
 

 

 

January 4th, 2022 

 

Tammy Girling  

Director - Planning & Zoning 

2525 Joslyn Road, Lake Orion, MI 48360 

 

RE: The Woodlands – Changes between 1st and 2nd submission  

 

Dear Ms. Girling,  

This letter is to inform you of the changes we’ve made to our PUD application for The Woodlands between the 1st 

submission (9/22/21) and the 2nd submission (1/5/22). The changes include:  

• Increased land size – We have included the adjacent 7-acre parcel (Parcel ID: 09-26-101-021) in our PUD 

application, bringing the total land size of the PUD application from 20.63 acres to 27.7 acres  

• Decreased density – Based on feedback obtained from the planning commission during the November 17th PC 

meeting, we decided to reduce total density proposed for The Woodlands from 190 units down to 166 units. 

Due to the increased volume of land plus the reduced number of units, we were able to reduce our total density 

per acre down from 9.2 units/acre to 5.9 units/acre, a reduction of more than 35%.  

• Increased transitional areas/buffers – Based on feedback obtained from the planning consultant review dated 

October 27th, 2021, we relocated 75 parking spaces to the added land to the East. This allowed us to increase 

the transitional areas/buffers between The Woodlands and all adjacent residential uses by at least 20 feet, and 

in some cases, more than 20 feet. 

•  Addition of restaurant – As a result of the additional land included in the PUD application, we were able to 

provide the land area and parking requirements to propose a free-standing, high-quality, locally owned 

restaurant. This is the same restaurant that was going to previously occupy this space under the conditional 

rezone of the 7-acre parcel. 

We have also updated the exterior façade and renderings within our application to illustrate the high-quality 

architectural design that The Woodlands features. We thank you for your consideration of our application.  

 

All the best,  

 

 

Michael Wayne 

Partner at Detroit Riverside Capital 

Phone: 248-953-4891 

Email: Michael@detroitriversidecapital.com 
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General Information  

Applicant Name: Detroit Riverside Capital 

Applicant Contact: Michael Wayne – (248) 953-4891; Michael@DetroitRiversideCapital.com 

Project Name: The Woodlands 

Subject Parcel ID(s): (1) 09-23-351-024; (2) 09-26-101-021 

Common Description of Parcel: The subject parcel is at the corner of Lapeer Rd. and Waldon Rd. in Orion 

Township, MI and continues to the Northwest. The two parcels total 27.7 acres. The current parcels are 

mostly wooded, and the larger parcel (09-23-351-024) has never been built on.  

Legal Description of Parcel: Attached to application package as Exhibit A, titled Legal Description 

 

Comprehensive Statement of Intent 

 

The Woodlands is a 166 unit, 202K square foot, market rate, multi-family development containing one-, 
two-, and three-bedroom dwellings. The residences are spread across two buildings, one 100K and the 
other 102K in total gross square feet. Perhaps the most unique feature of The Woodlands is the 12-acre 
nature preserve on the northwest portion of the subject parcel, which will feature a multitude of 
outdoor activity space. The center of the buildings will feature over 4.5K square feet of additional 
outdoor amenity space; complete with a pool, grilling area, walking promenade, outdoor resident 
lounge, and private patios for first floor dwellings. The interior of the building will also feature amenity 
space complete with an indoor resident lounge, gym, co-working space, golf-simulator, and movie 
theater, among others.  
 
The Woodlands will be a cornerstone of Orion Township and be among the most high-end residential 
housing options in the Township. A thoughtful and high-quality exterior fascade will accent the 
neighboring community, and the project, at-large, will offer a new style of living not currently available 
in Orion Township. This will attract a growing demographic of millennial and Gen Z renters who are 
increasingly demanding highly-amenitized, well-designed rental housing options. Ultimately, The 
Woodlands will be a catalyst for the continued growth of Orion Township and provide high quality 
housing for Orion Township residents for decades to come.  

 

Market Concept 

Detroit Riverside Capital's analysis of the existing multi-family market in Orion Township and the 

surrounding area indicates that there is significant demand for additional multi-family dwellings. The 

following is a list of existing multi-family properties within the surrounding area and their respective 

current occupancy:  

1. Heron Springs Townhomes & Apartments - 99% 

2. Indian Lake Village Apartments (immediately adjacent to proposed development) - 100%  

3. Abbey Ridge Apartments - 100% 

4. Parkways of Auburn Hills - 100%  
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5. Redwood Lake Orion Apartment Homes - 100% 

These occupancy rates indicate that the existing supply of apartments within Orion Township and the 

surrounding area have been fully absorbed and additional supply of multi-family dwellings are needed 

to sustain growth.  

Additionally, the population within a 5-mile-radius of the proposed site is expected to grow by more 

than 2,300 by 2025, or 2.5%. For Orion Township to capture their respective share of this growing 

population, with the existing supply fully occupied, additional dwellings must be built to support the 

growing demand. 

