Economics

Economic Input Data

2030 - Vehicle Delay Parameters

Peaks Peak / Day Days / Year
Delay Cost
($ / hour)

AM Peak  1  325  15.00

OFF Peak  14  325  15.00

PM Peak  1  325  15.00

2030 - Accident Severity Proportions and Costs
Accident Type Proportion (%) Cost ($)

Fatal Vehicle Accident 0.3 0

Incapacitating Vehicle Accident 17.7 0

Non-incapacitating Vehicle Accident 82 0

Damage Only Vehicle Accident 100 0

Pedestrian Injury Accident 100 0

Economics - Results Data

2030 Delay and Accident Costs
Delay Costs

Peak
Delays
Veh.hrs

Costs
($)

Accident Costs

Accident
Types

Annual
Accidents

Accident
Costs

Total Costs

Cost
Type

Costs
($/year)

AM  721.34  10820 Vehicles Injury  0.00  0 Vehicle Delay Cost  10820

OFF  0.00  0 Vehicles DO  0.00  0 Vehicle Injury Acc Cost  0

PM  0.00  0 Pedestrians  0.00  0 Vehicle DO Acc Cost  0

Pedestrian Accident Cost  0

Total Accident Cost  0

Total  721.34  10820 Totals  0.00  0 TOTAL COST  10820
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 162

Project: Baldwin at Judah 20302030 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2030 AM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  2061  2061

Capacity veh/hr  6225  6225

Average Delay sec/veh  3.88  3.88

L.O.S. (Signal) A – F A A

L.O.S. (Unsig) A – F A A

Total Delay veh.hrs  2.22  2.22
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HCM Unsignalized Intersection Capacity Analysis

34: Baldwin Road & Baldwin Village North Driveway 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 6 23 5 430 1347 14

Future Volume (Veh/h) 6 23 5 430 1347 14

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 7 25 5 467 1464 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1715 740 1479

vC1, stage 1 conf vol 1472

vC2, stage 2 conf vol 244

vCu, unblocked vol 1715 740 1479

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 96 93 99

cM capacity (veh/h) 171 360 451

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 32 5 234 234 976 503

Volume Left 7 5 0 0 0 0

Volume Right 25 0 0 0 0 15

cSH 290 451 1700 1700 1700 1700

Volume to Capacity 0.11 0.01 0.14 0.14 0.57 0.30

Queue Length 95th (ft) 9 1 0 0 0 0

Control Delay (s) 19.0 13.1 0.0 0.0 0.0 0.0

Lane LOS C B

Approach Delay (s) 19.0 0.1 0.0

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

7: Baldwin Road & S. Baldwin Commons 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 16 0 104 466 0 0

Future Volume (vph) 16 0 104 466 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1

Lane Util. Factor 1.00 0.97 0.91

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 1863 3650 5406

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 1863 3650 5406

Peak-hour factor, PHF 0.92 0.92 0.95 0.95 0.92 0.92

Adj. Flow (vph) 17 0 109 491 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 17 0 109 491 0 0

Heavy Vehicles (%) 2% 2% 1% 1% 2% 2%

Turn Type Prot custom NA

Protected Phases 4 2 5

Permitted Phases 5

Actuated Green, G (s) 18.6 10.8 77.0

Effective Green, g (s) 18.6 10.8 77.0

Actuated g/C Ratio 0.16 0.09 0.64

Clearance Time (s) 5.7 6.1

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 288 328 3468

v/s Ratio Prot c0.01 c0.09

v/s Ratio Perm c0.03

v/c Ratio 0.06 0.33 0.14

Uniform Delay, d1 43.2 51.2 8.5

Progression Factor 0.03 1.17 0.57

Incremental Delay, d2 0.1 0.6 0.0

Delay (s) 1.3 60.6 4.9

Level of Service A E A

Approach Delay (s) 1.3 15.0 0.0

Approach LOS A B A

Intersection Summary

HCM 2000 Control Delay 14.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.14

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 26.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

9: Baldwin Road & Brown Road 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

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

Lane Configurations

Traffic Volume (vph) 4 317 0 0 241 136 0 434 424 0 0 0

Future Volume (vph) 4 317 0 0 241 136 0 434 424 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1 6.1

Lane Util. Factor 0.95 0.95 1.00 0.91

Frt 1.00 1.00 0.85 0.93

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 3723 3725 1667 4956

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3541 3725 1667 4956

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 4 345 0 0 262 148 0 472 461 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 127 0 132 0 0 0 0

Lane Group Flow (vph) 0 349 0 0 262 21 0 801 0 0 0 0

Turn Type Perm NA NA Prot NA

Protected Phases 4 1 1 2

Permitted Phases 4

Actuated Green, G (s) 18.6 17.3 17.3 66.2

Effective Green, g (s) 18.6 17.3 17.3 66.2

Actuated g/C Ratio 0.16 0.14 0.14 0.55

Clearance Time (s) 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 548 537 240 2734

v/s Ratio Prot c0.07 0.01 c0.16

v/s Ratio Perm c0.10

v/c Ratio 0.64 0.49 0.09 0.29

Uniform Delay, d1 47.5 47.3 44.5 14.4

Progression Factor 0.05 1.00 1.00 1.00

Incremental Delay, d2 1.9 0.7 0.2 0.3

Delay (s) 4.3 48.0 44.7 14.7

Level of Service A D D B

Approach Delay (s) 4.3 46.8 14.7 0.0

Approach LOS A D B A

Intersection Summary

HCM 2000 Control Delay 20.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

27: Baldwin Road & Jordan Rd 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 4 523 6 0 0

Future Volume (Veh/h) 0 4 523 6 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 4 568 7 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 667

pX, platoon unblocked 0.95 0.95 0.95

vC, conflicting volume 572 288 575

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 456 158 459

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 509 820 1048

Direction, Lane # WB 1 NB 1 NB 2

Volume Total 4 379 196

Volume Left 0 0 0

Volume Right 4 0 7

cSH 820 1700 1700

Volume to Capacity 0.00 0.22 0.12

Queue Length 95th (ft) 0 0 0

Control Delay (s) 9.4 0.0 0.0

Lane LOS A

Approach Delay (s) 9.4 0.0

Approach LOS A

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

5: Jordan Xover & Baldwin Road 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 47 0 0 482 0 0

Future Volume (Veh/h) 47 0 0 482 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.93 0.92 0.92

Hourly flow rate (vph) 51 0 0 518 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 610

pX, platoon unblocked 0.97

vC, conflicting volume 173 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 61 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 94 100 100

cM capacity (veh/h) 915 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3

Volume Total 26 26 173 173 173

Volume Left 26 26 0 0 0

Volume Right 0 0 0 0 0

cSH 915 915 1700 1700 1700

Volume to Capacity 0.03 0.03 0.10 0.10 0.10

Queue Length 95th (ft) 2 2 0 0 0

Control Delay (s) 9.0 9.0 0.0 0.0 0.0

Lane LOS A A

Approach Delay (s) 9.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

2: Baldwin Road & SB to NB X-over 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 36 0 0 487 0 0

Future Volume (Veh/h) 36 0 0 487 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.90 0.92 0.92

Hourly flow rate (vph) 39 0 0 541 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 270 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 270 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 94 100 100

cM capacity (veh/h) 696 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2

Volume Total 20 20 270 270

Volume Left 20 20 0 0

Volume Right 0 0 0 0

cSH 696 696 1700 1700

Volume to Capacity 0.03 0.03 0.16 0.16

Queue Length 95th (ft) 2 2 0 0

Control Delay (s) 10.3 10.3 0.0 0.0

Lane LOS B B

Approach Delay (s) 10.3 0.0

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 28.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

6: Baldwin Road & S. Baldwin Commons 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

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

Lane Configurations

Traffic Volume (vph) 0 16 25 51 53 0 0 0 0 0 1614 12

Future Volume (vph) 0 16 25 51 53 0 0 0 0 0 1614 12

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 5.7 6.1 6.1 6.1

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.98 1.00 1.00

Satd. Flow (prot) 1923 1683 3672 3725 1667

Flt Permitted 1.00 1.00 0.98 1.00 1.00

Satd. Flow (perm) 1923 1683 3672 3725 1667

Peak-hour factor, PHF 0.92 0.84 0.84 0.95 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 19 30 54 56 0 0 0 0 0 1754 13

RTOR Reduction (vph) 0 0 25 0 0 0 0 0 0 0 0 5

Lane Group Flow (vph) 0 19 5 0 110 0 0 0 0 0 1754 8

Heavy Vehicles (%) 2% 4% 1% 1% 1% 2% 2% 2% 2% 2% 2% 2%

Turn Type NA Perm Split NA NA Prot

Protected Phases 4 1! 1! 6! 6!

Permitted Phases 4

Actuated Green, G (s) 18.6 18.6 17.3 72.7 72.7

Effective Green, g (s) 18.6 18.6 17.3 72.7 72.7

Actuated g/C Ratio 0.16 0.16 0.14 0.61 0.61

Clearance Time (s) 5.7 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 298 260 529 2256 1009

v/s Ratio Prot c0.01 c0.03 c0.47 0.00

v/s Ratio Perm 0.00

v/c Ratio 0.06 0.02 0.21 0.78 0.01

Uniform Delay, d1 43.3 43.0 45.3 17.6 9.4

Progression Factor 1.00 1.00 0.01 1.00 1.00

Incremental Delay, d2 0.1 0.0 0.2 1.7 0.0

Delay (s) 43.4 43.0 0.6 19.4 9.4

Level of Service D D A B A

Approach Delay (s) 43.1 0.6 0.0 19.3

Approach LOS D A A B

Intersection Summary

HCM 2000 Control Delay 18.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

8: Baldwin Road & Brown Road 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 241 0 0 0 321 1390

Future Volume (vph) 241 0 0 0 321 1390

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.1 5.7 6.1

Lane Util. Factor 0.97 0.97 0.95

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 3614 3614 3725

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 3614 3614 3725

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 262 0 0 0 349 1511

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 262 0 0 0 349 1511

Turn Type Prot Prot NA

Protected Phases 1 4 2 4

Permitted Phases

Actuated Green, G (s) 17.3 18.6 90.9

Effective Green, g (s) 17.3 18.6 90.9

Actuated g/C Ratio 0.14 0.16 0.76

Clearance Time (s) 6.1 5.7

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 521 560 2821

v/s Ratio Prot c0.07 c0.10 c0.41

v/s Ratio Perm

v/c Ratio 0.50 0.62 0.54

Uniform Delay, d1 47.4 47.4 5.9

Progression Factor 0.03 1.03 0.25

Incremental Delay, d2 0.7 1.5 0.1

Delay (s) 2.0 50.5 1.6

Level of Service A D A

Approach Delay (s) 2.0 0.0 10.8

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 55.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

36: Baldwin Village Mid Driveway 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 83 0 0 1490 113

Future Volume (Veh/h) 0 83 0 0 1490 113

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 90 0 0 1620 123

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1682 872 1743

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1682 872 1743

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 69 100

cM capacity (veh/h) 85 294 357

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 90 1080 663

Volume Left 0 0 0

Volume Right 90 0 123

cSH 294 1700 1700

Volume to Capacity 0.31 0.64 0.39

Queue Length 95th (ft) 32 0 0

Control Delay (s) 22.6 0.0 0.0

Lane LOS C

Approach Delay (s) 22.6 0.0

Approach LOS C

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

4: Morgan Road & Baldwin Road 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 104 0 0 1613 25

Future Volume (Veh/h) 0 104 0 0 1613 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 113 0 0 1753 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 793

pX, platoon unblocked

vC, conflicting volume 1766 890 1780

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1766 890 1780

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 60 100

cM capacity (veh/h) 75 286 345

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 113 1169 611

Volume Left 0 0 0

Volume Right 113 0 27

cSH 286 1700 1700

Volume to Capacity 0.40 0.69 0.36

Queue Length 95th (ft) 45 0 0

Control Delay (s) 25.6 0.0 0.0

Lane LOS D

Approach Delay (s) 25.6 0.0

Approach LOS D

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

3: Baldwin Road & NB to SB X-over 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 58 0 0 0 0 1501

Future Volume (Veh/h) 58 0 0 0 0 1501

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 63 0 0 0 0 1632

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1255

pX, platoon unblocked

vC, conflicting volume 816 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 816 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 100 100

cM capacity (veh/h) 315 1084 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 63 816 816

Volume Left 63 0 0

Volume Right 0 0 0

cSH 315 1700 1700

Volume to Capacity 0.20 0.48 0.48

Queue Length 95th (ft) 18 0 0

Control Delay (s) 19.3 0.0 0.0

Lane LOS C

Approach Delay (s) 19.3 0.0

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

26: Proposed Xover & Baldwin Road 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 41 0 0 0 0 1421

Future Volume (Veh/h) 41 0 0 0 0 1421

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 45 0 0 0 0 1545

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 772 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 772 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 100 100

cM capacity (veh/h) 336 1084 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 45 772 772

Volume Left 45 0 0

Volume Right 0 0 0

cSH 336 1700 1700

Volume to Capacity 0.13 0.45 0.45

Queue Length 95th (ft) 11 0 0

Control Delay (s) 17.4 0.0 0.0

Lane LOS C

Approach Delay (s) 17.4 0.0

Approach LOS C

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

28: Baldwin Road & Baldwin Village South Driveway 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 76 0 0 1462 133

Future Volume (Veh/h) 0 76 0 0 1462 133

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 83 0 0 1589 145

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1662 867 1734

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1662 867 1734

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 72 100

cM capacity (veh/h) 88 296 359

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 83 1059 675

Volume Left 0 0 0

Volume Right 83 0 145

cSH 296 1700 1700

Volume to Capacity 0.28 0.62 0.40

Queue Length 95th (ft) 28 0 0

Control Delay (s) 21.8 0.0 0.0

Lane LOS C

Approach Delay (s) 21.8 0.0

Approach LOS C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 53.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

39: Baldwin Road & Baldwin Village South Driveway - Outward 01/03/2023

AM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 160 0 0 1559 0

Future Volume (Veh/h) 0 160 0 0 1559 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 174 0 0 1695 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1108

pX, platoon unblocked

vC, conflicting volume 1695 848 1695

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1695 848 1695

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 43 100

cM capacity (veh/h) 84 305 372

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 174 848 848

Volume Left 0 0 0

Volume Right 174 0 0

cSH 305 1700 1700

Volume to Capacity 0.57 0.50 0.50

Queue Length 95th (ft) 83 0 0

Control Delay (s) 31.4 0.0 0.0

Lane LOS D

Approach Delay (s) 31.4 0.0

Approach LOS D

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15

848
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 165

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Baldwin at Judah 2030 2030 PHF Flow Profile (veh)

2030 Build Alt-B 7.5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

PM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model No

Bypass Calibration No

Global Results Yes
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 165

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

Phi

1 SB Baldwin  0  0  24.00  2  27.00  2  164.00  66.00  30.00

2 EB Judah Road  90  0  12.00  1  14.00  1  164.00  66.00  30.00

3 NB Baldwin  180  0  24.00  2  27.00  2  164.00  66.00  30.00

4 WB Judah 
Road

 270  0  12.00  1  14.00  1  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 SB Baldwin  164.00  20.00  1  24.00  2  24.00  2

2 EB Judah Road  164.00  33.00  2  14.00  1  14.00  1

3 NB Baldwin  164.00  20.00  1  24.00  2  24.00  2

4 WB Judah 
Road

 164.00  33.00  2  14.00  1  14.00  1

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 SB Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 EB Judah Road  0  1.000  0  1.000  20.00  1792 0  14.00  2091 0

3 NB Baldwin  0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

4 WB Judah 
Road

 0  1.000  0  1.000  20.00  1792 0  14.00  2091 0
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 165

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2030 PM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

Peak Hour 
Factor

1 SB Baldwin  11  6  758  61  0  3.0  1.00  0.900

2 EB Judah Road  0  173  4  79  0  3.0  1.00  0.900

3 NB Baldwin  41  304  1617  18  0  3.0  1.00  0.900

4 WB Judah 
Road

 0  9  6  15  0  3.0  1.00  0.900
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 165

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2030 PM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 SB Baldwin None  836  359  1811  1973  0.4236

2 EB Judah Road None  256  825  370  903  0.2834

3 NB Baldwin None  1980  194  887  2140  0.9250

4 WB Judah Road None  30  2140  28  409  0.0734

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 SB Baldwin None  3.22  3.22  2.38 A A

2 EB Judah Road None  5.28  5.28  1.20 A A

3 NB Baldwin None  21.18  21.18  56.52 C C

4 WB Judah Road None  9.15  9.15  0.27 A A
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 165

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2030 PM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 SB Baldwin None  929  384  1941  1949  0.4767

2 EB Judah Road None  284  914  398  870  0.3270

3 NB Baldwin None  2200  215  983  2119  1.0383

4 WB Judah Road None  33  2291  30  352  0.0946

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 SB Baldwin None  3.34  3.34  2.38 A A

2 EB Judah Road None  5.46  5.46  1.20 A A

3 NB Baldwin None  31.30  31.30  56.52 D D

4 WB Judah Road None  9.81  9.81  0.27 A A
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 165

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2030 PM Peak - Approach Flows (Veh / Hour)
Time Slice SB Baldwin EB Judah Road NB Baldwin WB Judah Road

 0.0 - 7.5  100.63  30.81  238.33  3.61

 7.5 - 15.0  100.63  30.81  238.33  3.61

 15.0 - 22.5  100.63  30.81  238.33  3.61

 22.5 - 30.0  116.11  35.56  275.00  4.17

 30.0 - 37.5  116.11  35.56  275.00  4.17

 37.5 - 45.0  100.63  30.81  238.33  3.61

 45.0 - 52.5  100.63  30.81  238.33  3.61

 52.5 - 60.0  100.63  30.81  238.33  3.61

Peak 15 min  116.11  35.56  275.00  4.17

Peak 60 min  104.50  32.00  247.50  3.75

Exit Flow Profile

2030 PM Peak - Exit Flows (Veh / Hour)
Time Slice SB Baldwin EB Judah Road NB Baldwin WB Judah Road

 0.0 - 7.5  217.30  44.41  106.65  3.36

 7.5 - 15.0  218.40  44.62  106.76  3.37

 15.0 - 22.5  218.51  44.64  106.77  3.37

 22.5 - 30.0  241.25  49.46  122.68  3.76

 30.0 - 37.5  243.91  49.97  122.98  3.80

 37.5 - 45.0  234.30  47.61  107.39  3.55

 45.0 - 52.5  219.04  44.74  106.79  3.38

 52.5 - 60.0  218.72  44.68  106.77  3.37

0-60  1811  370  887  28

%Trucks  3.00  3.00  3.00  3.00
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 165

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Economics

Economic Input Data

2030 - Vehicle Delay Parameters

Peaks Peak / Day Days / Year
Delay Cost
($ / hour)

AM Peak  1  325  15.00

OFF Peak  14  325  15.00

PM Peak  1  325  15.00

2030 - Accident Severity Proportions and Costs
Accident Type Proportion (%) Cost ($)

Fatal Vehicle Accident 0.3 0

Incapacitating Vehicle Accident 17.7 0

Non-incapacitating Vehicle Accident 82 0

Damage Only Vehicle Accident 100 0

Pedestrian Injury Accident 100 0

Economics - Results Data

2030 Delay and Accident Costs
Delay Costs

Peak
Delays
Veh.hrs

Costs
($)

Accident Costs

Accident
Types

Annual
Accidents

Accident
Costs

Total Costs

Cost
Type

Costs
($/year)

AM  721.34  10820 Vehicles Injury  0.00  0 Vehicle Delay Cost  73442

OFF  0.00  0 Vehicles DO  0.00  0 Vehicle Injury Acc Cost  0

PM  4174.77  62622 Pedestrians  0.00  0 Vehicle DO Acc Cost  0

Pedestrian Accident Cost  0

Total Accident Cost  0

Total  4896.11  73442 Totals  0.00  0 TOTAL COST  73442
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Rodel Version 1.96

Scheme: 2030 Build Alt-B

Run number 165

Project: Baldwin at Judah 20302030 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2030 PM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  3102  3102

Capacity veh/hr  5426  5426

Average Delay sec/veh  14.91  14.91

L.O.S. (Signal) A – F B B

L.O.S. (Unsig) A – F B B

Total Delay veh.hrs  12.85  12.85
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HCM Unsignalized Intersection Capacity Analysis

34: Baldwin Road & Baldwin Village North Driveway 01/04/2023

PM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 11 8 33 1783 828 20

Future Volume (Veh/h) 11 8 33 1783 828 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 9 36 1938 900 22

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1952 461 922

vC1, stage 1 conf vol 911

vC2, stage 2 conf vol 1041

vCu, unblocked vol 1952 461 922

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 95

cM capacity (veh/h) 222 547 736

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 21 36 969 969 600 322

Volume Left 12 36 0 0 0 0

Volume Right 9 0 0 0 0 22

cSH 298 736 1700 1700 1700 1700

Volume to Capacity 0.07 0.05 0.57 0.57 0.35 0.19

Queue Length 95th (ft) 6 4 0 0 0 0

Control Delay (s) 18.0 10.1 0.0 0.0 0.0 0.0

Lane LOS C B

Approach Delay (s) 18.0 0.2 0.0

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

7: Baldwin Road & S. Baldwin Commons 01/04/2023

PM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 129 0 344 1891 0 0

Future Volume (vph) 129 0 344 1891 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1

Lane Util. Factor 1.00 0.97 0.91

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 1863 3650 5406

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 1863 3650 5406

Peak-hour factor, PHF 0.92 0.92 0.95 0.95 0.92 0.92

Adj. Flow (vph) 140 0 362 1991 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 140 0 362 1991 0 0

Heavy Vehicles (%) 2% 2% 1% 1% 2% 2%

Turn Type Prot custom NA

Protected Phases 4 2 5

Permitted Phases 5

Actuated Green, G (s) 31.5 29.1 51.9

Effective Green, g (s) 31.5 29.1 51.9

Actuated g/C Ratio 0.26 0.24 0.43

Clearance Time (s) 5.7 6.1

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 489 885 2338

v/s Ratio Prot c0.08 c0.37

v/s Ratio Perm 0.10

v/c Ratio 0.29 0.41 0.85

Uniform Delay, d1 35.3 38.2 30.6

Progression Factor 0.04 0.59 0.46

Incremental Delay, d2 0.3 0.0 0.3

Delay (s) 1.7 22.7 14.4

Level of Service A C B

Approach Delay (s) 1.7 15.7 0.0

Approach LOS A B A

Intersection Summary

HCM 2000 Control Delay 14.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

9: Baldwin Road & Brown Road 01/04/2023

PM Build Alt B Synchro 11 Report

Page 1

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

Lane Configurations

Traffic Volume (vph) 20 360 0 0 694 681 0 1545 665 0 0 0

Future Volume (vph) 20 360 0 0 694 681 0 1545 665 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 6.1 6.1 6.1

Lane Util. Factor 0.95 0.95 1.00 0.91

Frt 1.00 1.00 0.85 0.95

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 3716 3725 1667 5111

Flt Permitted 0.88 1.00 1.00 1.00

Satd. Flow (perm) 3283 3725 1667 5111

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 391 0 0 754 740 0 1679 723 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 340 0 65 0 0 0 0

Lane Group Flow (vph) 0 413 0 0 754 400 0 2337 0 0 0 0

Turn Type D.Pm NA NA Prot NA

Protected Phases 4 1 1 2

Permitted Phases 1

Actuated Green, G (s) 31.5 18.7 18.7 51.9

Effective Green, g (s) 31.5 18.7 18.7 51.9

Actuated g/C Ratio 0.26 0.16 0.16 0.43

Clearance Time (s) 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 861 580 259 2210

v/s Ratio Prot 0.20 c0.24 c0.46

v/s Ratio Perm c0.13

v/c Ratio 0.48 1.30 1.54 1.06

Uniform Delay, d1 37.3 50.6 50.6 34.0

Progression Factor 0.02 1.00 1.00 1.00

Incremental Delay, d2 0.4 147.3 263.0 36.5

Delay (s) 1.3 198.0 313.6 70.6

Level of Service A F F E

Approach Delay (s) 1.3 255.3 70.6 0.0

Approach LOS A F E A

Intersection Summary

HCM 2000 Control Delay 128.0 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 107.5% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

27: Baldwin Road & Jordan Road 01/04/2023

PM Build Alt B Synchro 11 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 7 1847 4 0 0

Future Volume (Veh/h) 0 7 1847 4 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 8 2008 4 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 648

pX, platoon unblocked 0.62 0.62 0.62

vC, conflicting volume 2010 1006 2012

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1412 0 1415

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 99 100

cM capacity (veh/h) 80 676 298

Direction, Lane # WB 1 NB 1 NB 2

Volume Total 8 1339 673

Volume Left 0 0 0

Volume Right 8 0 4

cSH 676 1700 1700

Volume to Capacity 0.01 0.79 0.40

Queue Length 95th (ft) 1 0 0

Control Delay (s) 10.4 0.0 0.0

Lane LOS B

Approach Delay (s) 10.4 0.0

Approach LOS B

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 58.6% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

5: Jordan Xover & Baldwin Road 01/04/2023

PM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 62 0 0 1770 0 0

Future Volume (Veh/h) 62 0 0 1770 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.93 0.92 0.92

Hourly flow rate (vph) 67 0 0 1903 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 591

pX, platoon unblocked 0.67

vC, conflicting volume 634 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 100 100

cM capacity (veh/h) 689 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3

Volume Total 34 34 634 634 634

Volume Left 34 34 0 0 0

Volume Right 0 0 0 0 0

cSH 689 689 1700 1700 1700

Volume to Capacity 0.05 0.05 0.37 0.37 0.37

Queue Length 95th (ft) 4 4 0 0 0

Control Delay (s) 10.5 10.5 0.0 0.0 0.0

Lane LOS B B

Approach Delay (s) 10.5 0.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

2: Baldwin Road & SB to NB X-over 01/04/2023

PM Build Alt B Synchro 11 Report

Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 80 0 0 1924 0 0

Future Volume (Veh/h) 80 0 0 1924 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 87 0 0 2091 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1046 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1046 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 61 100 100

cM capacity (veh/h) 224 1084 1622

Direction, Lane # EB 1 EB 2 NB 1 NB 2

Volume Total 44 44 1046 1046

Volume Left 44 44 0 0

Volume Right 0 0 0 0

cSH 224 224 1700 1700

Volume to Capacity 0.19 0.19 0.61 0.61

Queue Length 95th (ft) 18 18 0 0

Control Delay (s) 24.9 24.9 0.0 0.0

Lane LOS C C

Approach Delay (s) 24.9 0.0

Approach LOS C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

6: Baldwin Road & S. Baldwin Commons 01/04/2023

PM Build Alt B Synchro 11 Report

Page 1

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

Lane Configurations

Traffic Volume (vph) 0 129 288 48 296 0 0 0 0 0 958 18

Future Volume (vph) 0 129 288 48 296 0 0 0 0 0 958 18

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.7 5.7 6.1 6.1 6.1

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 1.00 1.00

Satd. Flow (prot) 1923 1683 3736 3725 1667

Flt Permitted 1.00 1.00 0.52 1.00 1.00

Satd. Flow (perm) 1923 1683 1945 3725 1667

Peak-hour factor, PHF 0.92 0.84 0.84 0.95 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 154 343 51 312 0 0 0 0 0 1041 20

RTOR Reduction (vph) 0 0 208 0 0 0 0 0 0 0 0 13

Lane Group Flow (vph) 0 154 135 0 363 0 0 0 0 0 1041 7

Heavy Vehicles (%) 2% 4% 1% 1% 1% 2% 2% 2% 2% 2% 2% 2%

Turn Type NA Perm Perm NA NA Perm

Protected Phases 4 5 6

Permitted Phases 4 5 6

Actuated Green, G (s) 31.5 31.5 29.1 41.5 41.5

Effective Green, g (s) 31.5 31.5 29.1 41.5 41.5

Actuated g/C Ratio 0.26 0.26 0.24 0.35 0.35

Clearance Time (s) 5.7 5.7 6.1 6.1 6.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 504 441 471 1288 576

v/s Ratio Prot 0.08 c0.28

v/s Ratio Perm c0.08 c0.19 0.00

v/c Ratio 0.31 0.31 0.77 0.81 0.01

Uniform Delay, d1 35.5 35.5 42.3 35.6 25.8

Progression Factor 1.00 1.00 0.18 1.00 1.00

Incremental Delay, d2 0.3 0.4 7.1 3.8 0.0

Delay (s) 35.8 35.9 14.6 39.5 25.8

Level of Service D D B D C

Approach Delay (s) 35.9 14.6 0.0 39.2

Approach LOS D B A D

Intersection Summary

HCM 2000 Control Delay 33.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

8: Baldwin Road & Brown Road 01/04/2023

PM Build Alt B Synchro 11 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 694 0 0 0 380 865

Future Volume (vph) 694 0 0 0 380 865

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.1 5.7 6.1

Lane Util. Factor 0.97 0.97 0.95

Frt 1.00 1.00 1.00

Flt Protected 0.95 0.95 1.00

Satd. Flow (prot) 3614 3614 3725

Flt Permitted 0.95 0.95 1.00

Satd. Flow (perm) 3614 3614 3725

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 754 0 0 0 413 940

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 754 0 0 0 413 940

Turn Type Prot Prot NA

Protected Phases 1 4 2 4

Permitted Phases

Actuated Green, G (s) 18.7 31.5 89.5

Effective Green, g (s) 18.7 31.5 89.5

Actuated g/C Ratio 0.16 0.26 0.75

Clearance Time (s) 6.1 5.7

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 563 948 2778

v/s Ratio Prot c0.21 c0.11 c0.25

v/s Ratio Perm

v/c Ratio 1.34 0.44 0.34

Uniform Delay, d1 50.6 36.8 5.2

Progression Factor 0.14 1.51 2.18

Incremental Delay, d2 153.8 0.2 0.1

Delay (s) 160.9 55.9 11.4

Level of Service F E B

Approach Delay (s) 160.9 0.0 25.0

Approach LOS F A C

Intersection Summary

HCM 2000 Control Delay 73.6 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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36: Baldwin Village Mid Driveway & Baldwin Road 01/04/2023
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 148 0 0 829 136

Future Volume (Veh/h) 0 148 0 0 829 136

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 161 0 0 901 148

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 901 450 1049

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 901 450 1049

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 71 100

cM capacity (veh/h) 278 556 659

Direction, Lane # EB 1 SB 1 SB 2 SB 3

Volume Total 161 450 450 148

Volume Left 0 0 0 0

Volume Right 161 0 0 148

cSH 556 1700 1700 1700

Volume to Capacity 0.29 0.27 0.27 0.09

Queue Length 95th (ft) 30 0 0 0

Control Delay (s) 14.1 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 14.1 0.0

Approach LOS B

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 71 0 0 876 154

Future Volume (Veh/h) 0 71 0 0 876 154

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 77 0 0 952 167

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 772

pX, platoon unblocked

vC, conflicting volume 1036 560 1119

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1036 560 1119

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 84 100

cM capacity (veh/h) 227 472 620

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 77 635 484

Volume Left 0 0 0

Volume Right 77 0 167

cSH 472 1700 1700

Volume to Capacity 0.16 0.37 0.28

Queue Length 95th (ft) 14 0 0

Control Delay (s) 14.1 0.0 0.0

Lane LOS B

Approach Delay (s) 14.1 0.0

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15
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3: Baldwin Road & NB to SB X-over 01/04/2023
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 110 0 0 0 0 852

Future Volume (Veh/h) 110 0 0 0 0 852

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 120 0 0 0 0 926

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1234

pX, platoon unblocked

vC, conflicting volume 463 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 463 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 77 100 100

cM capacity (veh/h) 528 1084 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 120 463 463

Volume Left 120 0 0

Volume Right 0 0 0

cSH 528 1700 1700

Volume to Capacity 0.23 0.27 0.27

Queue Length 95th (ft) 22 0 0

Control Delay (s) 13.8 0.0 0.0

Lane LOS B

Approach Delay (s) 13.8 0.0

Approach LOS B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 95 0 0 0 0 884

Future Volume (Veh/h) 95 0 0 0 0 884

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 103 0 0 0 0 961

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 480 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 480 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 100 100

cM capacity (veh/h) 514 1084 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 103 480 480

Volume Left 103 0 0

Volume Right 0 0 0

cSH 514 1700 1700

Volume to Capacity 0.20 0.28 0.28

Queue Length 95th (ft) 19 0 0

Control Delay (s) 13.7 0.0 0.0

Lane LOS B

Approach Delay (s) 13.7 0.0

Approach LOS B

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 80.1% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 36 0 0 816 87

Future Volume (Veh/h) 0 36 0 0 816 87

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 0 0 887 95

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 934 491 982

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 934 491 982

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 100

cM capacity (veh/h) 264 523 699

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 39 591 391

Volume Left 0 0 0

Volume Right 39 0 95

cSH 523 1700 1700

Volume to Capacity 0.07 0.35 0.23

Queue Length 95th (ft) 6 0 0

Control Delay (s) 12.4 0.0 0.0

Lane LOS B

Approach Delay (s) 12.4 0.0

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 34.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 115 0 0 962 0

Future Volume (Veh/h) 0 115 0 0 962 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 125 0 0 1046 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1087

pX, platoon unblocked

vC, conflicting volume 1046 523 1046

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1046 523 1046

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 75 100

cM capacity (veh/h) 224 499 661

Direction, Lane # EB 1 SB 1 SB 2

Volume Total 125 523 523

Volume Left 0 0 0

Volume Right 125 0 0

cSH 499 1700 1700

Volume to Capacity 0.25 0.31 0.31

Queue Length 95th (ft) 25 0 0

Control Delay (s) 14.6 0.0 0.0

Lane LOS B

Approach Delay (s) 14.6 0.0

Approach LOS B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 44.9% ICU Level of Service A

Analysis Period (min) 15
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Intersection: 1: Baldwin Road & Judah Road

Movement EB WB NB NB SB SB

Directions Served LTR LTR ULT TR ULT TR

Maximum Queue (ft) 102 35 61 39 212 202

Average Queue (ft) 43 2 16 2 85 52

95th Queue (ft) 79 16 48 18 167 153

Link Distance (ft) 282 768 38 38 316 316

Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 3 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Baldwin Road & SB to NB X-over

Movement EB EB

Directions Served L L

Maximum Queue (ft) 39 34

Average Queue (ft) 18 2

95th Queue (ft) 40 14

Link Distance (ft) 14 14

Upstream Blk Time (%) 4 0

Queuing Penalty (veh) 1 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Baldwin Road & NB to SB X-over

Movement WB

Directions Served L

Maximum Queue (ft) 75

Average Queue (ft) 36

95th Queue (ft) 69

Link Distance (ft) 25

Upstream Blk Time (%) 26

Queuing Penalty (veh) 15

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 4: Morgan Road & Baldwin Road

Movement EB

Directions Served R

Maximum Queue (ft) 111

Average Queue (ft) 49

95th Queue (ft) 92

Link Distance (ft) 412

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 5: Jordan Xover & Baldwin Road

Movement EB EB

Directions Served L L

Maximum Queue (ft) 48 30

Average Queue (ft) 22 5

95th Queue (ft) 42 22

Link Distance (ft) 6 6

Upstream Blk Time (%) 5 0

Queuing Penalty (veh) 1 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: Baldwin Road & S. Baldwin Commons

Movement EB EB SB SB SB

Directions Served T R T T R

Maximum Queue (ft) 50 47 341 351 145

Average Queue (ft) 10 10 243 252 12

95th Queue (ft) 35 30 322 337 74

Link Distance (ft) 208 208 322 322

Upstream Blk Time (%) 0 1

Queuing Penalty (veh) 3 6

Storage Bay Dist (ft) 75

Storage Blk Time (%) 26

Queuing Penalty (veh) 3
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Intersection: 7: Baldwin Road & S. Baldwin Commons

Movement EB NB NB NB NB NB

Directions Served L L L T T T

Maximum Queue (ft) 11 103 98 78 48 106

Average Queue (ft) 0 52 46 21 9 32

95th Queue (ft) 5 95 90 57 34 78

Link Distance (ft) 2 184 184 184

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 130 130

Storage Blk Time (%) 0 0 0

Queuing Penalty (veh) 1 0 0

Intersection: 8: Baldwin Road & Brown Road

Movement WB WB SB SB SB SB

Directions Served L L L L T T

Maximum Queue (ft) 25 11 187 224 247 186

Average Queue (ft) 4 0 123 131 34 52

95th Queue (ft) 20 6 185 194 128 121

Link Distance (ft) 25 25 284 284

Upstream Blk Time (%) 10 1 0 0

Queuing Penalty (veh) 12 1 1 0

Storage Bay Dist (ft) 135 135

Storage Blk Time (%) 6 10 0

Queuing Penalty (veh) 41 69 0

Intersection: 9: Baldwin Road & Brown Road

Movement EB EB WB WB WB NB NB NB

Directions Served LT T T T R T T TR

Maximum Queue (ft) 37 57 207 163 190 244 165 197

Average Queue (ft) 4 13 125 55 93 139 47 88

95th Queue (ft) 21 43 192 148 164 214 123 156

Link Distance (ft) 25 25 387 387 387 256 256 256

Upstream Blk Time (%) 8 24 0 0

Queuing Penalty (veh) 13 40 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 12: Dummy Node

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)

Intersection: 15: Baldwin Road & NB to SB X-over

Movement NB

Directions Served L

Maximum Queue (ft) 18

Average Queue (ft) 1

95th Queue (ft) 10

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 250

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 16: Baldwin Road/Baldiwn Road & Dummy Node

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)
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Intersection: 20: Baldiwn Road & Jordan Xover

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)

Intersection: 21: Baldwin Road

Movement NB

Directions Served T

Maximum Queue (ft) 56

Average Queue (ft) 13

95th Queue (ft) 52

Link Distance (ft) 11

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 24: Baldwin Road & Dummy Node

Movement WB

Directions Served R

Maximum Queue (ft) 44

Average Queue (ft) 20

95th Queue (ft) 47

Link Distance (ft) 343

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 26: Proposed Xover & Baldwin Road

Movement WB SB SB

Directions Served L T T

Maximum Queue (ft) 59 30 16

Average Queue (ft) 29 2 1

95th Queue (ft) 56 15 8

Link Distance (ft) 3 43 43

Upstream Blk Time (%) 10 0 0

Queuing Penalty (veh) 4 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 27: Baldwin Road & Jordan Rd

Movement WB NB

Directions Served R T

Maximum Queue (ft) 31 70

Average Queue (ft) 5 40

95th Queue (ft) 23 79

Link Distance (ft) 333 2

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 28: Baldwin Road & Baldwin Village South Driveway

Movement EB SB SB

Directions Served R T TR

Maximum Queue (ft) 85 13 11

Average Queue (ft) 37 0 1

95th Queue (ft) 67 6 8

Link Distance (ft) 220 5 5

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 30: Baldwin Road & SB to NB X-over

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)

Intersection: 31: Baldwin Road

Movement SB SB

Directions Served T T

Maximum Queue (ft) 41 35

Average Queue (ft) 4 2

95th Queue (ft) 21 14

Link Distance (ft) 38 38

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 1 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 34: Baldwin Road & Baldwin Village North Driveway

Movement EB NB SB

Directions Served LR L TR

Maximum Queue (ft) 48 31 6

Average Queue (ft) 22 3 0

95th Queue (ft) 47 18 4

Link Distance (ft) 314 168

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75

Storage Blk Time (%)

Queuing Penalty (veh)

877



Queuing and Blocking Report

Baseline 01/04/2023

AM Build Alt B SimTraffic Report

Page 8

Intersection: 36: Baldwin Village Mid Driveway

Movement EB SB

Directions Served R TR

Maximum Queue (ft) 82 20

Average Queue (ft) 41 1

95th Queue (ft) 71 12

Link Distance (ft) 262 117

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 38: Baldwin Road

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)

Intersection: 39: Baldwin Road & Baldwin Village South Driveway - Outward

Movement EB

Directions Served R

Maximum Queue (ft) 152

Average Queue (ft) 70

95th Queue (ft) 127

Link Distance (ft) 304

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 42: 

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)

Intersection: 44: 

Movement EB

Directions Served R

Maximum Queue (ft) 68

Average Queue (ft) 41

95th Queue (ft) 69

Link Distance (ft) 49

Upstream Blk Time (%) 8

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 46: Proposed Xover

Movement NB

Directions Served L

Maximum Queue (ft) 25

Average Queue (ft) 2

95th Queue (ft) 16

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 350

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 218
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Intersection: 1: Baldwin Road & Judah Road

Movement EB WB NB NB SB SB

Directions Served LTR LTR ULT TR ULT TR

Maximum Queue (ft) 121 42 136 127 101 83

Average Queue (ft) 58 13 101 73 51 16

95th Queue (ft) 100 39 127 141 92 57

Link Distance (ft) 282 768 38 38 316 316

Upstream Blk Time (%) 76 45

Queuing Penalty (veh) 733 435

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Baldwin Road & SB to NB X-over

Movement EB EB

Directions Served L L

Maximum Queue (ft) 70 52

Average Queue (ft) 36 19

95th Queue (ft) 60 48

Link Distance (ft) 34 34

Upstream Blk Time (%) 33 11

Queuing Penalty (veh) 13 5

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Baldwin Road & NB to SB X-over

Movement WB

Directions Served L

Maximum Queue (ft) 74

Average Queue (ft) 40

95th Queue (ft) 66

Link Distance (ft) 25

Upstream Blk Time (%) 14

Queuing Penalty (veh) 16

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 4: Morgan Road & Baldwin Road

Movement EB SB

Directions Served R TR

Maximum Queue (ft) 57 22

Average Queue (ft) 26 1

95th Queue (ft) 47 11

Link Distance (ft) 412 258

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 5: Jordan Xover & Baldwin Road

Movement EB EB NB NB NB

Directions Served L L T T T

Maximum Queue (ft) 52 53 40 38 47

Average Queue (ft) 26 11 2 3 3

95th Queue (ft) 45 38 17 19 21

Link Distance (ft) 6 6 129 129 129

Upstream Blk Time (%) 17 5

Queuing Penalty (veh) 5 1

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: Baldwin Road & S. Baldwin Commons