 

1. How will a PUD approval result in a recognizable and substantial benefit to the ultimate users of 

the project and the community? 

The Woodlands has been specifically designed to maximize land preservation of the 
existing site, per the emphasis provided on this requirement throughout Section 30.03 
of the PUD ordinance. Instead of proposing a development that sprawls across the 
entirety of the 27+ acre property, DRC has designed a project that allows the 
preservation of over 12 acres of existing natural landscape on the northwest portion of 
the site. This space will serve, in perpetuity, as a community space for our residents and 
adjacent community members to utilize for walking, biking, hiking, and other physical or 
relaxation activities. We will construct paths throughout the preserve that facilitate 
these activities and will include Gazebos, benches, and even outdoor exercise 
equipment to enhance the enjoyment of the space. The preserve will also feature a 
sport court with tennis and basketball courts to provide additional recreation for 
residents. We are also willing to offer agreements with adjacent parcel owners to grant 
them access to utilize this nature preserve, expanding the benefit beyond just residents 
of The Woodlands to the broader community.  
 
This design allows for a more aesthetically pleasing and functional use of the land. 
Conversely, a garden style, 2-story, sprawling design (like the one featured in our 
submittal package as Exhibit B titled "Alternate Design") would require use of almost the 
entire parcel, which would eliminate the potential for the nature preserve and only 
provide for smaller, disjointed preservation areas throughout the site, as opposed to the 
contiguous 12 acre preserve.  
 
Our unique architectural design also provides for more than 4,500 SF amenity area in 
the center of the two proposed buildings. This area will feature a pool, outdoor grill, 
walking promenade, gazebo, and private patios connected to first-floor dwellings. This 
unique design allows for all interior facing dwellings to overlook this amenity space from 
exterior facing windows and interior balconies. A space of this size and scale would once 
again not be possible with a compliant site plan or the "Alternate Design" provided in 
the packet.  
 
The architectural design of the proposed project would be very high quality, complete 
with thoughtful exterior fascade materials such as brick, stone, Nichiha wood grain  
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siding, engineered insulation and finish system, and a combination of metal and asphalt 
roofing. The interior of the units would also be high-end, complete with stainless steel 
appliances, quartz countertops, soft-close cabinetry, name-brand plumbing and lighting 
fixtures, and smart-home elements such as electronic access system and smart 
thermostats.    
 
The proposed restaurant would also provide a strong benefit to the community. As we 
heard in our initial public hearing, there is a lack of good quality restaurants along the 
Lapeer Rd. corridor to service Orion Township. This restaurant will bring a much-needed 
dining option to the Orion Township community and be owned and operated by local 
Orion Township residents.  
 
Finally, another community benefit of The Woodlands is the extention of the community 
safety path from the Waldon Rd. entrance to the Lapeer Rd. entrance of The 
Woodlands. This would provide a connection point for Waldon Rd. residents to the 
existing safety path to the north of the proposed development site. Currently, residents 
must access the path to the North using the existing roadway, which can be dangerous 
for both pedestrians and vehicle operators.   

 

2. Would such benefit otherwise be unfeasible or unlikely to be achieved? 

The interior amenities, exterior amenities, expansive nature preserves, quality level of 

housing, and unique architectural design delivered to the community by The Woodlands 

cannot be achieved to the same extent through any other design. A traditional, 2-story, 

garden-style expansive multi-family project would significantly reduce the amount of 

open space and nature preservation provided by The Woodlands.  

A design that utilizes the existing zoning, single-family residential, is also not feasible on 
the subject parcel. Through a geotechnical investigation, we confirmed that the water 
table on the subject parcel is particularly high (approx. 3 to 6 feet below grade). This 
effectively eliminates the viability for a developer to provide any sub-surface structure 
(i.e., basement) to a development on this land. Home buying preferences today strongly 
demand basements, therefore, the natural features of this land (i.e., high water table) 
threaten the viability of a project utilizing the existing Master Planed land use.  
 
The Woodlands will provide a use that still delivers on the spirit of the underlying master 
plan, while preserving significant natural features (12+ acres) and designing around the 
natural born limitations of the land (high water table).  
 
The Woodlands creates a one-of-a-kind project for Orion Township and the future 

benefit to the community is something DRC is extremely proud of.   
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3. 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? 

As shown in the density plan provided in the application, the 166 units contained in The 
Woodlands PUD application requires a density of 5.9 dwelling units per acre. This 
density is slightly lower than the lowest density multi-family zoning, RM-1. The 
Woodlands would result in an increased use of public utilities, as compared to that 
required under the existing zoning. However, in a pre-application meeting with various 
Township stakeholders, the city's engineering consultant shared that there is ample 
utility infrastructure adjacent to the subject parcel to support a development of this 
size. Therefore, The Woodlands does not result in an unreasonable increase in the need 
for, or impact on, existing public utility infrastructure.  
 