Movement EB EB WB WB SB SB SB

Directions Served T R LT T T T R

Maximum Queue (ft) 163 213 40 46 358 371 175

Average Queue (ft) 74 92 3 12 241 238 16

95th Queue (ft) 146 179 19 36 332 329 81

Link Distance (ft) 220 220 21 21 302 302

Upstream Blk Time (%) 1 2 20 2 1

Queuing Penalty (veh) 0 4 35 8 7

Storage Bay Dist (ft) 75

Storage Blk Time (%) 42

Queuing Penalty (veh) 7
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Intersection: 7: Baldwin Road & S. Baldwin Commons

Movement EB NB NB NB NB NB

Directions Served L L L T T T

Maximum Queue (ft) 34 136 144 166 182 215

Average Queue (ft) 5 56 73 98 84 108

95th Queue (ft) 23 121 128 148 147 172

Link Distance (ft) 21 202 202 202

Upstream Blk Time (%) 12 0 0 0

Queuing Penalty (veh) 15 0 0 1

Storage Bay Dist (ft) 130 130

Storage Blk Time (%) 0 1 1

Queuing Penalty (veh) 2 6 4

Intersection: 8: Baldwin Road & Brown Road

Movement WB WB SB SB SB SB

Directions Served L L L L T T

Maximum Queue (ft) 56 53 189 219 271 264

Average Queue (ft) 19 11 141 157 146 141

95th Queue (ft) 47 38 200 231 257 224

Link Distance (ft) 25 25 222 222

Upstream Blk Time (%) 39 16 2 3 1

Queuing Penalty (veh) 137 58 0 18 3

Storage Bay Dist (ft) 135 135

Storage Blk Time (%) 24 29 2

Queuing Penalty (veh) 104 125 8

Intersection: 9: Baldwin Road & Brown Road

Movement EB EB WB WB WB NB NB NB

Directions Served LT T T T R T T TR

Maximum Queue (ft) 74 40 374 402 432 284 293 307

Average Queue (ft) 39 7 167 317 405 232 242 275

95th Queue (ft) 73 31 308 521 418 308 322 288

Link Distance (ft) 25 25 387 387 387 256 256 256

Upstream Blk Time (%) 57 11 0 22 95 13 16 63

Queuing Penalty (veh) 108 22 0 0 0 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Baseline 01/04/2023

Scenario 1 SimTraffic Report

Page 4

Intersection: 12: Dummy Node

Movement NB

Directions Served L

Maximum Queue (ft) 48

Average Queue (ft) 3

95th Queue (ft) 23

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 15: Baldwin Road & NB to SB X-over

Movement NB

Directions Served L

Maximum Queue (ft) 11

Average Queue (ft) 0

95th Queue (ft) 5

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 250

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 16: Baldwin Road/Baldiwn Road & Dummy Node

Movement EB WB SB SB

Directions Served R L T T

Maximum Queue (ft) 40 73 32 14

Average Queue (ft) 6 36 1 0

95th Queue (ft) 22 64 15 8

Link Distance (ft) 93 19 123 123

Upstream Blk Time (%) 17

Queuing Penalty (veh) 9

Storage Bay Dist (ft)

Storage Blk Time (%) 0

Queuing Penalty (veh) 0
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Queuing and Blocking Report

Baseline 01/04/2023

Scenario 1 SimTraffic Report

Page 5

Intersection: 19: 

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)

Intersection: 20: Baldiwn Road & Jordan Xover

Movement SB

Directions Served L

Maximum Queue (ft) 24

Average Queue (ft) 1

95th Queue (ft) 11

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 24: Baldwin Road & Dummy Node

Movement WB

Directions Served R

Maximum Queue (ft) 184

Average Queue (ft) 80

95th Queue (ft) 153

Link Distance (ft) 343

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Baseline 01/04/2023

Scenario 1 SimTraffic Report

Page 6

Intersection: 26: Proposed Xover & Baldwin Road

Movement WB SB SB

Directions Served L T T

Maximum Queue (ft) 63 22 12

Average Queue (ft) 32 1 1

95th Queue (ft) 56 10 7

Link Distance (ft) 7 44 44

Upstream Blk Time (%) 7 0 0

Queuing Penalty (veh) 7 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 27: Baldwin Road & Jordan Road

Movement WB NB NB

Directions Served R T TR

Maximum Queue (ft) 35 64 60

Average Queue (ft) 8 46 18

95th Queue (ft) 30 77 58

Link Distance (ft) 333 2 2

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 28: Baldwin Road & Baldwin Village South Driveway

Movement EB SB SB

Directions Served R T TR

Maximum Queue (ft) 63 4 18

Average Queue (ft) 22 0 1

95th Queue (ft) 49 4 9

Link Distance (ft) 220 6 6

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Baseline 01/04/2023

Scenario 1 SimTraffic Report

Page 7

Intersection: 30: Baldwin Road & SB to NB X-over

Movement SB

Directions Served L

Maximum Queue (ft) 20

Average Queue (ft) 1

95th Queue (ft) 14

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 31: Baldwin Road

Movement SB SB NW NW

Directions Served T T R R

Maximum Queue (ft) 28 12 138 132

Average Queue (ft) 1 0 90 58

95th Queue (ft) 10 6 142 144

Link Distance (ft) 38 38 38 38

Upstream Blk Time (%) 0 0 50 31

Queuing Penalty (veh) 0 0 483 304

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 34: Baldwin Road & Baldwin Village North Driveway

Movement EB NB NB

Directions Served LR L T

Maximum Queue (ft) 30 44 7

Average Queue (ft) 13 14 0

95th Queue (ft) 37 41 5

Link Distance (ft) 314 316

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Baseline 01/04/2023

Scenario 1 SimTraffic Report

Page 8

Intersection: 36: Baldwin Village Mid Driveway & Baldwin Road

Movement EB

Directions Served R

Maximum Queue (ft) 98

Average Queue (ft) 40

95th Queue (ft) 77

Link Distance (ft) 247

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 38: Baldwin Road & Dummy Node

Movement NB NB

Directions Served T TR

Maximum Queue (ft) 4 6

Average Queue (ft) 0 0

95th Queue (ft) 3 4

Link Distance (ft) 55 55

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 39: Baldwin Road & Baldwin Village South Driveway - Outward

Movement EB

Directions Served R

Maximum Queue (ft) 95

Average Queue (ft) 43

95th Queue (ft) 74

Link Distance (ft) 304

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Baseline 01/04/2023

Scenario 1 SimTraffic Report

Page 9

Intersection: 42: Baldwin Road & Dummy Node

Movement NB NB NB

Directions Served T T TR

Maximum Queue (ft) 29 21 21

Average Queue (ft) 2 1 1

95th Queue (ft) 15 12 12

Link Distance (ft) 44 44 44

Upstream Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 45: Baldwin Road & Dummy Node

Movement SB SB

Directions Served T TR

Maximum Queue (ft) 97 38

Average Queue (ft) 6 1

95th Queue (ft) 41 11

Link Distance (ft) 22 22

Upstream Blk Time (%) 2 0

Queuing Penalty (veh) 11 1

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 46: Proposed Xover

Movement NB NB NB

Directions Served L T T

Maximum Queue (ft) 16 234 230

Average Queue (ft) 1 67 56

95th Queue (ft) 10 195 190

Link Distance (ft) 438 438

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Network Summary

Network wide Queuing Penalty: 2697
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APPENDIX F: CRASH ANALYSIS



Location:

Date:

1165943Crash ID:#1 S BALDWIN (0.864) 400 feet Nof S BALDWIN/BROWN TURN 

09/30/2017

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: inter driveway

Hour: 12p
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: day

How: rr-end

Complaint #: 170179750

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car ctrfront

2 S slow/stop on rd veh in transpt none none none none car ctrrear

3 S slow/stop on rd veh in transpt none none none none pickup ctrrear

UD10: 1165943

Location:

Date:

1332676Crash ID:#2 SB BALDWIN (0.838) 300 feet Nof BROWN RD 

03/02/2018

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: driveway

Hour: 10a
m

Injy B: 0

Weather: cloudy

Injy C: 2

HBD: N

Roadway: wet

Injy 0: 0

Drugs: N

LIght: day

How: head-on/lt

Complaint #: 180039878

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none disrgd traffic cntrl car ctrfront

2 NE left turn veh in transpt none none none none car rtside

UD10: 1332676

Location:

Date:

1450654Crash ID:#3 S BALDWIN (1.669) 300 feet Nof BROWN RD 

08/01/2018

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: straight

Hour: 7am

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 180144573

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S slow/stop on rd veh in transpt none none none unable to stop car ctrfront

2 S stop on road veh in transpt none none none none car ctrrear

UD10: 1450654

Location:

Date:

1755273Crash ID:#4 NB BALDWIN (1.688) 400 feet Nof BROWN RD 

06/25/2019

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: straight

Hour: 5pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 190121670

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N change lanes veh in transpt none none none failed to yield car rtside

2 N go straight veh in transpt none none none none car lftside

UD10: 1755273
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Location:

Date:

2123861Crash ID:#5 S BALDWIN (0.834) 278 feet Nof S BALDWIN/BROWN TURN 

10/15/2020

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter driveway

Hour: 12p
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: day

How: ss-same

Complaint #: 200208028

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W left turn veh in transpt none none none imprp turn car lftside

2 W go straight veh in transpt none none none none car rtfront

UD10: 2123861

Location:

Date:

2173820Crash ID:#6 S BALDWIN (1.688) 400 feet Nof BROWN RD 

12/15/2020

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: straight

Hour: 7pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: rr-end

Complaint #: 200249455

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S slow/stop on rd veh in transpt none none none unable to stop car ctrfront

2 S slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 2173820

Location:

Date:

2177747Crash ID:#7 SB BALDWIN (0.864) 400 feet Nof BROWN 

12/18/2020

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: straight

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 200251640

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car ctrfront

2 S stop on road veh in transpt none none none none car ctrrear

UD10: 2177747

Location:

Date:

2177751Crash ID:#8 NB S BALDWIN (1.678) 350 feet Nof BROWN RD 

12/18/2020

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: inter other

Hour: 5pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: ss-same

Complaint #: 200251750

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N right turn veh in transpt none none none imprp lane use car lftfront

2 N left turn veh in transpt none none none none car rtside

UD10: 2177751
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Location:

Date:

2435246Crash ID:#9 NB S BALDWIN (1.688) 400 feet Nof BROWN RD 

11/02/2021

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: straight

Hour: 4pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: day

How: rr-end

Complaint #: 210228897

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none failed to yield car rtfront

2 N change lanes veh in transpt none none none none car lftrear

UD10: 2435246

Location:

Date:

2476827Crash ID:#10 SB S BALDWIN (0.857) 400 feet Nof BROWN RD 

12/07/2021

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: median

Hour: 5am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: rr-end

Complaint #: 210255046

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unknown car rtfront

2 S left turn veh in transpt none none none unknown car rtrear

UD10: 2476827
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Crash Type

Count Type

0 uncoded

0 single

0 head-on

1 head-on/lt

0 angle

6 rr-end

0 rr-end/lt

0 rr-end/rt

3 ss-same

0 ss-opp

0 back

0 other

0 unknown

Totals 10

Lighting Conditions

Count Type

0 uncoded

7 day

0 dawn

0 dusk

3 dark/ltd

0 dark/unltd

0 other

0 unknown

Totals 10

Weather Conditions

Count Type

0 uncoded

7 clear

3 cloudy

0 fog

0 rain

0 snow

0 wind

0 sleet/hail

0 blowing snow

0 blowing sand

0 smoke

0 unknown

Totals 10

Road Condition

Count Type

0 uncoded

9 dry

1 wet

0 ice

0 snow

0 mud

0 slush

0 debris

0 water

0 sand

0 oily

0 other

0 unknown

Totals 10

Crashes by Month

Count Type

0 January

0 February

1 March

0 April

0 May

1 June

0 July

1 August

1 September

1 October

1 November

4 December

Totals 10

Hazardous Action

Count Type

10 none

0 speeding

0 spd too slow

2 failed to yield

1 disrgd traffic cntrl

0 wrong way

0 left of center

0 imprp passing

1 imprp lane use

1 imprp turn

0 imprp/no signal

0 imprp backing

4 unable to stop

0 other

2 unknown

0 reckls driving

0 carels driving

Totals 21

Unit Type

Count Type

0 Bicyclist

0 Engineer

21 Vehicle

0 Pedestrian

Totals 21

Crashes by Year

Count Type

1 2017

2 2018

1 2019

4 2020

2 2021

Totals 10

Page 4 of 5Generated 8/15/2022

Transportation Improvement Association

893



Crash Severity

Fatal A B C No Injy Total

Persons 0 0 0 2 0 2

Crashes 0 0 0 1 9 10

Alcohol in Crashes

Fatal A B C PDO Total

Drinking 0 0 0 0 0 0

Not Drinking 0 0 0 1 9 10

Totals 0 0 0 1 9 10

Crashes per Hour by Day

Sunday Monday Tuesday Wednesday Thursday Friday Saturday Total

12a-1a 0 0 0 0 0 0 0 0

1a-2a 0 0 0 0 0 0 0 0

2a-3a 0 0 0 0 0 0 0 0

3a-4a 0 0 0 0 0 0 0 0

4a-5a 0 0 0 0 0 0 0 0

5a-6a 0 0 1 0 0 0 0 1

6a-7a 0 0 0 0 0 0 0 0

7a-8a 0 0 0 1 0 0 0 1

8a-9a 0 0 0 0 0 0 0 0

9a-10a 0 0 0 0 0 0 0 0

10a-11a 0 0 0 0 0 1 0 1

11a-12p 0 0 0 0 0 0 0 0

12p-1p 0 0 0 0 1 0 1 2

1p-2p 0 0 0 0 0 0 0 0

2p-3p 0 0 0 0 0 1 0 1

3p-4p 0 0 0 0 0 0 0 0

4p-5p 0 0 1 0 0 0 0 1

5p-6p 0 0 1 0 0 1 0 2

6p-7p 0 0 0 0 0 0 0 0

7p-8p 0 0 1 0 0 0 0 1

8p-9p 0 0 0 0 0 0 0 0

9p-10p 0 0 0 0 0 0 0 0

10p-11p 0 0 0 0 0 0 0 0

11p-12a 0 0 0 0 0 0 0 0

Totals 0 0 4 1 1 3 1 10
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Location:

Date:

9957820Crash ID:#1 NB BALDWIN (1.617) 25 feet Nof BROWN RD 

02/02/2017

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: median

Hour: 10a
m

Injy B: 0

Weather: clear

Injy C: 2

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: angle

Complaint #: 170019373

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none disrgd traffic cntrl car lftrear

2 W left turn veh in transpt none none none none car ctrfront

UD10: 9957820

Location:

Date:

9983257Crash ID:#2 BALDWIN RD (1.615) 15 feet Nof BROWN RD 

03/04/2017

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: inter driveway

Hour: 6pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: dark/ltd

How: angle

Complaint #: 170038492

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E right turn veh in transpt none none none failed to yield car ctrfront

2 S go straight veh in transpt none none none none car rtrear

UD10: 9983257

Location:

Date:

1021554Crash ID:#3 S BALDWIN (1.608) 20 feet Sof S BALDWIN/BROWN TURN 

04/18/2017

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: straight

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 170008721

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none disrgd traffic cntrl car lftrear

2 S left turn veh in transpt none none none none pickup rtside

UD10: 1021554

Location:

Date:

1027766Crash ID:#4 NB BALDWIN (1.61) 10 feet Sof BROWN RD 

04/27/2017

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: straight

Hour: 3pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: rr-end

Complaint #: 170073933

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N slow/stop other veh in transpt none none none none car ctrrear

UD10: 1027766
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Location:

Date:

1032114Crash ID:#5 NB BALDWIN (1.606) 30 feet Sof BROWN RD 

04/29/2017

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: inter other

Hour: 10p
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: dark/ltd

How: rr-end

Complaint #: 170075497

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N start on rdwy veh in transpt none none none none car ctrrear

2 N unknown veh in transpt none none none unable to stop uncoded none

UD10: 1032114

Location:

Date:

1039789Crash ID:#6 SB S BALDWIN (0.793) 65 feet Nof BROWN RD 

05/09/2017

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: inter other

Hour: 5am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: dawn

How: rr-end

Complaint #: 170081659

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S start on rdwy veh in transpt none none none unable to stop pickup ctrfront

2 S stop on road veh in transpt none none none none pickup ctrrear

UD10: 1039789

Location:

Date:

1051825Crash ID:#7 SB S BALDWIN (0.79) 45 feet NWof BROWN RD 

05/23/2017

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: w/i intersection

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: angle

Complaint #: 170091054

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none disrgd traffic cntrl car lftfront

2 W left turn veh in transpt none none none none car rtrear

UD10: 1051825

Location:

Date:

1064872Crash ID:#8 S BALDWIN (1.614) 9 feet Nof S BALDWIN/BROWN TURN 

06/04/2017

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: w/i intersection

Hour: 4pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: rr-end/rt

Complaint #: 170099464

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 NW right turn veh in transpt none none none other car ctrrear

2 N go straight veh in transpt none none none none car ctrfront

UD10: 1064872
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Location:

Date:

1087008Crash ID:#9 BALDWIN (1.621) 50 feet Nof BROWN RD 

07/02/2017

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: inter driveway

Hour: 9am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: angle

Complaint #: 170119436

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E start on rdwy veh in transpt none none none other car lftfront

2 S right turn veh in transpt none none none none car rtrear

UD10: 1087008

Location:

Date:

1089981Crash ID:#10 NB BALDWIN (1.603) 50 feet Sof BROWN ROAD 

07/03/2017

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: w/i intersection

Hour: 6pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: ss-same

Complaint #: 170015003

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N right turn veh in transpt none none none failed to yield car lftfront

2 N go straight veh in transpt none none none none car rtfront

UD10: 1089981

Location:

Date:

1088046Crash ID:#11 SB BALDWIN (0.781) 0 feet Xof BROWN RD 

07/04/2017

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: w/i intersection

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: angle

Complaint #: 170120892

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none failed to yield car ctrfront

2 W left turn veh in transpt none none none none pickup rtrear

UD10: 1088046

Location:

Date:

1094569Crash ID:#12 NB BALDWIN (1.612) 0 feet Xof BROWN ROAD 

07/13/2017

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: w/i intersection

Hour: 7am

Injy B: 0

Weather: rain

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: day

How: angle

Complaint #: 170015827

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E left turn veh in transpt none none none none car rtside

2 N go straight veh in transpt none none none disrgd traffic cntrl car ctrfront

UD10: 1094569
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Location:

Date:

1106356Crash ID:#13 NB BALDWIN (1.618) 30 feet Nof BROWN RD 

07/20/2017

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: straight

Hour: 4pm

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 170132217

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N start on rdwy veh in transpt none none none none car ctrrear

UD10: 1106356

Location:

Date:

1167388Crash ID:#14 S BALDWIN (1.618) 30 feet Nof N S BALDWIN/BROWN TURN 

10/05/2017

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: w/i intersection

Hour: 8am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: angle

Complaint #: 170182944

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none failed to yield car lftfront

2 E left turn veh in transpt none none none none car ctrfront

UD10: 1167388

Location:

Date:

1197012Crash ID:#15 NB BALDWIN (1.605) 35 feet Sof BROWN RD 

10/13/2017

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: w/i intersection

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: rr-end

Complaint #: 170188423

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N stop on road veh in transpt none none none none car ctrrear

UD10: 1197012

Location:

Date:

1200834Crash ID:#16 SB S BALDWIN (0.79) 50 feet Nof S S BALDWIN/BROWN TURN 

11/04/2017

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: inter other

Hour: 10a
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 170202901

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop pickup ctrfront

2 S slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 1200834
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Location:

Date:

1268941Crash ID:#17 S BALDWIN (0.771) 53 feet Sof S BALDWIN/BROWN TURN 

12/30/2017

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: straight

Hour: 11a
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 170030353

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N backing veh in transpt none none none imprp backing sm truck ctrrear

2 N stop on road veh in transpt none none none none car ctrfront

UD10: 1268941

Location:

Date:

1279658Crash ID:#18 NB BALDWIN (1.603) 50 feet Sof BROWN RD 

01/06/2018

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: straight

Hour: 8am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 180003405

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N change lanes veh in transpt none none none failed to yield pickup rtside

2 N go straight veh in transpt none none none none car lftfront

UD10: 1279658

Location:

Date:

1279677Crash ID:#19 BROWN (0.007) 35 feet Eof S BALDWIN RD 

01/06/2018

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: straight

Hour: 6pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: rr-end

Complaint #: 180003679

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W slow/stop on rd veh in transpt none none none unable to stop car ctrfront

2 W stop on road veh in transpt none none none none car ctrrear

UD10: 1279677

Location:

Date:

1294790Crash ID:#20 NB BALDWIN (1.625) 70 feet Nof BROWN RD 

01/14/2018

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: straight

Hour: 9pm

Injy B: 0

Weather: blowing snow

Injy C: 0

HBD: N

Roadway: snow

Injy 0: 1

Drugs: N

LIght: dark/ltd

How: rr-end

Complaint #: 180014028

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 go straight veh in transpt none none none unknown car none