As a part of our due diligence, we also commissioned a traffic impact study with ROWE 
Professional Services Company to better understand the traffic impacts of The 
Woodlands. That study is being provided in a separate document. The results suggest 
that while the existing throughfares surrounding The Woodlands are high-volume 
roadways, The Woodlands does not present any type of significant negative change on 
the surrounding traffic volumes.  
 
With respect to public services like police, fire, and EMS services, The Woodlands would 
not result in a material increase in use, as compared to what is permitted under current 
zoning. There is no data that suggests that, on average, apartments create a higher 
volume of public services needs compared to single family homes.  
 
With respect to storm water management, The Woodlands will be designed to meet or 

exceed all Oakland County Water Resource requirements as it relates to stormwater 

management. As a part of our due diligence, we commissioned a study through 

Stonefield Engineering to understand the impacts of the pre-development drainage 

conditions compared to the post-development drainage conditions. The full Stormwater 

Management Statement is included in this application as Exhibit C. The results showed 

that the post-development conditions (i.e., once the Woodlands is built) result in a net 

reduction of 80% in the site’s stormwater discharge rate, roughly 40.54 CFS to 8.13 CFS 

during a 100-year event. This means that water would discharge from inside the 

property lines to outside the property lines of the subject parcel 80% slower than it 

currently does.  

Some community members who live adjacent to The Woodlands have shared that they 
currently experience flooding on their properties, and they’re concerned that the 
construction of The Woodlands will make this flooding worse. This study proves that not 
only will The Woodlands be capable of managing its storm water, but it will also reduce 
the rate at which this water leaves the site by 80%. This suggests that The Woodlands 
will not exacerbate any of the existing flooding on adjacent parcels and to the contrary, 
may play a role in reducing or eliminating flooding on adjacent parcels. 
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4. 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? 

The proposed PUD places no unreasonable burden upon the subject parcel, its natural 

features, the surrounding land, or other property owners. The Woodlands preserves a 

far greater number of natural features as would otherwise be possible with alternate 

designs, uses, or existing zoning regulations. The perimeter of The Woodlands has been 

designed to protect the integrity of surrounding properties by utilizing 5-foot-high 

natural berms and expansive natural landscape buffers to shield the view of the 

development from neighboring properties. For certain neighboring properties that can 

see a portion of the development, the exterior fascade has been designed with high-

quality aesthetic in mind. The Woodlands façade has been designed to blend with its 

natural surroundings and will not create an unsightly view from any neighboring 

properties. 

The updates to The Woodlands between the first and second submissions were made 

entirely in the interest of the surrounding land and property owners. We relocated 75 

parking spaces at key buffer zones to the additional land to the East. This allowed us to 

increase the buffers/transitional areas by at least 20 feet in all areas where The 

Woodlands abuts single family houses or condos. We also removed the island feature 

from the Waldon Rd. entrance, which increased the buffers by 10 feet per side for the 

single-family homes adjacent to the entrance.  

A concern posed by a community member at the initial public hearing suggested he was 

worried The Woodlands would block the sun from his condo. Included in our second 

submission is a shadow study, showing the estimated shadows at sunrise and sunset 

and in both summer and winter periods of the year. As you’ll see, the depths of the 

shadow do not touch any neighboring residence. This means that the shadows during 

sunrise and sunset created from The Woodlands will not block the sun from shinning on 

any adjacent residential parcel.   

 

5. Will the proposed development be consistent with the intent and spirit of the Master Plan and 

community? 

Per the 2015 published Orion Township Master Plan, the future land use for this parcel 

is split between Single-Family Suburban Estates (SE) and Single-Family R-2. Therefore, 

the intent and spirit of the current use is to provide additional residential housing for 

Township members. The Woodlands provides this in a manner that is more conducive to 

the natural features of the parcel.  

In addition, The Woodlands was designed specifically to comply with the goals and 
objectives presented in the 2015 Orion Township Master plan. The core areas of 
compatibility include the following:  
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1. Section IV. Environmental Resources Goal A: To Preserve the Natural Resources of 
Orion Township 

 
The Woodlands is the epitome of nature preservation. The 12-acre nature 
preserve of The Woodlands will provide for recreational enjoyment by residents 
and other community members in perpetuity. This is a "win-win" scenario, as 
The Woodlands unique design allows for the creation of 166 residential 
dwellings, while still preserving over 60% of the subject parcel in its natural 
habitat. This allows Orion Township to continue its growth in a controlled and 
nature-friendly manner.  
 