2 N stop on road veh in transpt none none none none car ctrrear

UD10: 1294790
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Location:

Date:

1294789Crash ID:#21 NB S BALDWIN (1.603) 50 feet Sof BROWN RD 

01/22/2018

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: straight

Hour: 12p
m

Injy B: 0

Weather: rain

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 3

Drugs: N

LIght: day

How: ss-same

Complaint #: 180014020

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N avoid veh-ft/bk veh in transpt none none none failed to yield car rtside

2 N go straight veh in transpt none none none none car lftside

UD10: 1294789

Location:

Date:

1301380Crash ID:#22 S BALDWIN (1.609) 15 feet Eof BROWN RD 

01/26/2018

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 1

Area: inter other

Hour: 4pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: rr-end

Complaint #: 180016907

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W go straight veh in transpt none none none unable to stop pickup ctrfront

2 W slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 1301380

Location:

Date:

1303820Crash ID:#23 S BALDWIN (0.784) 16 feet Nof S BALDWIN/BROWN TURN 

02/02/2018

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: fwy other

Hour: 5am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: dark/unltd

How: ss-same

Complaint #: 180002621

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S change lanes veh in transpt none none none unknown pickup none

2 S go straight veh in transpt none none none none car ctrrear

UD10: 1303820

Location:

Date:

1332589Crash ID:#24 NB BALDWIN RD (1.614) 10 feet Nof BROWN RD 

03/01/2018

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 4pm

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: snow

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 180039411

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N right turn veh in transpt none none none failed to yield car lftfront

2 N left turn veh in transpt none none none none car rtrear

UD10: 1332589
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Location:

Date:

1332630Crash ID:#25 BROWN (0.005) 29 feet Eof S BALDWIN RD 

03/06/2018

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: inter other

Hour: 10a
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: day

How: head-on/lt

Complaint #: 180042546

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none failed to yield car lftfront

2 SE left turn veh in transpt none none none none pickup rtside

UD10: 1332630

Location:

Date:

1336291Crash ID:#26 BROWN RD (0.002) 10 feet Wof BALDWIN RD 

03/08/2018

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 3pm

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: snow

Injy 0: 1

Drugs: N

LIght: day

How: ss-same

Complaint #: 180044233

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W left turn veh in transpt none none none imprp lane use car none

2 W left turn veh in transpt none none none none truck/bus rtfront

UD10: 1336291

Location:

Date:

1342972Crash ID:#27 NB BALDWIN (1.618) 30 feet Nof BROWN RD 

03/11/2018

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: median

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: angle

Complaint #: 180046085

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W go straight veh in transpt none none none failed to yield car ctrfront

2 S go straight veh in transpt none none none none car rtfront

UD10: 1342972

Location:

Date:

1392596Crash ID:#28 BROWN (0.005) 29 feet Eof S BALDWIN RD 

05/18/2018

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: inter other

Hour: 12p
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 180092660

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W go straight veh in transpt none none none unable to stop car ctrfront

2 W stop on road veh in transpt none none none none car ctrrear

UD10: 1392596
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Location:

Date:

1394876Crash ID:#29 BROWN (0.006) 50 feet Wof BALDWIN RD. 

05/19/2018

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: straight

Hour: 10p
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: dark/ltd

How: single

Complaint #: 180093748

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W go straight ran off road/r none none none unknown car ctrfront

UD10: 1394876

Location:

Date:

1404072Crash ID:#30 S BALDWIN (1.614) 9 feet Nof S BALDWIN/BROWN TURN 

05/30/2018

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: inter other

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 180101116

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car rtfront

2 S stop on road veh in transpt none none none none car ctrrear

UD10: 1404072

Location:

Date:

1415611Crash ID:#31 BROWN (0.003) 17 feet Eof S BALDWIN RD 

06/09/2018

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: straight

Hour: 9pm

Injy B: 0

Weather: rain

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: single

Complaint #: 180108331

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E go straight loss of control none none none other car rtfront

UD10: 1415611

Location:

Date:

1413311Crash ID:#32 S BALDWIN (1.615) 14 feet Nof S BALDWIN/BROWN TURN 

06/13/2018

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: straight

Hour: 3pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 180110785

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N change lanes veh in transpt none none none imprp lane use car lftside

2 N go straight veh in transpt none none none none car rtside

UD10: 1413311

Location:

Date:

1456116Crash ID:#33 SB BALDWIN RD. (1.609) 15 feet Sof BROWN RD. 

08/03/2018

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: inter other

Hour: 9pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: rr-end

Complaint #: 180146461

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car ctrfront

2 S stop on road veh in transpt none none none none pickup ctrrear

UD10: 1456116
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Location:

Date:

1461783Crash ID:#34 S BALDWIN (1.618) 30 feet Nof S BALDWIN/BROWN TURN 

08/13/2018

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: inter other

Hour: 3pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 180018597

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S slow/stop on rd veh in transpt none none none none car ctrrear

2 S go straight veh in transpt none none none unable to stop car ctrfront

UD10: 1461783

Location:

Date:

1478197Crash ID:#35 NB S BALDWIN (1.614) 10 feet Nof BROWN RD 

08/30/2018

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: w/i intersection

Hour: 3pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: angle

Complaint #: 180163556

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 left turn veh in transpt none none none unknown car none

2 N go straight veh in transpt none none none none car lftside

UD10: 1478197

Location:

Date:

1485903Crash ID:#36 NB BALDWIN (1.621) 50 feet Nof N BROWN RD 

09/10/2018

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: inter other

Hour: 7pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 180170640

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N change lanes veh in transpt none none none imprp lane use car rtrear

2 N go straight veh in transpt none none none none car lftfront

UD10: 1485903

Location:

Date:

1484652Crash ID:#37 BALDWIN (0.007) 40 feet Wof BROWN ROAD 

09/11/2018

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: w/i intersection

Hour: 11a
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: day

How: angle

Complaint #: 180020927

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none disrgd traffic cntrl car ctrfront

2 E left turn veh in transpt none none none none car lftfront

UD10: 1484652
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Location:

Date:

1496402Crash ID:#38 NB S BALDWIN (1.615) 15 feet Nof BROWN RD 

09/22/2018

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: straight

Hour: 7pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: dusk

How: ss-same

Complaint #: 180178806

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S change lanes veh in transpt none none none imprp lane use car rtfront

2 S go straight veh in transpt none none none none car lftrear

UD10: 1496402

Location:

Date:

1511807Crash ID:#39 S BALDWIN (1.615) 14 feet Nof S BALDWIN/BROWN TURN 

10/01/2018

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: inter other

Hour: 6pm

Injy B: 0

Weather: fog

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 180184686

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N u-turn veh in transpt none none none imprp lane use truck/bus rtside

2 N left turn veh in transpt none none none none car rtside

UD10: 1511807

Location:

Date:

1526689Crash ID:#40 S BALDWIN/BROWN (0.009) 32 feet Wof S BALDWIN RD 

10/21/2018

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: w/i intersection

Hour: 11a
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: ss-same

Complaint #: 180198530

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 left turn veh in transpt none none none unknown truck/bus none

2 W left turn veh in transpt none none none none car lftside

UD10: 1526689

Location:

Date:

1573656Crash ID:#41 NB S BALDWIN (1.598) 75 feet Sof BROWN RD 

11/30/2018

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: straight

Hour: 5pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: dark/ltd

How: rr-end

Complaint #: 180226233

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 go straight veh in transpt none none none unable to stop pickup none

2 N slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 1573656
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Location:

Date:

1597822Crash ID:#42 SB S BALDWIN (0.79) 50 feet Nof BROWN RD 

12/29/2018

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: inter driveway

Hour: 7pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 5

Drugs: N

LIght: dark/unltd

How: rr-end

Complaint #: 180245103

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car ctrfront

2 S slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 1597822

Location:

Date:

1597904Crash ID:#43 S BALDWIN (1.615) 14 feet Nof S BALDWIN/BROWN TURN 

01/02/2019

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: inter other

Hour: 6pm

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: ss-same

Complaint #: 190001181

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 NE left turn veh in transpt none none none other truck/bus lftrear

2 N go straight veh in transpt none none none none pickup rtfront

UD10: 1597904

Location:

Date:

1638261Crash ID:#44 WB BROWN (0.009) 49 feet Eof N S BALDWIN RD 

02/06/2019

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: inter other

Hour: 2pm

Injy B: 0

Weather: rain

Injy C: 0

HBD: N

Roadway: ice

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 190002383

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W slow/stop on rd veh in transpt none none none unable to stop car ctrfront

2 W slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 1638261

Location:

Date:

1686269Crash ID:#45 BROWN (0.002) 13 feet Eof N S BALDWIN RD 

04/10/2019

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: w/i intersection

Hour: 3pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: ss-same

Complaint #: 190066908

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N right turn veh in transpt none none none imprp turn truck/bus rtside

2 N right turn veh in transpt none none none none car lftside

UD10: 1686269
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Location:

Date:

1704109Crash ID:#46 S BALDWIN (1.621) 50 feet Nof BROWN RD 

05/02/2019

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter driveway

Hour: 10a
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 190081965

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S slow/stop on rd veh in transpt none none none unable to stop car ctrfront

2 S stop on road veh in transpt none none none none sm truck ctrrear

UD10: 1704109

Location:

Date:

1731624Crash ID:#47 S BALDWIN (1.608) 20 feet Sof S BALDWIN/BROWN TURN 

05/30/2019

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 4pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 190102042

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N change lanes veh in transpt none none none imprp lane use car rtfront

2 N go straight veh in transpt none none none none car lftfront

UD10: 1731624

Location:

Date:

1755299Crash ID:#48 S BALDWIN RD. (1.609) 15 feet Sof BROWN RD. RD 

07/01/2019

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: inter other

Hour: 3pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 190126152

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S slow/stop on rd veh in transpt none none none unable to stop car ctrfront

2 S stop on road veh in transpt none none none none car ctrrear

UD10: 1755299

Location:

Date:

1756441Crash ID:#49 NB BALDWIN (1.608) 20 feet Sof BROWN RD 

07/04/2019

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 9am

Injy B: 0

Weather: clear

Injy C: 2

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: angle

Complaint #: 190128426

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W go straight veh in transpt none none none other car lftside

2 N slow/stop on rd veh in transpt none none none unable to stop car ctrfront

UD10: 1756441
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Location:

Date:

1759720Crash ID:#50 BALDWIN (1.621) 50 feet Nof BROWN RD 

07/04/2019

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: w/i intersection

Hour: 9am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 5

Drugs: N

LIght: day

How: rr-end

Complaint #: 190128433

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car ctrfront

2 S stop on road veh in transpt none none none none car ctrrear

3 S go straight veh in transpt none none none none car ctrrear

UD10: 1759720

Location:

Date:

1762660Crash ID:#51 BALDWIN (1.606) 30 feet Eof BROWN RD 

07/07/2019

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: w/i intersection

Hour: 4pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 190130589

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N left turn veh in transpt none none none unable to stop car lftfront

2 N avoid veh-ft/bk veh in transpt none none none none car rtrear

UD10: 1762660

Location:

Date:

1771018Crash ID:#52 BROWN (0.009) 30 feet Wof BALDWIN RD 

07/16/2019

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: inter other

Hour: 2pm

Injy B: 0

Weather: rain

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 190137040

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W go straight veh in transpt none none none unable to stop car ctrfront

2 W slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 1771018

Location:

Date:

1794207Crash ID:#53 NB BALDWIN (1.621) 50 feet Nof BROWN RD 

08/20/2019

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: w/i intersection

Hour: 9am

Injy B: 1

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: angle

Complaint #: 190163159

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W right turn veh in transpt none none none failed to yield car ctrfront

2 N go straight veh in transpt none none none none car rtside

3 N go straight veh in transpt none none none none car rtside

UD10: 1794207
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Location:

Date:

1797975Crash ID:#54 NB S BALDWIN (1.613) 5 feet Nof BROWN RD 

08/22/2019

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: w/i intersection

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 190164870

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E passing veh in transpt none none none imprp passing car lftrear

2 E left turn veh in transpt none none none none car ctrfront

UD10: 1797975

Location:

Date:

1843802Crash ID:#55 NB S BALDWIN (1.61) 10 feet Eof E BROWN RD 

10/07/2019

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: w/i intersection

Hour: 6am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: angle

Complaint #: 190197214

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none disrgd traffic cntrl pickup lftside

2 E left turn veh in transpt none none none none car ctrfront

UD10: 1843802

Location:

Date:

1872490Crash ID:#56 S BALDWIN (0.783) 10 feet Nof S BALDWIN/BROWN TURN 

10/29/2019

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: inter other

Hour: 12p
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: day

How: rr-end

Complaint #: 190213181

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S slow/stop on rd veh in transpt none none none unable to stop car ctrfront

2 S slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 1872490

Location:

Date:

1888214Crash ID:#57 NB S BALDWIN (1.614) 10 feet Nof BROWN RD 

11/11/2019

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: w/i intersection

Hour: 3pm

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: snow

Injy 0: 2

Drugs: N

LIght: day

How: angle

Complaint #: 190222581

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none disrgd traffic cntrl car ctrfront

2 W go straight veh in transpt none none none none car rtside

UD10: 1888214
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Location:

Date:

1888277Crash ID:#58 SB S BALDWIN (0.792) 60 feet Nof BROWN RD 

11/18/2019

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: inter other

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 190227097

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car lftfront

2 S stop on road veh in transpt none none none none car rtrear

UD10: 1888277

Location:

Date:

1902483Crash ID:#59 SB S BALDWIN (0.778) 15 feet Sof BROWN RD 

12/02/2019

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: median

Hour: 10p
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: head-on/lt

Complaint #: 190237124

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W left turn veh in transpt none none none failed to yield car rtside

2 SE go straight veh in transpt none none none none car ctrfront

UD10: 1902483

Location:

Date:

1902470Crash ID:#60 NB BALDWIN RD (1.615) 15 feet Nof BROWN RD. 

12/03/2019

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: median

Hour: 12p
m

Injy B: 0

Weather: blowing snow

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: day

How: head-on/lt

Complaint #: 190237473

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E left turn veh in transpt none none none failed to yield pickup lftside

2 NW go straight veh in transpt none none none none pickup lftfront

UD10: 1902470

Location:

Date:

1921514Crash ID:#61 NB S BALDWIN (1.616) 20 feet Nof BROWN RD 

12/19/2019

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: w/i intersection

Hour: 6pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: dark/ltd

How: ss-same

Complaint #: 190249679

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N right turn veh in transpt none none none failed to yield car lftfront

2 N left turn veh in transpt none none none none car rtside

UD10: 1921514
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Location:

Date:

1932804Crash ID:#62 BALDWIN (1.609) 16 feet Sof BROWN RD 

01/01/2020

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: inter other

Hour: 4pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 200000340

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S left turn veh in transpt none none none unknown car rtside

2 S left turn veh in transpt none none none unknown car lftside

UD10: 1932804

Location:

Date:

1940623Crash ID:#63 NB BROWN (0) 0 feet Xof E S BALDWIN RD 

01/17/2020

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: w/i intersection

Hour: 9am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 200001052

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N stop on road veh in transpt none none none none car ctrrear

UD10: 1940623

Location:

Date:

1963328Crash ID:#64 BROWN (0) 0 feet Xof S BALDWIN ROAD 

02/08/2020

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: w/i intersection

Hour: 5pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 200002647

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W left turn veh in transpt none none none imprp turn car lftfront

2 W left turn veh in transpt none none none none car rtside

UD10: 1963328

Location:

Date:

1968199Crash ID:#65 S BALDWIN (1.611) 5 feet Sof S BALDWIN/BROWN TURN 

02/13/2020

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 2pm

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 200031690

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N go straight veh in transpt none none none none car ctrrear

UD10: 1968199
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Location:

Date:

1986510Crash ID:#66 S BALDWIN (1.617) 26 feet Nof S BALDWIN/BROWN TURN 

02/29/2020

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: inter driveway

Hour: 1pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: angle

Complaint #: 200042979

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W enter rdwy veh in transpt none none none failed to yield car lftside

2 N go straight veh in transpt none none none none car rtfront

UD10: 1986510

Location:

Date:

2027862Crash ID:#67 NB S BALDWIN (1.621) 48 feet Nof BROWN RD 

06/08/2020

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: straight

Hour: 3pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: day

How: ss-same

Complaint #: 200115525

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N change lanes veh in transpt none none none failed to yield car lftfront

2 N go straight veh in transpt none none none none car rtside

UD10: 2027862

Location:

Date:

2036917Crash ID:#68 SB S BALDWIN (0.784) 16 feet Nof BROWN RD 

06/20/2020

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: straight

Hour: 9pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: dark/ltd

How: rr-end

Complaint #: 200124408

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 go straight veh in transpt none none none unknown uncoded none

2 S stop on road veh in transpt none none none none car ctrrear

UD10: 2036917

Location:

Date:

2051851Crash ID:#69 BROWN (0.005) 26 feet Eof BALDWIN 

07/13/2020

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: inter other

Hour: 9pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: rr-end

Complaint #: 200140592

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W go straight veh in transpt none none none unable to stop car none

2 W stop on road veh in transpt none none none none car lftrear

UD10: 2051851
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Location:

Date:

2055994Crash ID:#70 SB S BALDWIN (0.785) 21 feet Nof BROWN RD 

07/16/2020

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 12p
m

Injy B: 0

Weather: rain

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 1

Drugs: N

LIght: day

How: rr-end

Complaint #: 200142473

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 go straight veh in transpt none none none unable to stop car none

2 S stop on road veh in transpt none none none none car ctrrear

UD10: 2055994

Location:

Date:

2085224Crash ID:#71 NB BALDWIN (1.614) 11 feet Nof BROWN RD 

08/23/2020

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: w/i intersection

Hour: 3pm

Injy B: 1

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: head-on/lt

Complaint #: 200170169

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none disrgd traffic cntrl car ctrfront

2 S left turn veh in transpt none none none none car rtfront

UD10: 2085224

Location:

Date:

2102457Crash ID:#72 S BALDWIN (1.608) 20 feet Sof S BALDWIN/BROWN TURN 

09/06/2020

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: inter other

Hour: 1pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: rr-end

Complaint #: 200179998

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 go straight veh in transpt none none none unable to stop car none

2 N go straight veh in transpt none none none none car ctrrear

UD10: 2102457

Location:

Date:

2103529Crash ID:#73 S BALDWIN (1.603) 50 feet Sof S BALDWIN/BROWN TURN 

09/10/2020

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: straight

Hour: 4pm

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 200014027

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N slow/stop on rd veh in transpt none none none unable to stop car ctrfront

2 N stop on road veh in transpt none none none none car ctrrear

UD10: 2103529
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Location:

Date:

2110493Crash ID:#74 SB BALDWIN (0.012) 15 feet Wof BROWN RD 

09/23/2020

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: inter other

Hour: 1pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: rr-end/lt

Complaint #: 200191612

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E left turn veh in transpt none none none unable to stop car rtfront

2 E slow/stop on rd veh in transpt none none none none car lftrear

UD10: 2110493

Location:

Date:

2105533Crash ID:#75 SB BALDWIN (0.776) 25 feet Sof BROWN RD 

09/25/2020

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: inter other

Hour: 9am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 200193001

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S change lanes veh in transpt none none none carels driving car rtrear

2 S go straight veh in transpt none none none none car lftfront

UD10: 2105533

Location:

Date:

2109873Crash ID:#76 S BALDWIN/BROWN (0.015) 0 feet Xof S BALDWIN RD 

09/30/2020

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: inter other

Hour: 1pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: ss-same

Complaint #: 200015247

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E right turn veh in transpt none none none failed to yield car lftfront

2 E left turn veh in transpt none none none none car rtfront

UD10: 2109873

Location:

Date:

2122246Crash ID:#77 SB S BALDWIN (0.785) 20 feet Nof BROWN RD 

10/01/2020

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 8pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 200197841

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S u-turn veh in transpt none none none imprp turn car lftfront

2 S left turn veh in transpt none none none none car rtfront

UD10: 2122246
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Location:

Date:

2123815Crash ID:#78 S BALDWIN (1.616) 20 feet Nof BROWN RD 

10/09/2020

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: w/i intersection

Hour: 7pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: dark/ltd

How: angle

Complaint #: 200204007

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 right turn veh in transpt none none none unknown car none

2 N go straight veh in transpt none none none none car rtrear

UD10: 2123815

Location:

Date:

2133155Crash ID:#79 S BALDWIN (0.786) 27 feet Nof E S BALDWIN/BROWN TURN 

10/25/2020

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: inter other

Hour: 11a
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end/lt

Complaint #: 200214879

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S start on rdwy veh in transpt none none none unable to stop pickup ctrfront

2 S slow/stop on rd veh in transpt none none none none pickup ctrrear

UD10: 2133155

Location:

Date:

2158183Crash ID:#80 BALDWIN RD. (1.609) 15 feet Eof BROWN RD. RD 

11/17/2020

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: inter driveway

Hour: 8pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: dark/unltd

How: angle

Complaint #: 200231773

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E right turn veh in transpt none none none failed to yield car rtfront

2 N right turn veh in transpt none none none unknown car none

UD10: 2158183

Location:

Date:

2189461Crash ID:#81 SB S BALDWIN (0.79) 50 feet Nof BROWN RD 

12/18/2020

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: straight

Hour: 6pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: rr-end

Complaint #: 200251815

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop pickup ctrfront

2 S stop on road veh in transpt none none none none car ctrrear

UD10: 2189461
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Location:

Date:

2189468Crash ID:#82 S BALDWIN (1.615) 16 feet Nof BROWN RD 

01/05/2021

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: straight

Hour: 3pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: ss-same

Complaint #: 210002694

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 go straight veh in transpt none none none unknown car none

2 N go straight veh in transpt none none none none car lftrear

UD10: 2189468

Location:

Date:

2194748Crash ID:#83 BROWN (0.002) 11 feet Sof S S BALDWIN RD 

01/09/2021

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: w/i intersection

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: ss-same

Complaint #: 210005161

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W left turn veh in transpt none none none imprp lane use car rtside

2 W left turn veh in transpt none none none none car lftside

UD10: 2194748

Location:

Date:

2234751Crash ID:#84 BROWN (0.004) 21 feet Eof S BALDWIN RD 

03/06/2021

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: inter other

Hour: 1pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 210044604

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W change lanes veh in transpt none none none other car rtfront

2 W stop on road veh in transpt none none none none car lftside

UD10: 2234751

Location:

Date:

2249722Crash ID:#85 S BALDWIN (1.626) 74 feet Nof S BALDWIN/BROWN TURN 

03/30/2021

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: w/i intersection

Hour: 11a
m

Injy B: 0

Weather: clear

Injy C: 1

HBD: N

Roadway: dry

Injy 0: 0

Drugs: N

LIght: day

How: single

Complaint #: 210062506

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight pedestrian none none none none car lftside

2 playing in rdwy veh in transpt none none none other uncoded none

UD10: 2249722
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Location:

Date:

2257532Crash ID:#86 BROWN (0.001) 5 feet Eof BALDWIN 

04/03/2021

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: w/i intersection

Hour: 11a
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 7

Drugs: N

LIght: day

How: ss-same

Complaint #: 210065489

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E left turn veh in transpt none none none imprp turn car lftside

2 E left turn veh in transpt none none none none car rtfront

UD10: 2257532

Location:

Date:

2275471Crash ID:#87 NB BALDWIN (1.627) 79 feet Nof BROWN RD 

04/26/2021

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: median

Hour: 10a
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: single

Complaint #: 210083835

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N avoid veh-ft/bk curb none none none none car undercrg

UD10: 2275471

Location:

Date:

2273262Crash ID:#88 S BALDWIN (1.613) 5 feet Nof BROWN RD 

05/05/2021

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 1

Area: w/i intersection

Hour: 10a
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: angle

Complaint #: 210088208

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none disrgd traffic cntrl pickup ctrfront

2 E left turn veh in transpt none none none none car rtside

UD10: 2273262

Location:

Date:

2291416Crash ID:#89 BROWN (0.002) 11 feet Eof BALDWIN 

05/28/2021

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: inter other

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 210105402

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W go straight veh in transpt none none none unable to stop car ctrfront

2 W slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 2291416
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Location:

Date:

2295008Crash ID:#90 S BALDWIN (0.779) 11 feet Sof S BALDWIN/BROWN TURN 

05/28/2021

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: inter driveway

Hour: 3pm

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: day

How: ss-same

Complaint #: 210105419

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none none car rtside

2 S change lanes veh in transpt none none none imprp lane use car lftfront

UD10: 2295008

Location:

Date:

2333335Crash ID:#91 S BALDWIN (1.614) 11 feet Nof BROWN RD 

07/13/2021

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: inter other

Hour: 12p
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 210142328

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E u-turn veh in transpt none none none failed to yield car rtfront

2 NE go straight veh in transpt none none none none car lftrear

UD10: 2333335

Location:

Date:

2344620Crash ID:#92 S BALDWIN (1.611) 5 feet Sof S BALDWIN/BROWN TURN 

07/27/2021

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: w/i intersection

Hour: 7pm

Injy B: 2

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: head-on/lt

Complaint #: 210153860

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none disrgd traffic cntrl car ctrfront

2 SE left turn veh in transpt none none none none car rtfront

UD10: 2344620

Location:

Date:

2376791Crash ID:#93 NB S BALDWIN (1.611) 5 feet Eof BROWN RD 

08/26/2021

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: median

Hour: 1pm

Injy B: 0

Weather: unknown

Injy C: 0

HBD: N

Roadway: unknown

Injy 0: 1

Drugs: N

LIght: unknown

How: ss-same

Complaint #: 210181997

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 left turn veh in transpt none none none unknown car none

2 E left turn veh in transpt none none none none car rtside

UD10: 2376791
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Location:

Date:

2371711Crash ID:#94 S BALDWIN (1.612) 0 feet Xof S BALDWIN/BROWN TURN 

09/06/2021

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: w/i intersection

Hour: 12p
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 210014895

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S u-turn veh in transpt none none none imprp lane use car lftside

2 S left turn veh in transpt none none none none car rtfront

UD10: 2371711

Location:

Date:

2379524Crash ID:#95 NB S BALDWIN (1.608) 21 feet Sof BROWN RD 

09/08/2021

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: inter other

Hour: 1pm

Injy B: 1

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: rr-end

Complaint #: 210186319

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 2379524

Location:

Date:

2401186Crash ID:#96 SB S BALDWIN (0.79) 50 feet Nof BROWN RD 

09/25/2021

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: inter driveway

Hour: 1pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 210198940

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car ctrfront

2 S slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 2401186

Location:

Date:

2401725Crash ID:#97 BROWN (0) 5 feet Eof BALDWIN ROAD 

10/02/2021

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: inter other

Hour: 1pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 210016513

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E change lanes veh in transpt none none none imprp lane use car rtside

2 E right turn veh in transpt none none none none car lftside

UD10: 2401725
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Location:

Date:

2415146Crash ID:#98 S BALDWIN (0.775) 29 feet Sof BROWN RD 

10/14/2021

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 10a
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 210213877

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car lftfront

2 S slow/stop on rd veh in transpt none none none none car rtrear

UD10: 2415146

Location:

Date:

2423637Crash ID:#99 NB BALDWIN (1.621) 50 feet Nof BROWN RD 

10/19/2021

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: w/i intersection

Hour: 8pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: ss-same

Complaint #: 210218074

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N change lanes veh in transpt none none none failed to yield car lftfront

2 N go straight veh in transpt none none none none car rtfront

UD10: 2423637

Location:

Date:

2417377Crash ID:#100 BALDWIN (0.776) 100 feet Sof BROWN ROAD 

10/22/2021

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: straight

Hour: 5pm

Injy B: 2

Weather: clear

Injy C: 1

HBD: N

Roadway: dry

Injy 0: 0

Drugs: N

LIght: day

How: rr-end

Complaint #: 210017684

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N stop on road veh in transpt none none none none car ctrrear

UD10: 2417377

Location:

Date:

2428313Crash ID:#101 NB S BALDWIN (1.608) 20 feet Sof BROWN RD 

10/25/2021

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: inter other

Hour: 4pm

Injy B: 0

Weather: rain

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 3

Drugs: N

LIght: day

How: rr-end

Complaint #: 210222590

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N go straight veh in transpt none none none none car ctrfront

3 N stop on road veh in transpt none none none none car ctrrear

UD10: 2428313
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Location:

Date:

2434519Crash ID:#102 NB BALDWIN (1.615) 15 feet Nof BROWN RD 

10/31/2021

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: inter other

Hour: 2pm

Injy B: 0

Weather: cloudy

Injy C: 1

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: rr-end

Complaint #: 210227237

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 go straight veh in transpt none none none unable to stop car none

2 N stop on road veh in transpt none none none none car rtrear

UD10: 2434519

Location:

Date:

2434667Crash ID:#103 SB BALDWIN (0.781) 0 feet Xof BROWN ROAD 

11/09/2021

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: w/i intersection

Hour: 5pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: dark/unltd

How: angle

Complaint #: 210018751

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S start on rdwy veh in transpt none none none failed to yield car lftfront

2 W left turn veh in transpt none none none none car rtfront

UD10: 2434667

Location:

Date:

2435264Crash ID:#104 NB BALDWIN (1.612) 20 feet Wof BROWN RD RD 

11/11/2021

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 9am

Injy B: 0

Weather: clear

Injy C: 1

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: head-on/lt

Complaint #: 210235878

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none disrgd traffic cntrl car ctrfront

2 SE left turn veh in transpt none none none none car ctrfront

UD10: 2435264

Location:

Date:

2445279Crash ID:#105 NB BALDWIN (1.614) 10 feet Nof BROWN RD 

11/12/2021

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: inter driveway

Hour: 3pm

Injy B: 0

Weather: rain

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 3

Drugs: N

LIght: day

How: angle

Complaint #: 210236830

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E go straight veh in transpt none none none failed to yield pickup ctrfront

2 S go straight veh in transpt none none none none car rtrear

UD10: 2445279
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Location:

Date:

2458430Crash ID:#106 BALDWIN (0.767) 150 feet Sof BROWN ROAD 

12/02/2021

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: straight

Hour: 10a
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: rr-end

Complaint #: 210020046

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N stop on road veh in transpt none none none none pickup ctrrear

UD10: 2458430

Location:

Date:

2463390Crash ID:#107 SB S BALDWIN (0.785) 20 feet Nof BROWN RD 

12/02/2021

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 2pm

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: ss-same

Complaint #: 210251262

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S change lanes veh in transpt none none none failed to yield car rtside

2 S go straight veh in transpt none none none none car lftside

UD10: 2463390

Location:

Date:

2469099Crash ID:#108 SB S BALDWIN (0.785) 20 feet Nof BROWN RD 

12/03/2021

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: w/i intersection

Hour: 7am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: dark/unltd

How: ss-same

Complaint #: 210251901

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S change lanes veh in transpt none none none failed to yield car rtside

2 S slow/stop on rd veh in transpt none none none none car lftside

UD10: 2469099

Location:

Date:

2469107Crash ID:#109 SB S BALDWIN (0.787) 30 feet Nof BROWN RD 

12/03/2021

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: inter other

Hour: 2pm

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: day

How: rr-end

Complaint #: 210252151

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S start on rdwy veh in transpt none none none unable to stop car ctrfront

2 S start on rdwy veh in transpt none none none none car rtrear

UD10: 2469107
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Location:

Date:

2476002Crash ID:#110 SB BROWN (0.004) 20 feet Eof S S BALDWIN RD 

12/06/2021

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: w/i intersection

Hour: 12p
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 210254531

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E left turn veh in transpt none none none imprp lane use car rtfront

2 E left turn veh in transpt none none none none car lftrear

UD10: 2476002

Location:

Date:

2494922Crash ID:#111 NB S BALDWIN (1.616) 20 feet Nof BROWN RD 

12/11/2021

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: w/i intersection

Hour: 6pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: dark/unltd

How: ss-same

Complaint #: 210258829

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N left turn veh in transpt none none none failed to yield car rtfront

2 N right turn veh in transpt none none none none car lftfront

UD10: 2494922

Location:

Date:

2483163Crash ID:#112 NB BALDWIN (1.598) 150 feet Sof BROWN ROAD 

12/26/2021

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: inter other

Hour: 3pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: rr-end

Complaint #: 210021602

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N slow/stop on rd veh in transpt none none none none pickup ctrrear

UD10: 2483163
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Crash Type

Count Type

0 uncoded

4 single

0 head-on

6 head-on/lt

20 angle

43 rr-end

2 rr-end/lt

1 rr-end/rt

36 ss-same

0 ss-opp

0 back

0 other

0 unknown

Totals 112

Lighting Conditions

Count Type

0 uncoded

87 day

1 dawn

1 dusk

16 dark/ltd

6 dark/unltd

0 other

1 unknown

Totals 112

Weather Conditions

Count Type

0 uncoded

82 clear

13 cloudy

1 fog

8 rain

5 snow

0 wind

0 sleet/hail

2 blowing snow

0 blowing sand

0 smoke

1 unknown

Totals 112

Road Condition

Count Type

0 uncoded

91 dry

15 wet

1 ice

4 snow

0 mud

0 slush

0 debris

0 water

0 sand

0 oily

0 other

1 unknown

Totals 112

Crashes by Month

Count Type

10 January

6 February

7 March

6 April

10 May

5 June

14 July

7 August

11 September

15 October

8 November

13 December

Totals 112

Hazardous Action

Count Type

110 none

0 speeding

0 spd too slow

24 failed to yield

11 disrgd traffic cntrl

0 wrong way

0 left of center

1 imprp passing

11 imprp lane use

4 imprp turn

0 imprp/no signal

1 imprp backing

42 unable to stop

7 other

12 unknown

0 reckls driving

1 carels driving

Totals 224

Unit Type

Count Type

0 Bicyclist

0 Engineer

223 Vehicle

1 Pedestrian

Totals 224

Crashes by Year

Count Type

17 2017

25 2018

19 2019

20 2020

31 2021

Totals 112
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Crash Severity

Fatal A B C No Injy Total

Persons 0 2 7 8 0 17

Crashes 0 2 5 5 100 112

Alcohol in Crashes

Fatal A B C PDO Total

Drinking 0 0 0 0 0 0

Not Drinking 0 2 5 5 100 112

Totals 0 2 5 5 100 112

Crashes per Hour by Day

Sunday Monday Tuesday Wednesday Thursday Friday Saturday Total

12a-1a 0 0 0 0 0 0 0 0

1a-2a 0 0 0 0 0 0 0 0

2a-3a 0 0 0 0 0 0 0 0

3a-4a 0 0 0 0 0 0 0 0

4a-5a 0 0 0 0 0 0 0 0

5a-6a 0 0 1 0 0 1 0 2

6a-7a 0 1 0 0 0 0 0 1

7a-8a 0 0 0 0 1 1 0 2

8a-9a 0 0 0 0 1 0 1 2

9a-10a 1 0 1 0 3 2 0 7

10a-11a 0 1 1 1 4 0 1 8

11a-12p 2 0 2 0 0 0 2 6

12p-1p 0 3 3 0 1 1 0 8

1p-2p 1 0 0 3 1 0 4 9

2p-3p 2 1 4 2 3 3 1 16

3p-4p 2 4 1 2 3 2 0 14

4p-5p 2 1 0 1 4 1 0 9

5p-6p 0 0 1 0 0 2 1 4

6p-7p 0 2 0 1 1 1 3 8

7p-8p 0 1 1 0 0 1 2 5

8p-9p 0 0 2 0 1 0 0 3

9p-10p 1 1 0 0 0 1 2 5

10p-11p 0 1 0 0 0 0 2 3

11p-12a 0 0 0 0 0 0 0 0

Totals 11 16 17 10 23 16 19 112
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D  Authority: 1949 PA 300, Sec.257.622
 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 01/2016)

External # Crash ID 

0859168 1301380 File Class  C3155

Incident #

180016907STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6316300
Department Name

Oakland Co Sheriff's Office 
Reviewer

YALDOO (00431)
Crash Date

01/26/2018
Crash Time

16:22
No. of Units

02
Crash Type

Rear End
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

Signal
Relation to Roadway

On the Road
Weather

Clear
Area

INTR Other Related
City/Twsp

15 - Orion Twp
Contributing Circumstances

1st
None

2nd
 

Light

Daylight
Road Surface Condition

Dry
Total Lanes

03
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
S

Primary Road Name
BALDWIN

Road Type
RD

Suffix
 

Divided Roadway
 

Distance / Direction
15 Feet E

Trafficway
Not Physically Divided

Prefix
 

Intersecting Road Name
BROWN

Road Type
RD

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

01
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (76)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

M
Total Occupants

01
Hazardous Action

Unable to Stop

Unit Type

MV
Driver Information

##############################
##############################
ORION, MI  48359-1650    (###) ###-####

Driver is Owner

Yes
Injury

O
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Not Deployed

Hospital
NONE

Ambulance
NONE

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
F5172

State
MI

Vehicle
Description

Year

2003
Make

GMC
Model

SONOMA
Color

RED
VIN
1GTDT13X93K129936

Vehicle Type
Pickup Truck

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
 

Towed To
 

Location of
Greatest Damage 01

First Impact

01
Extent of Damage (Power Unit and/or Trailers)

Minor Damage
Vehicle Direction

W
Vehicle Use

Private
Action Prior

Going Straight Ahead

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Damaged Property

 
Public

 
Owner & Phone
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Unit Number

02
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (51)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

F
Total Occupants

01
Hazardous Action

None

Unit Type

MV
Driver Information

##############################
##############################
FLINT, MI  48532-2265    (###) ###-####

Driver is Owner

Yes
Injury

A
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Not Deployed

Hospital
REFUSED

Ambulance
REFUSED

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
DLC7126

State
MI

Vehicle
Description

Year

2016
Make

BUICK
Model

REGAL
Color

GRAY
VIN
2G4GS5GX4G9118038

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
 

Towed To
 

Location of
Greatest Damage 05

First Impact

05
Extent of Damage (Power Unit and/or Trailers)

Minor Damage
Vehicle Direction

W
Vehicle Use

Private
Action Prior

Slowing/Stop on Roadway

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

 
 
 

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene Yes

Reported Date (Time)

01/26/2018 (16:22)
1st Investigator Name (Badge)

DEPUTY C.JOHNSON (1797)
2nd Investigator Name (Badge)

 
Photos

No

Narrative

UNIT 2 STATED THAT SHE WAS STOPPED AT A RED LIGHT WHEN SHE

WAS REAR ENDED BY UNIT 1. UNIT 1 STATED THAT HE REAR ENDED

UNIT 2.

Diagram

926
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 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 11/2020)

External # Crash ID 

1168714 2273262 File Class  9300-1

Incident #

210088208STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6316300
Department Name

Oakland Co Sheriff's Office 
Reviewer

KENDRICK (01648)
Crash Date

05/05/2021
Crash Time

10:28
No. of Units

02
Crash Type

Angle
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

Stop Sign
Relation to Roadway

On the Road
Weather

Clear
Area

INTR Within Intersection
City/Twsp

15 - Orion Twp
Contributing Circumstances

1st
None

2nd
 

Light

Daylight
Road Surface Condition

Dry
Total Lanes

03
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
S

Primary Road Name
BALDWIN

Road Type
RD

Suffix
 

Divided Roadway
 

Distance / Direction
5 Feet N

Trafficway
Divided Hwy with Barrier

Prefix
 

Intersecting Road Name
BROWN

Road Type
RD

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

01
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (74)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

M
Race

W
Total Occupants

01
Hazardous Action

Disregard Traffic Control

Unit Type

MV
Driver Information

##############################
##############################
WATERFORD, MI  48329-2520    (###) ###-####

Driver is Owner

Yes
Injury

O
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Not Deployed

Hospital
NONE

Ambulance
NONE

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
EJL3076

State
MI

Vehicle
Description

Year

2015
Make

CHEVROLET
Model

COLORADO
Color

RED
VIN
1GCGTBE34F1194569

Vehicle Type
Pickup Truck

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
 

Towed To
 

Location of
Greatest Damage 01

First Impact

01
Extent of Damage (Power Unit and/or Trailers)

Functional Damage
Vehicle Direction

N
Vehicle Use

Private
Action Prior

Going Straight Ahead

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
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N
E
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S




Damaged Property

 
Public

 
Owner & Phone
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Unit Number

02
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (47)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

M
Race

W
Total Occupants

01
Hazardous Action

None

Unit Type

MV
Driver Information

##############################
##############################
CLARKSTON, MI  48348-5216    (###) ###-####

Driver is Owner

Yes
Injury

A
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Deployed - Front

Hospital
NONE

Ambulance
NONE

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
EAM5593

State
MI

Vehicle
Description

Year

2020
Make

BMW
Model

430XI
Color

BLUE
VIN
WBA4J3C02LCD12464

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
 

Location of
Greatest Damage 03

First Impact

03
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

E
Vehicle Use

Private
Action Prior

Turning Left

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

 
 
 

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene Yes

Reported Date (Time)

05/05/2021 (10:28)
1st Investigator Name (Badge)

DEPUTY C.JOHNSON (1797)
2nd Investigator Name (Badge)

 
Photos

Yes

Narrative

UNIT 1 RAN A RED LIGHT AND STRUCK UNIT 2. \NUNIT 2 WAS SRUCK BY

UNIT 1.

Diagram

928
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D  Authority: 1949 PA 300, Sec.257.622
 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 01/2016)

External # Crash ID 

1022995 1794207 File Class  93001

Incident #

190163159STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6316300
Department Name

Oakland Co Sheriff's Office 
Reviewer

YALDOO (00431)
Crash Date

08/20/2019
Crash Time

09:40
No. of Units

03
Crash Type

Angle
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

Signal
Relation to Roadway

On the Road
Weather

Clear
Area

INTR Within Intersection
City/Twsp

15 - Orion Twp
Contributing Circumstances

1st
None

2nd
 

Light

Daylight
Road Surface Condition

Dry
Total Lanes

03
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
 

Primary Road Name
BALDWIN

Road Type
RD

Suffix
 

Divided Roadway
N

Distance / Direction
50 Feet N

Trafficway
Divided Hwy wo/Barrier

Prefix
 

Intersecting Road Name
BROWN

Road Type
RD

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

01
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (68)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

F
Total Occupants

01
Hazardous Action

Failed to Yield

Unit Type

MV
Driver Information

##############################
##############################
OXFORD, MI  48371-4434    (###) ###-####

Driver is Owner

Yes
Injury

O
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Not Deployed

Hospital
REFUSED

Ambulance
REFUSED

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
H0119

State
MI

Vehicle
Description

Year

2014
Make

LINCOLN
Model

NAVIGATOR L
Color

BLACK
VIN
5LMJJ3J59EEL02354

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
 

Location of
Greatest Damage 01

First Impact

01
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

W
Vehicle Use

Private
Action Prior

Turning Right

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Damaged Property

 
Public

 
Owner & Phone
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Unit Number

02
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (47)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

F
Total Occupants

01
Hazardous Action

None

Unit Type

MV
Driver Information

##############################
##############################
OXFORD MI, MI  48371-4961    (###) ###-####

Driver is Owner

Yes
Injury

B
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Not Deployed

Hospital
WILLIAM BEAUMONT HOSPITAL TROY

Ambulance
REFUSED

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
5LSN72

State
MI

Vehicle
Description

Year

2010
Make

JEEP
Model

 
Color

BLACK
VIN
1J4PN2GK6AW177681

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
 

Location of
Greatest Damage 03

First Impact

03
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

N
Vehicle Use

Private
Action Prior

Going Straight Ahead

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
17 - Motor Veh in Transport

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

 
 
 

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene Yes

Reported Date (Time)

08/20/2019 (09:45)
1st Investigator Name (Badge)

S. WILL (439)
2nd Investigator Name (Badge)

 
Photos

No

Narrative

VEH #2 & 3 WERE N/B ON BALDWIN WITH A GREEN LIGHT. VEH #1 WAS

W/B ON BROWN WITH A GREEN LIGHT. VEH #1 WENT THROUGH THE RED

LIGHT HITTING VEH #2 CAUSING VEH #2 TO HIT VEH #3 CAUSING

DAMAGE TO ALL VEHS.

Diagram

930
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D  Authority: 1949 PA 300, Sec.257.622
 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 01/2016)

External # Crash ID 

1022995 1794207 File Class  93001

Incident #

190163159STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6316300
Department Name

Oakland Co Sheriff's Office 
Reviewer

YALDOO (00431)
Crash Date

08/20/2019
Crash Time

09:40
No. of Units

03
Crash Type

Angle
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

Signal
Relation to Roadway

On the Road
Weather

Clear
Area

INTR Within Intersection
City/Twsp

15 - Orion Twp
Contributing Circumstances

1st
None

2nd
 

Light

Daylight
Road Surface Condition

Dry
Total Lanes

03
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
 

Primary Road Name
BALDWIN

Road Type
RD

Suffix
 

Divided Roadway
N

Distance / Direction
50 Feet N

Trafficway
Divided Hwy wo/Barrier

Prefix
 

Intersecting Road Name
BROWN

Road Type
RD

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

03
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (30)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

F
Total Occupants

01
Hazardous Action

None

Unit Type

MV
Driver Information

##############################
##############################
WATERFORD, MI  48327-4136    (###) ###-####

Driver is Owner

Yes
Injury

O
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Not Deployed

Hospital
REFUSED

Ambulance
REFUSED

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
DNH1588

State
MI

Vehicle
Description

Year

2003
Make

FORD
Model

TAURUS
Color

WHITE
VIN
1FAFP55U63G140392

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
 

Towed To
 

Location of
Greatest Damage 03

First Impact

03
Extent of Damage (Power Unit and/or Trailers)

Functional Damage
Vehicle Direction

N
Vehicle Use

Private
Action Prior

Going Straight Ahead

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E
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 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
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R
S




Damaged Property

 
Public

 
Owner & Phone
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Unit Number

 
Unit Known

 
State   Driver License Number

     
Date of Birth (Age)

  
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

 
Total Occupants

 
Hazardous Action

 

Unit Type

 
Driver Information

 
 
 

Driver is Owner

 
Injury

 
Position

 
Restraint

 

Driver Condition at Time of Crash
1st

 
2nd

 

Driver Distracted By
 

Ejected
 

Trapped
 

Airbag Deployed
 

Hospital
 

Ambulance
 

Alcohol Suspected
 

Contributing Factor
 

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

 

Drug Suspected
 

Contributing Factor
 

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
 

State
 

Vehicle
Description

Year

 
Make

 
Model

 
Color

 
VIN
 

Vehicle Type
 

Special Vehicles
 

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
 

Insurance Policy #
 

Towed By
 

Towed To
 

Location of
Greatest Damage  

First Impact

 
Extent of Damage (Power Unit and/or Trailers)

 
Vehicle Direction

 
Vehicle Use

 
Action Prior

 

Sequence of
Events
(    indicates MOST harmful event)

First
 

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

 
 
 

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

 
 
 

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene  

Reported Date (Time)

 
1st Investigator Name (Badge)

 
2nd Investigator Name (Badge)

 
Photos

 

Narrative

 
Diagram
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 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 01/2016)

External # Crash ID 

1112979 2085224 File Class  9300-1

Incident #

200170169STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6316300
Department Name

Oakland Co Sheriff's Office 
Reviewer

RYMARZ (00796)
Crash Date

08/23/2020
Crash Time

15:09
No. of Units

02
Crash Type

Head On-Left Turn
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

Signal
Relation to Roadway

On the Road
Weather

Clear
Area

INTR Within Intersection
City/Twsp

15 - Orion Twp
Contributing Circumstances

1st
None

2nd
 

Light

Daylight
Road Surface Condition

Dry
Total Lanes

03
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
 

Primary Road Name
BALDWIN

Road Type
RD

Suffix
 

Divided Roadway
N

Distance / Direction
10 Feet N

Trafficway
Divided Hwy wo/Barrier

Prefix
 

Intersecting Road Name
BROWN

Road Type
RD

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

01
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (38)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

M
Total Occupants

01
Hazardous Action

Disregard Traffic Control

Unit Type

MV
Driver Information

##############################
##############################
ORION, MI  48359-1137    (###) ###-####

Driver is Owner

Yes
Injury

O
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Deployed - Front

Hospital
NONE

Ambulance
NONE

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
EP53S

State
MI

Vehicle
Description

Year

2020
Make

JEEP
Model

GRAND CHEROK
Color

BLACK
VIN
1C4RJFBG9LC416326

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
BUCKHORN

Location of
Greatest Damage 01

First Impact

01
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

N
Vehicle Use

Private
Action Prior

Going Straight Ahead

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
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  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Damaged Property

 
Public

 
Owner & Phone
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Unit Number

02
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (56)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

F
Total Occupants

01
Hazardous Action

None

Unit Type

MV
Driver Information

##############################
##############################
LAKE ORION, MI  48360-2717    (###) ###-####

Driver is Owner

No
Injury

B
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Unknown
2nd

 

Driver Distracted By
Unknown

Ejected
 

Trapped
 

Airbag Deployed
Deployed - Front

Hospital
ST JOSEPH MERCY OAKLAND

Ambulance
ORION TWP FIRE DEPT

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
DNT6598

State
MI

Vehicle
Description

Year

2017
Make

BUICK
Model

ENCLAVE
Color

BLUE
VIN
5GAKVBKD4HJ138864

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
BUCKHORN

Location of
Greatest Damage 02

First Impact

02
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

S
Vehicle Use

Private
Action Prior

Turning Left

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene Yes

Reported Date (Time)

08/23/2020 (15:09)
1st Investigator Name (Badge)

VANBIESBROUCK (2745)
2nd Investigator Name (Badge)

 
Photos

No

Narrative

UNIT 1 WAS TRAVELING N/B ON BALDWIN RD. UNIT 2 WAS FACING S/B,

TURNING E/B ONTO BROWN RD. UNIT 2 TURNED LEFT ON THE GREEN

SIGNAL, UNIT 1 PROCEEDED THROUGH THE RED LIGHT STRIKING UNIT 2.

WITNESS WAS BEHIND UNIT 2 AND STATED UNIT 1 DISREGARDED RED

SIGNAL.\N\NUNIT 2 DRIVER, MINOR INJURIES, TRANSPORTED TO ST.

JOSEPH HOSPITAL BY ORION FIRE.

Diagram
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D  Authority: 1949 PA 300, Sec.257.622
 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 11/2020)

External # Crash ID 

1201241 2379524 File Class  9300-1

Incident #

210186319STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6316300
Department Name

Oakland Co Sheriff's Office 
Reviewer

YALDOO (00431)
Crash Date

09/08/2021
Crash Time

13:06
No. of Units

02
Crash Type

Rear End
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

Signal
Relation to Roadway

On the Road
Weather

Clear
Area

INTR Other Related
City/Twsp

15 - Orion Twp
Contributing Circumstances

1st
None

2nd
 

Light

Daylight
Road Surface Condition

Dry
Total Lanes

05
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
S

Primary Road Name
BALDWIN

Road Type
RD

Suffix
 

Divided Roadway
N

Distance / Direction
20 Feet S

Trafficway
Divided Hwy wo/Barrier

Prefix
 

Intersecting Road Name
BROWN

Road Type
RD

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

01
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (19)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

F
Race

W
Total Occupants

01
Hazardous Action

Unable to Stop

Unit Type

MV
Driver Information

##############################
##############################
LAKE ORION, MI  48360-1662    (###) ###-####

Driver is Owner

Yes
Injury

O
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Unknown

Ejected
 

Trapped
 

Airbag Deployed
Deployed - Front

Hospital
NONE

Ambulance
NONE

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
DWG5739

State
MI

Vehicle
Description

Year

2007
Make

HONDA
Model

ACCORD
Color

BLUE
VIN
1HGCM66447A061680

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
BUCKHORNS LOT

Location of
Greatest Damage 01

First Impact

01
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

N
Vehicle Use

Private
Action Prior

Going Straight Ahead

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 
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 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Damaged Property

 
Public

 
Owner & Phone
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Unit Number

02
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (25)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

F
Race

B
Total Occupants

01
Hazardous Action

None

Unit Type

MV
Driver Information

##############################
##############################
AUBURN HILLS, MI  48326-4539    (###) ###-####

Driver is Owner

No
Injury

B
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Not Deployed

Hospital
REFUSED

Ambulance
ORION TWP FIRE DEPT

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
DJA6239

State
MI

Vehicle
Description

Year

2008
Make

HONDA
Model

CIVIC
Color

SILVER
VIN
1HGFA168X8L066495

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
BUCKHORNS LOT

Location of
Greatest Damage 05

First Impact

05
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

N
Vehicle Use

Private
Action Prior

Slowing/Stop on Roadway

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

 
 
 

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene Yes

Reported Date (Time)

09/08/2021 (13:06)
1st Investigator Name (Badge)

DEPUTY N. BODENDORFER (2688)
2nd Investigator Name (Badge)

 
Photos

No

Narrative

UNIT 2 WAS TRAVELING NORTHBOUND BALDWIN ROAD AND STOPPED

FOR A RED LIGHT AT BROWN ROAD. UNIT 1 WAS TRAVELING BEHIND

UNIT 2 AND STRUCK UNIT 2 IN THE REAR END.

Diagram
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D  Authority: 1949 PA 300, Sec.257.622
 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 11/2020)

External # Crash ID 

1189853 2344620 File Class  9300-1

Incident #

210153860STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6316300
Department Name

Oakland Co Sheriff's Office 
Reviewer

YALDOO (00431)
Crash Date

07/27/2021
Crash Time

19:31
No. of Units

02
Crash Type

Head On-Left Turn
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

Signal
Relation to Roadway

On the Road
Weather

Clear
Area

INTR Within Intersection
City/Twsp

15 - Orion Twp
Contributing Circumstances

1st
None

2nd
 

Light

Daylight
Road Surface Condition

Dry
Total Lanes

02
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
S

Primary Road Name
BALDWIN

Road Type
RD

Suffix
 

Divided Roadway
 

Distance / Direction
4 Feet S

Trafficway
Not Physically Divided

Prefix
 

Intersecting Road Name
S BALDWIN/BROWN

Road Type
TURN

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

01
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (53)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

F
Race

W
Total Occupants

02
Hazardous Action

Disregard Traffic Control

Unit Type

MV
Driver Information

##############################
##############################
PONTIAC, MI  48340-1832    (###) ###-####

Driver is Owner

No
Injury

B
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Deployed - Combination

Hospital
REFUSED

Ambulance
ORION TWP FIRE DEPT

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
DYL8955

State
MI

Vehicle
Description

Year

2021
Make

CHEVROLET
Model

TRAX
Color

BROWN
VIN
KL7CJPSB9MB335962

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
BUCKHORN TOWING

Location of
Greatest Damage 01

First Impact

01
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

N
Vehicle Use

Private
Action Prior

Going Straight Ahead

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

##############################
##############################
PONTIAC, MI  48340-1832     (###) ###-####

Date of Birth (Age)

##/##/#### (25)
Sex

F
Race

 
Position

Front - Right
Restraint

Shoulder and Lap Belt
Injury

O
Ejected

 
Trapped

 
Airbag Deployed

Deployed - Front
Hospital

REFUSED
Ambulance

REFUSED
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A
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 E
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 E
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 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C
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 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Damaged Property

 
Public

 
Owner & Phone
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Unit Number

02
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (62)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

F
Race

W
Total Occupants

01
Hazardous Action

None

Unit Type

MV
Driver Information

##############################
##############################
CLARKSTON, MI  48348-4091    (###) ###-####

Driver is Owner

No
Injury

B
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Deployed - Front

Hospital
NONE

Ambulance
ORION TWP FIRE DEPT

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
1LMJ95

State
MI

Vehicle
Description

Year

2010
Make

LEXS
Model

 
Color

 
VIN
JTJBC1BA6A2013124

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
BUCKHORN TOWING

Location of
Greatest Damage 02

First Impact

02
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

SE
Vehicle Use

Private
Action Prior

Turning Left

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

 
 
 

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene Yes

Reported Date (Time)

07/27/2021 (19:31)
1st Investigator Name (Badge)

DEPUTY C. GARCIA (1924)
2nd Investigator Name (Badge)

 
Photos

No

Narrative

UNIT 2 WAS TURNING LEFT WITH A GREEN ARROW TO GO EB ON

BROWN FROM BALDWIN RD.  UNIT 1 TRAVELING NB ON BALDWIN RD

FAILED TO STOP FOR THE RED LIGHT CAUSING DISABLING DAMAGE TO

BOTH VEHICLES WITH MINOR INJUIRES.

Diagram
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D  Authority: 1949 PA 300, Sec.257.622
 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 11/2020)

External # Crash ID 

1214431 2417377 File Class  93001

Incident #

210017684STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6385100
Department Name

Auburn Hills Police Department 
Reviewer

STOINSKI (00095)
Crash Date

10/22/2021
Crash Time

17:51
No. of Units

02
Crash Type

Rear End
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

None
Relation to Roadway

On the Road
Weather

Clear
Area

NON-FRWY Straight Roadway
City/Twsp

93 - Auburn Hills
Contributing Circumstances

1st
None

2nd
 

Light

Daylight
Road Surface Condition

Dry
Total Lanes

04
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
 

Primary Road Name
BALDWIN

Road Type
ROAD

Suffix
 

Divided Roadway
 

Distance / Direction
100 Feet S

Trafficway
One-Way Traffic

Prefix
 

Intersecting Road Name
BROWN

Road Type
ROAD

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

01
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (63)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

F
Race

W
Total Occupants

01
Hazardous Action

Unable to Stop

Unit Type

MV
Driver Information

##############################
##############################
LAKE ORION, MI  48359-2045    (###) ###-####

Driver is Owner

Yes
Injury

B
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Not Deployed

Hospital
REFUSED

Ambulance
REFUSED

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
8994K6

State
MI

Vehicle
Description

Year

2001
Make

DODGE
Model

 
Color

GOLD
VIN
2B8GP54G01R201138

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
 

Towed To
 

Location of
Greatest Damage 01

First Impact

01
Extent of Damage (Power Unit and/or Trailers)

Functional Damage
Vehicle Direction

N
Vehicle Use

Private
Action Prior

Going Straight Ahead

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Damaged Property

 
Public

 
Owner & Phone

 
 

Page 01 of 01
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Unit Number

02
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (27)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

M
Race

W
Total Occupants

02
Hazardous Action

None

Unit Type

MV
Driver Information

##############################
##############################
FARMINGTON HILLS, MI  48336-4963    (###) ###-####

Driver is Owner

Yes
Injury

B
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Not Deployed

Hospital
REFUSED

Ambulance
REFUSED

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
2LXF01

State
MI

Vehicle
Description

Year

2016
Make

FORD
Model

FOCUS
Color

GRAY
VIN
1FADP3L99GL382942

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
 

Towed To
 

Location of
Greatest Damage 05

First Impact

05
Extent of Damage (Power Unit and/or Trailers)

Functional Damage
Vehicle Direction

N
Vehicle Use

Private
Action Prior

Stopped on Roadway

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

##############################
##############################
CADILLAC, MI  49601-8211     (###) ###-####

Date of Birth (Age)

##/##/#### (24)
Sex

M
Race

 
Position

Front - Right
Restraint

Shoulder and Lap Belt
Injury

C
Ejected

 
Trapped

 
Airbag Deployed

Not Deployed
Hospital

REFUSED
Ambulance

REFUSED
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N
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 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

 
 
 

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene Yes

Reported Date (Time)

10/22/2021 (17:51)
1st Investigator Name (Badge)

LEE (301)
2nd Investigator Name (Badge)

 
Photos

No

Narrative

UNIT 1 WAS TRAVELING NORTHBOUND ON BALDWIN TOWARDS

BROWN.\N\NUNIT 2 WAS STOPPED ON NORTHBOUND BALDWIN JUST

SOUTH OF BROWN DUE TO TRAFFIC.\N\NUNIT 1 FAILED TO STOP AND

REAR ENDED UNIT 2.\N\NBOTH UNITS REPORTED SORENESS/POSSIBLE

INJURIES BUT REFUSED MEDICAL TREATMENT.\N\NUNIT 1 CITED.

Diagram

940



Location:

Date:

1086989Crash ID:#1 S BALDWIN (1.808) 100 feet Sof MORGAN DR 

06/30/2017

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: transition

Hour: 2pm

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 170118200

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unknown car lftside

2 N go straight veh in transpt none none none unknown car none

UD10: 1086989

Location:

Date:

1140517Crash ID:#2 SB BALDWIN (1.789) 900 feet Nof BROWN RD 

09/03/2017

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: straight

Hour: 2pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 170162279

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 go straight veh in transpt none none none unknown car none

2 S stop on road veh in transpt none none none none car lftrear

3 S stop on road veh in transpt none none none none car ctrrear

UD10: 1140517

Location:

Date:

1181028Crash ID:#3 BALDWIN (1.813) 75 feet Sof MORGAN RD 

10/16/2017

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: transition

Hour: 1pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 170190215

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none other car rtside

2 N change lanes veh in transpt none none none none pickup lftside

UD10: 1181028

Location:

Date:

1495223Crash ID:#4 S BALDWIN (1.808) 100 feet Sof MORGAN RD 

09/18/2018

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: straight

Hour: 8am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 180175727

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car ctrfront

2 S slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 1495223
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Location:

Date:

1648626Crash ID:#5 S BALDWIN (1.813) 75 feet Sof MORGAN RD 

02/16/2019

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: straight

Hour: 12p
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: day

How: rr-end

Complaint #: 190030642

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N slow/stop on rd veh in transpt none none none unable to stop car ctrfront

2 N slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 1648626

Location:

Date:

1843876Crash ID:#6 NB S BALDWIN (1.807) 35 feet Nof JORDAN ST 

10/11/2019

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: median

Hour: 10p
m

Injy B: 0

Weather: rain

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: dark/ltd

How: ss-same

Complaint #: 190200982

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N left turn veh in transpt none none none failed to yield pickup rtrear

2 N go straight veh in transpt none none none none pickup lftfront

UD10: 1843876

Location:

Date:

1970033Crash ID:#7 BALDWIN (1.789) 58 feet Sof MORGAN 

02/09/2020

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: inter driveway

Hour: 12p
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 200028473

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car ctrfront

2 S slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 1970033
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Crash Type

Count Type

0 uncoded

0 single

0 head-on

0 head-on/lt

0 angle

4 rr-end

0 rr-end/lt

0 rr-end/rt

3 ss-same

0 ss-opp

0 back

0 other

0 unknown

Totals 7

Lighting Conditions

Count Type

0 uncoded

6 day

0 dawn

0 dusk

1 dark/ltd

0 dark/unltd

0 other

0 unknown

Totals 7

Weather Conditions

Count Type

0 uncoded

4 clear

2 cloudy

0 fog

1 rain

0 snow

0 wind

0 sleet/hail

0 blowing snow

0 blowing sand

0 smoke

0 unknown

Totals 7

Road Condition

Count Type

0 uncoded

6 dry

1 wet

0 ice

0 snow

0 mud

0 slush

0 debris

0 water

0 sand

0 oily

0 other

0 unknown

Totals 7

Crashes by Month

Count Type

0 January

2 February

0 March

0 April

0 May

1 June

0 July

0 August

2 September

2 October

0 November

0 December

Totals 7

Hazardous Action

Count Type

7 none

0 speeding

0 spd too slow

1 failed to yield

0 disrgd traffic cntrl

0 wrong way

0 left of center

0 imprp passing

0 imprp lane use

0 imprp turn

0 imprp/no signal

0 imprp backing

3 unable to stop

1 other

3 unknown

0 reckls driving

0 carels driving

Totals 15

Unit Type

Count Type

0 Bicyclist

0 Engineer

15 Vehicle

0 Pedestrian

Totals 15

Crashes by Year

Count Type

3 2017

1 2018

2 2019

1 2020

Totals 7
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Crash Severity

Fatal A B C No Injy Total

Persons 0 0 0 0 0 0

Crashes 0 0 0 0 7 7

Alcohol in Crashes

Fatal A B C PDO Total

Drinking 0 0 0 0 0 0

Not Drinking 0 0 0 0 7 7

Totals 0 0 0 0 7 7

Crashes per Hour by Day

Sunday Monday Tuesday Wednesday Thursday Friday Saturday Total

12a-1a 0 0 0 0 0 0 0 0

1a-2a 0 0 0 0 0 0 0 0

2a-3a 0 0 0 0 0 0 0 0

3a-4a 0 0 0 0 0 0 0 0

4a-5a 0 0 0 0 0 0 0 0

5a-6a 0 0 0 0 0 0 0 0

6a-7a 0 0 0 0 0 0 0 0

7a-8a 0 0 0 0 0 0 0 0

8a-9a 0 0 1 0 0 0 0 1

9a-10a 0 0 0 0 0 0 0 0

10a-11a 0 0 0 0 0 0 0 0

11a-12p 0 0 0 0 0 0 0 0

12p-1p 1 0 0 0 0 0 1 2

1p-2p 0 1 0 0 0 0 0 1

2p-3p 1 0 0 0 0 1 0 2

3p-4p 0 0 0 0 0 0 0 0

4p-5p 0 0 0 0 0 0 0 0

5p-6p 0 0 0 0 0 0 0 0

6p-7p 0 0 0 0 0 0 0 0

7p-8p 0 0 0 0 0 0 0 0

8p-9p 0 0 0 0 0 0 0 0

9p-10p 0 0 0 0 0 0 0 0

10p-11p 0 0 0 0 0 1 0 1

11p-12a 0 0 0 0 0 0 0 0

Totals 2 1 1 0 0 2 1 7
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Location:

Date:

9944906Crash ID:#1 BALDWIN (2.123) 40 feet Nof JUDAH RD 

01/20/2017

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: inter other

Hour: 6am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: dark/unltd

How: single

Complaint #: 170011375

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight animal none none none none car lftfront

UD10: 9944906

Location:

Date:

1054392Crash ID:#2 S BALDWIN (2.118) 10 feet Nof JUDAH RD 

05/25/2017

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: straight

Hour: 6pm

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: rr-end

Complaint #: 170092562

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N slow/stop on rd veh in transpt none none none none car ctrrear

UD10: 1054392

Location:

Date:

1472280Crash ID:#3 S BALDWIN (2.115) 2640 feet Nof BROWN RD 

08/27/2018

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: inter driveway

Hour: 11a
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 3

Drugs: N

LIght: day

How: ss-same

Complaint #: 180161339

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none failed to yield car lftfront

2 N left turn veh in transpt none none none none car rtside

UD10: 1472280

Location:

Date:

1535227Crash ID:#4 S BALDWIN (2.122) 30 feet Nof JUDAH RD 

10/30/2018

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: w/i intersection

Hour: 12p
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: single

Complaint #: 180204738

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight other non-fixed 
obj

none none none unknown car ctrfront

UD10: 1535227

Location:

Date:

1628183Crash ID:#5 S BALDWIN (2.118) 10 feet Nof JUDAH RD 

01/29/2019

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: unknown

Hour: 5pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: slush

Injy 0: 2

Drugs: N

LIght: day

How: angle

Complaint #: 190018836

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W right turn veh in transpt none none none failed to yield car ctrfront

2 N go straight veh in transpt none none none none car rtside

UD10: 1628183
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Location:

Date:

1727834Crash ID:#6 BALDWIN (2.115) 10 feet Sof JUDAH 

02/06/2019

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: w/i intersection

Hour: 9pm

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: ice

Injy 0: 1

Drugs: N

LIght: dark/ltd

How: single

Complaint #: 190100418

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight loss of control none none none other car rtfront

UD10: 1727834

Location:

Date:

1643952Crash ID:#7 S BALDWIN (2.122) 30 feet Nof S JUDAH RD 

02/07/2019

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: unknown

Hour: 11a
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: wet

Injy 0: 1

Drugs: N

LIght: day

How: ss-same

Complaint #: 190024628

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 go straight veh in transpt none none none unknown truck/bus none

2 N go straight veh in transpt none none none none car rtside

UD10: 1643952

Location:

Date:

1686275Crash ID:#8 S BALDWIN (2.118) 10 feet Nof JUDAH RD 

03/29/2019

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: unknown

Hour: 4pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 190059116

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none failed to yield car lftfront

2 S left turn veh in transpt none none none none car rtside

UD10: 1686275

Location:

Date:

1787836Crash ID:#9 NB BALDWIN (2.115) 10 feet Wof JUDAH RD 

08/10/2019

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: unknown

Hour: 8am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 190156132

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N start on rdwy veh in transpt none none none failed to yield pickup lftfront

2 N go straight veh in transpt none none none none car rtrear

UD10: 1787836
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Location:

Date:

1822547Crash ID:#10 NB BALDWIN (2.115) 10 feet Wof JUDAH RD 

09/20/2019

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: unknown

Hour: 7am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 190185807

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unknown truck/bus none

2 N go straight veh in transpt none none none unknown truck/bus rtside

UD10: 1822547

Location:

Date:

1831600Crash ID:#11 S BALDWIN (2.112) 30 feet Sof JUDAH RD 

09/25/2019

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 1

Area: unknown

Hour: 9pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: Y

Roadway: dry

Injy 0: 0

Drugs: N

LIght: dark/ltd

How: single

Complaint #: 190189659

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight ran off road/r none none none unknown car ctrfront

UD10: 1831600

Location:

Date:

1880780Crash ID:#12 BALDWIN (2.124) 50 feet Nof JUDAH RD 

11/11/2019

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: unknown

Hour: 7am

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: snow

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 190222122

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none speeding car rtfront

2 N go straight veh in transpt none none none none car lftrear

UD10: 1880780

Location:

Date:

1883476Crash ID:#13 S BALDWIN (2.116) 5 feet Sof JUDAH RD 

11/11/2019

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: unknown

Hour: 4pm

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: ice

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 190222613

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop pickup ctrfront

2 N slow/stop on rd veh in transpt none none none none pickup lftrear

UD10: 1883476
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Location:

Date:

2001765Crash ID:#14 BALDWIN (2.114) 21 feet Sof JUDAH RD 

04/24/2020

Injy K: 0

CVT: Orion Twp

Day: Fri

Injy A: 0

Area: unknown

Hour: 2pm

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 200083071

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S change lanes veh in transpt none none none failed to yield pickup none

2 S go straight veh in transpt none none none none car rtfront

UD10: 2001765

Location:

Date:

2182105Crash ID:#15 S BALDWIN (2.115) 10 feet Sof JUDAH RD 

12/16/2020

Injy K: 0

CVT: Orion Twp

Day: Wed

Injy A: 0

Area: inter other

Hour: 4pm

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: ice

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 200250207

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N none veh in transpt none none none unable to stop car lftfront

2 N none veh in transpt none none none none car ctrrear

UD10: 2182105

Location:

Date:

2222672Crash ID:#16 S BALDWIN (2.118) 32 feet Nof JUDAH RD 

02/15/2021

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: unknown

Hour: 9am

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: snow

Injy 0: 1

Drugs: N

LIght: day

How: single

Complaint #: 210030377

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight ran off road/r none none none speeding car ctrfront

UD10: 2222672

Location:

Date:

2355097Crash ID:#17 S BALDWIN (2.124) 0 feet Nof JUDAH RD 

08/08/2021

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: unknown

Hour: 11a
m

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 210162673

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S avoid veh-ft/bk veh in transpt none none none none motorcycle lftside

2 S go straight veh in transpt none none none none motorcycle rtrear

UD10: 2355097
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Location:

Date:

2377745Crash ID:#18 NB BALDWIN (2.115) 32 feet Sof JUDAH RD 

09/04/2021

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: unknown

Hour: 3pm

Injy B: 1

Weather: cloudy

Injy C: 1

HBD: N

Roadway: dry

Injy 0: 0

Drugs: N

LIght: day

How: ss-same

Complaint #: 210183501

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight ran off road/r none none none carels driving car lftfront

2 N go straight veh in transpt none none none none car rtside

UD10: 2377745

Location:

Date:

2487957Crash ID:#19 SB S BALDWIN (1.303) 32 feet NEof JUDAH RD 

12/19/2021

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: straight

Hour: 1am

Injy B: 0

Weather: clear

Injy C: 0

HBD: Y

Roadway: slush

Injy 0: 1

Drugs: N

LIght: dark/ltd

How: single

Complaint #: 210264518

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight ran off road/r none none none speeding car ctrfront

UD10: 2487957
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Crash Type

Count Type

0 uncoded

6 single

0 head-on

0 head-on/lt

1 angle

3 rr-end

0 rr-end/lt

0 rr-end/rt

9 ss-same

0 ss-opp

0 back

0 other

0 unknown

Totals 19

Lighting Conditions

Count Type

0 uncoded

15 day

0 dawn

0 dusk

3 dark/ltd

1 dark/unltd

0 other

0 unknown

Totals 19

Weather Conditions

Count Type

0 uncoded

7 clear

7 cloudy

0 fog

0 rain

5 snow

0 wind

0 sleet/hail

0 blowing snow

0 blowing sand

0 smoke

0 unknown

Totals 19

Road Condition

Count Type

0 uncoded

11 dry

1 wet

3 ice

2 snow

0 mud

2 slush

0 debris

0 water

0 sand

0 oily

0 other

0 unknown

Totals 19

Crashes by Month

Count Type

2 January

3 February

1 March

1 April

1 May

0 June

0 July

3 August

3 September

1 October

2 November

2 December

Totals 19

Hazardous Action

Count Type

14 none

3 speeding

0 spd too slow

5 failed to yield

0 disrgd traffic cntrl

0 wrong way

0 left of center

0 imprp passing

0 imprp lane use

0 imprp turn

0 imprp/no signal

0 imprp backing

3 unable to stop

1 other

5 unknown

0 reckls driving

1 carels driving

Totals 32

Unit Type

Count Type

0 Bicyclist

0 Engineer

32 Vehicle

0 Pedestrian

Totals 32

Crashes by Year

Count Type

2 2017

2 2018

9 2019

2 2020

4 2021

Totals 19
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Crash Severity

Fatal A B C No Injy Total

Persons 0 1 1 1 0 3

Crashes 0 1 1 0 17 19

Alcohol in Crashes

Fatal A B C PDO Total

Drinking 0 1 0 0 1 2

Not Drinking 0 0 1 0 16 17

Totals 0 1 1 0 17 19

Crashes per Hour by Day

Sunday Monday Tuesday Wednesday Thursday Friday Saturday Total

12a-1a 0 0 0 0 0 0 0 0

1a-2a 1 0 0 0 0 0 0 1

2a-3a 0 0 0 0 0 0 0 0

3a-4a 0 0 0 0 0 0 0 0

4a-5a 0 0 0 0 0 0 0 0

5a-6a 0 0 0 0 0 0 0 0

6a-7a 0 0 0 0 0 1 0 1

7a-8a 0 1 0 0 0 1 0 2

8a-9a 0 0 0 0 0 0 1 1

9a-10a 0 1 0 0 0 0 0 1

10a-11a 0 0 0 0 0 0 0 0

11a-12p 1 1 0 0 1 0 0 3

12p-1p 0 0 1 0 0 0 0 1

1p-2p 0 0 0 0 0 0 0 0

2p-3p 0 0 0 0 0 1 0 1

3p-4p 0 0 0 0 0 0 1 1

4p-5p 0 1 0 1 0 1 0 3

5p-6p 0 0 1 0 0 0 0 1

6p-7p 0 0 0 0 1 0 0 1

7p-8p 0 0 0 0 0 0 0 0

8p-9p 0 0 0 0 0 0 0 0

9p-10p 0 0 0 2 0 0 0 2

10p-11p 0 0 0 0 0 0 0 0

11p-12a 0 0 0 0 0 0 0 0

Totals 2 4 2 3 2 4 2 19
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D  Authority: 1949 PA 300, Sec.257.622
 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 01/2016)

External # Crash ID 

1033910 1831600 File Class  54002

Incident #

190189659STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6316300
Department Name

Oakland Co Sheriff's Office 
Reviewer

YALDOO (00431)
Crash Date

09/25/2019
Crash Time

21:48
No. of Units

01
Crash Type

Single Motor Vehicle
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

None
Relation to Roadway

Outside of Shoulder/Curb
Weather

Clear
Area

INTR Roundabout
City/Twsp

15 - Orion Twp
Contributing Circumstances

1st
Unknown

2nd
 

Light

Dark-Lighted
Road Surface Condition

Dry
Total Lanes

02
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
S

Primary Road Name
BALDWIN

Road Type
RD

Suffix
 

Divided Roadway
 

Distance / Direction
30 Feet S

Trafficway
One-Way Traffic

Prefix
 

Intersecting Road Name
JUDAH

Road Type
RD

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

01
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (22)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

F
Total Occupants

01
Hazardous Action

Unknown

Unit Type

MV
Driver Information

##############################
##############################
CLARKSTON, MI  48346-2332    (###) ###-####

Driver is Owner

Yes
Injury

A
Position

Front - Left
Restraint

No Belts Used

Driver Condition at Time of Crash
1st

Unknown
2nd

 

Driver Distracted By
Unknown

Ejected
 

Trapped
Yes

Airbag Deployed
Deployed - Front

Hospital
MCLAREN FLINT

Ambulance
STAR EMS

Alcohol Suspected
Yes

Contributing Factor
Yes

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
DYX5869

State
MI

Vehicle
Description

Year

2007
Make

FORD
Model

ESCAPE
Color

SILVER
VIN
1FMCU93107KB81010

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
BUCKHORN'S

Location of
Greatest Damage 01

First Impact

01
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

S
Vehicle Use

Private
Action Prior

Going Straight Ahead

Sequence of
Events
(    indicates MOST harmful event)

First
04 - Ran Off Roadway-Right

Second
30 - Utility Pole/Lit. Support

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Damaged Property

 
Public

 
Owner & Phone
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Unit Number

 
Unit Known

 
State   Driver License Number

     
Date of Birth (Age)

  
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

 
Total Occupants

 
Hazardous Action

 

Unit Type

 
Driver Information

 
 
 

Driver is Owner

 
Injury

 
Position

 
Restraint

 

Driver Condition at Time of Crash
1st

 
2nd

 

Driver Distracted By
 

Ejected
 

Trapped
 

Airbag Deployed
 

Hospital
 

Ambulance
 

Alcohol Suspected
 

Contributing Factor
 

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

 

Drug Suspected
 

Contributing Factor
 

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
 

State
 

Vehicle
Description

Year

 
Make

 
Model

 
Color

 
VIN
 

Vehicle Type
 

Special Vehicles
 

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
 

Insurance Policy #
 

Towed By
 

Towed To
 

Location of
Greatest Damage  

First Impact

 
Extent of Damage (Power Unit and/or Trailers)

 
Vehicle Direction

 
Vehicle Use

 
Action Prior

 

Sequence of
Events
(    indicates MOST harmful event)

First
 

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

 
 
 

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

 
 
 

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene Yes

Reported Date (Time)

09/25/2019 (21:48)
1st Investigator Name (Badge)

S. EDDY (1041)
2nd Investigator Name (Badge)

 
Photos

No

Narrative

VEHICLE SOUTHBOUND ON BALDWIN AT JUDAH ROUNDABOUT.  VEHICLE

RAN OFF THE ROADWAY TO THE RIGHT STRIKING A LIGHT POLE. 

VEHICLE DISABLED.  DRIVER ENTRAPPED, INJURED.  NDTS

Diagram

953



S
A

N
IT

IZ
E

D
   

S
A

N
IT

IZ
E

D
   

S
A

N
IT

IZ
E

D
   

S
A

N
IT

IZ
E
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 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 11/2020)

External # Crash ID 

1200356 2377745 File Class  9300-1

Incident #

210183501STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6316300
Department Name

Oakland Co Sheriff's Office 
Reviewer

MCSPADIN (01225)
Crash Date

09/04/2021
Crash Time

15:54
No. of Units

02
Crash Type

Sideswipe-Same
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

None
Relation to Roadway

On the Road
Weather

Cloudy
Area

INTR Roundabout
City/Twsp

15 - Orion Twp
Contributing Circumstances

1st
None

2nd
 

Light

Daylight
Road Surface Condition

Dry
Total Lanes

05
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
 

Primary Road Name
BALDWIN

Road Type
RD

Suffix
 

Divided Roadway
N

Distance / Direction
10 Feet S

Trafficway
One-Way Traffic

Prefix
 

Intersecting Road Name
JUDAH

Road Type
RD

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

01
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (28)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

M
Race

B
Total Occupants

01
Hazardous Action

Careless Driving

Unit Type

MV
Driver Information

##############################
##############################
CLARKSTON, MI  48346    (###) ###-####

Driver is Owner

No
Injury

C
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Unknown
2nd

 

Driver Distracted By
Unknown

Ejected
 

Trapped
 

Airbag Deployed
Deployed - Front

Hospital
REFUSED

Ambulance
REFUSED

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
ECA4449

State
MI

Vehicle
Description

Year

1999
Make

FORD
Model

ECONOLINE
Color

WHITE
VIN
1FMRE11L9XHB02136

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
 

Location of
Greatest Damage 08

First Impact

08
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

N
Vehicle Use

Private
Action Prior

Going Straight Ahead

Sequence of
Events
(    indicates MOST harmful event)

First
04 - Ran Off Roadway-Right

Second
28 - Traffic Sign / Post

Third
05 - Re-enter Roadway

Fourth
17 - Motor Veh in Transport

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

 
 
 

Owner Information

 
 
 

 O
W

N
E

R
S




Damaged Property

YIELD PEDESTRAIN SIGN
Public

No
Owner & Phone

##############################
(###) ###-####
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Unit Number

02
Unit Known

Yes
State   Driver License Number

MI   #############
Date of Birth (Age)

##/##/#### (19)
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

M
Race

W
Total Occupants

01
Hazardous Action

None

Unit Type

MV
Driver Information

##############################
##############################
LAPEER, MI  48446-7772    (###) ###-####

Driver is Owner

Yes
Injury

B
Position

Front - Left
Restraint

Shoulder and Lap Belt

Driver Condition at Time of Crash
1st

Appeared Normal
2nd

 

Driver Distracted By
Not Distracted

Ejected
 

Trapped
 

Airbag Deployed
Deployed - Front

Hospital
REFUSED

Ambulance
REFUSED

Alcohol Suspected
No

Contributing Factor
No

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

No

Drug Suspected
No

Contributing Factor
No

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
DTK0809

State
MI

Vehicle
Description

Year

2010
Make

VOLKSWAGEN
Model

GTI
Color

BLACK
VIN
WVWED7AJ5AW340687

Vehicle Type
Passenger Car, SUV, Van

Special Vehicles
Not Applicable

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
No

Automation System Level in Vehicle
No Automation

Automation System Level Engaged at Time of Crash
No Automation

Insurance Company
##############################

Insurance Policy #
##############################

Towed By
BUCKHORN SERVICE 248-693-9375

Towed To
 

Location of
Greatest Damage 03

First Impact

03
Extent of Damage (Power Unit and/or Trailers)

Disabling Damage
Vehicle Direction

N
Vehicle Use

Private
Action Prior

Going Straight Ahead

Sequence of
Events
(    indicates MOST harmful event)

First
17 - Motor Veh in Transport

Second
03 - Ran Off Roadway-Left

Third
21 - Other Non-Fixed Object

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

##############################
##############################
###################################, ##  #####-####    (###) ###-####

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene Yes

Reported Date (Time)

09/04/2021 (15:54)
1st Investigator Name (Badge)

DEPUTY J.SAUVE (115)
2nd Investigator Name (Badge)

 
Photos

No

Narrative

BOTH VEHICLE'S WERE TRAVELING NORTH BOUND ON BALDWIN RD. 

VEHICLE #2 WAS IN THE LEFT LANE HAD JUST ENTERED THE ROUND

ABOUT.  VEHICLE #1 WAS TRAVELING AT A HIGH RATE OF SPEED AND

DROVE OFF ROADWAY (RIGHT) KNOCKING DOWN A PEDESTRIAN SIGN. 

VEHICLE #1 THEN CONTINUED AND SIDESWIPED VEHICLE #2, CAUSING

VEHICLE #2 TO CONTINUE UP TWO TIERS OF STONE BRICKS WITHIN THE

ROUND ABOUT.  VEHICLE #1 THAT WAS HEAVY DAMAGED IN THE FRONT

END, CONTINUED TO DRIVE NORTH BOUND ON BALDWIN RD,  VEHICLE

#1 THEN PULLED INTO A VACANT DIRT LOT AND THE DRIVER THEN FLED

ON FOOT.  \NDRIVER WAS CAUGHT MOMENTS LATER AND IDENTIFIED AS

LISTED DRIVER.

Diagram
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D  Authority: 1949 PA 300, Sec.257.622
 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 11/2020)

External # Crash ID 

1200356 2377745 File Class  9300-1

Incident #

210183501STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6316300
Department Name

Oakland Co Sheriff's Office 
Reviewer

MCSPADIN (01225)
Crash Date

09/04/2021
Crash Time

15:54
No. of Units

02
Crash Type

Sideswipe-Same
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

None
Relation to Roadway

On the Road
Weather

Cloudy
Area

INTR Roundabout
City/Twsp

15 - Orion Twp
Contributing Circumstances

1st
None

2nd
 

Light

Daylight
Road Surface Condition

Dry
Total Lanes

05
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
 

Primary Road Name
BALDWIN

Road Type
RD

Suffix
 

Divided Roadway
N

Distance / Direction
10 Feet S

Trafficway
One-Way Traffic

Prefix
 

Intersecting Road Name
JUDAH

Road Type
RD

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

 
Unit Known

 
State   Driver License Number

     
Date of Birth (Age)

  
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

 
Race

 
Total Occupants

 
Hazardous Action

 

Unit Type

 
Driver Information

 
 
 

Driver is Owner

 
Injury

 
Position

 
Restraint

 

Driver Condition at Time of Crash
1st

 
2nd

 

Driver Distracted By
 

Ejected
 

Trapped
 

Airbag Deployed
 

Hospital
 

Ambulance
 

Alcohol Suspected
 

Contributing Factor
 

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

 

Drug Suspected
 

Contributing Factor
 

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
 

State
 

Vehicle
Description

Year

 
Make

 
Model

 
Color

 
VIN
 

Vehicle Type
 

Special Vehicles
 

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
 

Insurance Policy #
 

Towed By
 

Towed To
 

Location of
Greatest Damage  

First Impact

 
Extent of Damage (Power Unit and/or Trailers)

 
Vehicle Direction

 
Vehicle Use

 
Action Prior

 

Sequence of
Events
(    indicates MOST harmful event)

First
 

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

 
 
 

Owner Information

 
 
 

 O
W

N
E

R
S




Damaged Property

FLOOD LIGHT FICTURE
Public

No
Owner & Phone

##############################
(###) ###-####
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Unit Number

 
Unit Known

 
State   Driver License Number

     
Date of Birth (Age)

  
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

 
Race

 
Total Occupants

 
Hazardous Action

 

Unit Type

 
Driver Information

 
 
 

Driver is Owner

 
Injury

 
Position

 
Restraint

 

Driver Condition at Time of Crash
1st

 
2nd

 

Driver Distracted By
 

Ejected
 

Trapped
 

Airbag Deployed
 

Hospital
 

Ambulance
 

Alcohol Suspected
 

Contributing Factor
 

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

 

Drug Suspected
 

Contributing Factor
 

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
 

State
 

Vehicle
Description

Year

 
Make

 
Model

 
Color

 
VIN
 

Vehicle Type
 

Special Vehicles
 

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
 

Insurance Policy #
 

Towed By
 

Towed To
 

Location of
Greatest Damage  

First Impact

 
Extent of Damage (Power Unit and/or Trailers)

 
Vehicle Direction

 
Vehicle Use

 
Action Prior

 

Sequence of
Events
(    indicates MOST harmful event)

First
 

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

 
 
 

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

 
 
 

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene  

Reported Date (Time)

 
1st Investigator Name (Badge)

 
2nd Investigator Name (Badge)

 
Photos

 

Narrative

 
Diagram
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D  Authority: 1949 PA 300, Sec.257.622
 Compliance: Required           MSP UD-10E
 Penalty: $100 and/or 90 days           (Rev 11/2020)

External # Crash ID 

1200356 2377745 File Class  9300-1

Incident #

210183501STATE OF MICHIGAN TRAFFIC CRASH REPORT
ORI

MI 6316300
Department Name

Oakland Co Sheriff's Office 
Reviewer

MCSPADIN (01225)
Crash Date

09/04/2021
Crash Time

15:54
No. of Units

02
Crash Type

Sideswipe-Same
Special Circumstances

None Hit and Run School Bus
Fleeing Police Unknown Animal

Special Checks
Fatal Non-Traffic Area ORV/Snowmobile

County

63 - Oakland
Traffic Control

None
Relation to Roadway

On the Road
Weather

Cloudy
Area

INTR Roundabout
City/Twsp

15 - Orion Twp
Contributing Circumstances

1st
None

2nd
 

Light

Daylight
Road Surface Condition

Dry
Total Lanes

05
Speed Limit

45
Posted

Yes

Work Zone (if applicable)
Type

 
Workers Present
 

Activity
 

Location
 

Prefix
 

Primary Road Name
BALDWIN

Road Type
RD

Suffix
 

Divided Roadway
N

Distance / Direction
10 Feet S

Trafficway
One-Way Traffic

Prefix
 

Intersecting Road Name
JUDAH

Road Type
RD

Suffix
 

Divided Roadway
 

 L
 O

 C
 A

 T
 I 

O
 N




Unit Number

 
Unit Known

 
State   Driver License Number

     
Date of Birth (Age)

  
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

 
Race

 
Total Occupants

 
Hazardous Action

 

Unit Type

 
Driver Information

 
 
 

Driver is Owner

 
Injury

 
Position

 
Restraint

 

Driver Condition at Time of Crash
1st

 
2nd

 

Driver Distracted By
 

Ejected
 

Trapped
 

Airbag Deployed
 

Hospital
 

Ambulance
 

Alcohol Suspected
 

Contributing Factor
 

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

 

Drug Suspected
 

Contributing Factor
 

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
 

State
 

Vehicle
Description

Year

 
Make

 
Model

 
Color

 
VIN
 

Vehicle Type
 

Special Vehicles
 

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
 

Insurance Policy #
 

Towed By
 

Towed To
 

Location of
Greatest Damage  

First Impact

 
Extent of Damage (Power Unit and/or Trailers)

 
Vehicle Direction

 
Vehicle Use

 
Action Prior

 

Sequence of
Events
(    indicates MOST harmful event)

First
 

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
 A

 S
 S

 E
 N

 G
 E

 R
 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

 
 
 

Owner Information

 
 
 

 O
W

N
E

R
S




Damaged Property

STONE WALL IN ROUND ABOUT
Public

No
Owner & Phone

##############################
(###) ###-####
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Unit Number

 
Unit Known

 
State   Driver License Number

     
Date of Birth (Age)

  
License Type              Endorsements

Operator Cycle
Chauffeur Farm
Moped Recreation

Sex

 
Race

 
Total Occupants

 
Hazardous Action

 

Unit Type

 
Driver Information

 
 
 

Driver is Owner

 
Injury

 
Position

 
Restraint

 

Driver Condition at Time of Crash
1st

 
2nd

 

Driver Distracted By
 

Ejected
 

Trapped
 

Airbag Deployed
 

Hospital
 

Ambulance
 

Alcohol Suspected
 

Contributing Factor
 

Alcohol Test Type
Breath Blood Urine
Field PBT Refused Not Offered

Alcohol Test Results
Pending Test Results:  

Interlock Device

 

Drug Suspected
 

Contributing Factor
 

Drug Test Type
Blood Urine
Field Refused Not Offered

Drug Test Results
Pending Test Results:  

Citation Issued
Hazardous  
Other  

Vehicle Registration
 

State
 

Vehicle
Description

Year

 
Make

 
Model

 
Color

 
VIN
 

Vehicle Type
 

Special Vehicles
 

Private Trailer Type
 

Vehicle Defect
 

Automation System(s) in Vehicle
 

Automation System Level in Vehicle
 

Automation System Level Engaged at Time of Crash
 

Insurance Company
 

Insurance Policy #
 

Towed By
 

Towed To
 

Location of
Greatest Damage  

First Impact

 
Extent of Damage (Power Unit and/or Trailers)

 
Vehicle Direction

 
Vehicle Use

 
Action Prior

 

Sequence of
Events
(    indicates MOST harmful event)

First
 

Second
 

Third
 

Fourth
 

U
  N

  I
  T

  /
  D

  R
  I

  V
  E

  R



Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 
Passenger Information

 
 
 

Date of Birth (Age)

  
Sex

 
Race

 
Position

 
Restraint

 
Injury

 
Ejected

 
Trapped

 
Airbag Deployed

 
Hospital

 
Ambulance

 

P
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 S
 S

 E
 N

 G
 E
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 S




Carrier Information

 
 
 

USDOT

 
MC

 
MPSC

 
Driver's CDL Type         Endorsements

 H
N

P
S

T
X

CDL Exempt
Farm
Other

GVWR/GCWR

10,000 lbs. or Less 10,001 - 26,000 lbs. Greater than 26,000 lbs.

Vehicle Configuration

 
Cargo Body Type

 
Medical Card

 
Hazardous Material

Placard Cargo Spill

ID #

 
Class #

 

 T
 R

 U
 C

 K
 / 

B
 U

 S



Owner Information

 
 
 

Owner Information

 
 
 

 O
W

N
E

R
S




Witness Information

 
 
 

Witness Information

 
 
 

 W
IT

N
E

S
S




Investigated
at Scene  

Reported Date (Time)

 
1st Investigator Name (Badge)

 
2nd Investigator Name (Badge)

 
Photos

 

Narrative

 
Diagram
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Location:

Date:

1001497Crash ID:#1 S BALDWIN (1.824) 20 feet Sof MORGAN RD 

03/23/2017

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: transition

Hour: 5pm

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 170050828

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N change lanes veh in transpt none none none carels driving pickup rtside

2 N go straight veh in transpt none none none none car lftside

UD10: 1001497

Location:

Date:

1034180Crash ID:#2 S BALDWIN (1.819) 50 feet Sof MORGAN RD 

04/30/2017

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: straight

Hour: 5pm

Injy B: 0

Weather: rain

Injy C: 1

HBD: N

Roadway: wet

Injy 0: 7

Drugs: N

LIght: day

How: ss-same

Complaint #: 170075869

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none none car rtfront

2 N change lanes veh in transpt none none none failed to yield car lftrear

UD10: 1034180

Location:

Date:

1108019Crash ID:#3 S BALDWIN (1.838) 57 feet Nof MORGAN RD 

05/28/2017

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: curved

Hour: 6am

Injy B: 0

Weather: unknown

Injy C: 0

HBD: N

Roadway: unknown

Injy 0: 1

Drugs: N

LIght: unknown

How: single

Complaint #: 170094268

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E none ran off road/r none none none unknown car multiple

UD10: 1108019

Location:

Date:

1081613Crash ID:#4 S BALDWIN (1.829) 10 feet Nof MORGAN RD 

06/25/2017

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: straight

Hour: 4pm

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: single

Complaint #: 170114663

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight other non-fixed 
obj

none none none other car ctrfront

UD10: 1081613

Location:

Date:

1097641Crash ID:#5 BALDWIN RD. (1.839) 1200 feet Nof BROWN RD 

07/11/2017

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: driveway

Hour: 9am

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 170125734

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S change lanes veh in transpt none none none imprp lane use car lftfront

2 S go straight veh in transpt none none none none pickup rtside

UD10: 1097641

Page 1 of 6Generated 8/15/2022

Transportation Improvement Association

Crash Detail for 1/1/2017 - 12/31/2021
Criteria: WHERE A.AGENCY_ID = 14 AND A.GeoCoords.STIntersects

(GEOMETRY::STGeomFromWKB(GEOGRAPHY::STPointFromText('POINT(-83.3072134910914 
42.7111683974125)', 4326).STBuffer(30.48).STAsBinary(),4326)) = 1 
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http://tia.ms2soft.com/tcds/tdetail_crash_ud10.aspx?crashID=1001497
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Location:

Date:

1115392Crash ID:#6 S BALDWIN (1.823) 20 feet Sof MORGAN RD 

08/07/2017

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: transition

Hour: 5pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: ss-same

Complaint #: 170144476

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N change lanes veh in transpt none none none failed to yield car lftfront

2 N go straight veh in transpt none none none none pickup rtfront

UD10: 1115392

Location:

Date:

1121763Crash ID:#7 BALDWIN (1.846) 100 feet Nof MORGAN RD 

08/15/2017

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: straight

Hour: 5pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 170149888

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 N go straight veh in transpt none none none unable to stop car ctrfront

2 N slow/stop on rd veh in transpt none none none none pickup ctrrear

UD10: 1121763

Location:

Date:

1435414Crash ID:#8 S BALDWIN (1.818) 50 feet Sof MORGAN RD 

07/05/2018

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: straight

Hour: 10a
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 4

Drugs: N

LIght: day

How: rr-end

Complaint #: 180126331

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S slow/stop on rd equip fail none none none unable to stop car ctrfront

2 S stop on road veh in transpt none none none none car ctrrear

UD10: 1435414

Location:

Date:

1456104Crash ID:#9 S BALDWIN (1.825) 10 feet Sof MORGAN RD 

08/06/2018

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: inter other

Hour: 8pm

Injy B: 0

Weather: clear

Injy C: 2

HBD: N

Roadway: wet

Injy 0: 2

Drugs: N

LIght: day

How: angle

Complaint #: 180148262

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E enter rdwy veh in transpt none none none failed to yield car lftfront

2 S go straight veh in transpt none none none none car ctrfront

UD10: 1456104
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Location:

Date:

1535164Crash ID:#10 S BALDWIN (1.836) 50 feet Nof MORGAN RD 

10/28/2018

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: straight

Hour: 2pm

Injy B: 0

Weather: cloudy

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 180203385

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car rtfront

2 S slow/stop on rd veh in transpt none none none none car lftrear

UD10: 1535164

Location:

Date:

1550102Crash ID:#11 S BALDWIN (1.846) 100 feet Nof MORGAN RD 

11/12/2018

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: straight

Hour: 6am

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: dawn

How: single

Complaint #: 180213711

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight animal none none none none pickup lftside

UD10: 1550102

Location:

Date:

1584724Crash ID:#12 SB BALDWIN (1.822) 30 feet Sof MORGAN RD 

12/16/2018

Injy K: 0

CVT: Orion Twp

Day: Sun

Injy A: 0

Area: inter other

Hour: 12p
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 180236838

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car ctrfront

2 S stop on road veh in transpt none none none none car ctrrear

UD10: 1584724

Location:

Date:

1875066Crash ID:#13 S BALDWIN (1.836) 50 feet Nof MORGAN RD 

11/07/2019

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 6am

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: ice

Injy 0: 2

Drugs: N

LIght: day

How: angle

Complaint #: 190219473

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W left turn veh in transpt none none none failed to yield car multiple

2 S go straight veh in transpt none none none none pickup ctrfront

UD10: 1875066
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Location:

Date:

1881651Crash ID:#14 SB S BALDWIN (1.822) 30 feet Sof MORGAN RD 

11/07/2019

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: inter other

Hour: 7am

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: snow

Injy 0: 2

Drugs: N

LIght: day

How: rr-end

Complaint #: 190219474

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight veh in transpt none none none unable to stop car ctrfront

2 S go straight veh in transpt none none none none car ctrrear

UD10: 1881651

Location:

Date:

1883515Crash ID:#15 NB S BALDWIN (1.846) 100 feet Nof MORGAN RD 

11/14/2019

Injy K: 0

CVT: Orion Twp

Day: Thu

Injy A: 0

Area: straight

Hour: 9pm

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: dark/ltd

How: single

Complaint #: 190224930

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight animal none none none none car ctrfront

UD10: 1883515

Location:

Date:

2268628Crash ID:#16 SB BALDWIN (1.846) 243 feet Nof MORGAN RD 

04/27/2021

Injy K: 0

CVT: Orion Twp

Day: Tue

Injy A: 0

Area: straight

Hour: 11a
m

Injy B: 0

Weather: clear

Injy C: 0

HBD: N

Roadway: dry

Injy 0: 1

Drugs: N

LIght: day

How: single

Complaint #: 210082315

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 S go straight animal none none none none car ctrfront

UD10: 2268628

Location:

Date:

2487951Crash ID:#17 E MORGAN (1.108) 0 feet Xof S BALDWIN RD 

12/18/2021

Injy K: 0

CVT: Orion Twp

Day: Sat

Injy A: 0

Area: inter other

Hour: 12p
m

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: ice

Injy 0: 3

Drugs: N

LIght: day

How: rr-end/rt

Complaint #: 210264145

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 E go straight veh in transpt none none none unable to stop car ctrfront

2 E stop on road veh in transpt none none none none car ctrrear

UD10: 2487951

Location:

Date:

2489496Crash ID:#18 MORGAN (1.104) 20 feet Wof S BALDWIN RD 

12/27/2021

Injy K: 0

CVT: Orion Twp

Day: Mon

Injy A: 0

Area: w/i intersection

Hour: 11a
m

Injy B: 0

Weather: snow

Injy C: 0

HBD: N

Roadway: snow

Injy 0: 3

Drugs: N

LIght: day

How: ss-opp

Complaint #: 210269977

Unit# Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 SW right turn veh in transpt none none none unable to stop car rtfront

2 E stop on road veh in transpt none none none none car lftfront

UD10: 2489496
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Crash Type

Count Type

0 uncoded

5 single

0 head-on

0 head-on/lt

2 angle

5 rr-end

0 rr-end/lt

1 rr-end/rt

4 ss-same

1 ss-opp

0 back

0 other

0 unknown

Totals 18

Lighting Conditions

Count Type

0 uncoded

15 day

1 dawn

0 dusk

1 dark/ltd

0 dark/unltd

0 other

1 unknown

Totals 18

Weather Conditions

Count Type

0 uncoded

8 clear

4 cloudy

0 fog

1 rain

4 snow

0 wind

0 sleet/hail

0 blowing snow

0 blowing sand

0 smoke

1 unknown

Totals 18

Road Condition

Count Type

0 uncoded

11 dry

2 wet

2 ice

2 snow

0 mud

0 slush

0 debris

0 water

0 sand

0 oily

0 other

1 unknown

Totals 18

Crashes by Month

Count Type

0 January

0 February

1 March

2 April

1 May

1 June

2 July

3 August

0 September

1 October

4 November

3 December

Totals 18

Hazardous Action

Count Type

16 none

0 speeding

0 spd too slow

4 failed to yield

0 disrgd traffic cntrl

0 wrong way

0 left of center

0 imprp passing

1 imprp lane use

0 imprp turn

0 imprp/no signal

0 imprp backing

7 unable to stop

1 other

1 unknown

0 reckls driving

1 carels driving

Totals 31

Unit Type

Count Type

0 Bicyclist

0 Engineer

31 Vehicle

0 Pedestrian

Totals 31

Crashes by Year

Count Type

7 2017

5 2018

3 2019

3 2021

Totals 18
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Crash Severity

Fatal A B C No Injy Total

Persons 0 0 0 3 0 3

Crashes 0 0 0 2 16 18

Alcohol in Crashes

Fatal A B C PDO Total

Drinking 0 0 0 0 0 0

Not Drinking 0 0 0 2 16 18

Totals 0 0 0 2 16 18

Crashes per Hour by Day

Sunday Monday Tuesday Wednesday Thursday Friday Saturday Total

12a-1a 0 0 0 0 0 0 0 0

1a-2a 0 0 0 0 0 0 0 0

2a-3a 0 0 0 0 0 0 0 0

3a-4a 0 0 0 0 0 0 0 0

4a-5a 0 0 0 0 0 0 0 0

5a-6a 0 0 0 0 0 0 0 0

6a-7a 1 1 0 0 1 0 0 3

7a-8a 0 0 0 0 1 0 0 1

8a-9a 0 0 0 0 0 0 0 0

9a-10a 0 0 1 0 0 0 0 1

10a-11a 0 0 0 0 1 0 0 1

11a-12p 0 1 1 0 0 0 0 2

12p-1p 1 0 0 0 0 0 1 2

1p-2p 0 0 0 0 0 0 0 0

2p-3p 1 0 0 0 0 0 0 1

3p-4p 0 0 0 0 0 0 0 0

4p-5p 1 0 0 0 0 0 0 1

5p-6p 1 1 1 0 1 0 0 4

6p-7p 0 0 0 0 0 0 0 0

7p-8p 0 0 0 0 0 0 0 0

8p-9p 0 1 0 0 0 0 0 1

9p-10p 0 0 0 0 1 0 0 1

10p-11p 0 0 0 0 0 0 0 0

11p-12a 0 0 0 0 0 0 0 0

Totals 5 4 3 0 5 0 1 18
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