2. Section VII. Growth Management Goal A: To guide growth within Orion Township 
in a rational and sequential manner which will avoid patterns of sprawl and 
"leapfrog" development. Innovative and flexible approaches for growth 
management shall be employed which will prevent overcrowding, protect open 
space, provide a balance of housing options, and minimize traffic congestion 

 
The Woodlands represents a rational and sequential growth opportunity for 
Orion Township. Already surrounded by other residential housing, the subject 
parcel is the next logical step for this microcosm of Orion Township to continue 
its growth. The project protects over 12 acres of open space, provides first-of-
its-kind amenities, presents a new distinctive housing option, and does not over 
burden the traffic volumes of its surroundings. 

 
3. Section VIII. Residential Areas Goal A, Objective III: To provide appropriate areas 

for housing other than conventional single-family homes.  
 
The subject parcel of The Woodlands is currently zoned for single family use. As 
described herein, single family use is not feasible on this parcel. This is 
evidenced by PulteGroup, one of the largest single family home builders in the 
country, passing on developing single family homes on the subject parcel. The 
Woodlands provides a use for the subject parcel that is consistent with the 
overall intent and spirit of the master plan and current zoning (i.e., to provide 
residential housing), but does so in a way that is more feasible given the natural 
features of the parcel. The Woodlands will provide residents with direct access 
to the largest thoroughfare in the township, Lapeer Rd., which will support the 
traffic impact of the proposed developments. The utility capacity in this area is 
also capable of supporting a development of this size, as confirmed by the 
Township engineer during a pre-application meeting. The Woodlands enhances 
the quality of life in this residential area by providing (to our knowledge) the 
largest privately owned nature preserve in the township. It also provides an 
extremely high-quality housing option to residents that may otherwise overlook 
Orion Township as a place to call home. 
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6. 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? 

The Woodlands, or more broadly, the construction of 166 residential dwelling units on 
the proposed site, will not result in a material negative impact upon surrounding 
properties. This claim is validated by an article published by the Joint Center for Housing 
Studies at Harvard University. In this article, authors Mark Orbinsky and Debra Stein 
note two independent studies that look at the effect of multi-family housing on 
surrounding single-family property values. In both cases, the researchers found that 
communities that feature more multi-family dwellings enjoyed higher home 
appreciation values than communities that did not feature multi-family housing options.  
 
Where multi-family housing is present, communities are insulated with a more diverse 
stock of housing options which provides for a more balanced and functional local 
economy. This, in turn, leads to a more desirable community resulting in higher home 
value appreciation over time. There are also growing trends from younger 
demographics which represent a seemingly permanent shift toward renting. A recent 
study conducted by Apartment List with over 10K respondents noted that 12% of 
millennial renters plan to "always rent" - up from 10.7% the year prior. This shift in 
consumer demand bolsters the need for additional multi-family dwellings and it is 
critical for communities to adapt to these changing demands to continue to attract new 
residents for years to come.  

 

 

7. 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? 

One of the most unique aspects of The Woodlands is the open space it provides to 
residents and community members in perpetuity. The 12-acre nature preserve 
represents 60% of the total parcel, 4x greater than the required amount. Also, between 
the two proposed buildings will be over 4,500 SF of outdoor amenity, allowing residents 
to further enjoy the open space surrounding their home.   

 

8. 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? 

DRC is currently under contract to purchase both subject parcels described herein. This 
transaction is scheduled to close in 2022. Following that date and throughout the life of 
construction, DRC will possess sole ownership and proprietary responsibility for the full 
completion of the project. 
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Additional Information  

The following includes a summary of why the proposed PUD plan is superior to any design achievable 

with the existing zoning of the subject parcel. The 5 most significant include:  

 
1. Nature Preservation - The Woodlands site plan was designed specifically to preserve 
surrounding natural areas. A site plan compatible with the underlying zoning would not provide 
for any significant nature preservation because of the inherent sprawling nature of single-family 
housing and doing so would threaten the financial viability of the development.  
 

2. Housing diversity - The Woodlands brings a brand-new style of residential housing to Orion 
Township that does not currently exist. The Woodlands will have a first-of-its-kind amenity 
package that is unrivaled by any other property in Orion Township, or frankly, the state. As 
Orion Township’s own marketing collateral suggests, it will truly make living feel like a vacation.  
 

3. Resident Diversity - Due to the uniqueness of The Woodlands, it will attract a new 
demographic and renter profile to Orion Township that it currently loses to other communities 
due to the lack of this type of housing option in the community. This demographic will include 
younger professionals who are seeking an active, recreationally driven lifestyle in a community 
like the Woodlands. This will provide balanced, healthy, and diverse long-term growth for the 
Orion Township.   
 

4. Unique architectural design - The Woodland presents a significantly more unique 
architectural design compared to anything possible with the underlying single-family zoning. 
This plan provides for a unique, one-of-a-kind property for this community. The exterior fascade 
will be aesthetically pleasing and attractive to all demographics, particularly the young 
professionals mentioned. The design also provides for unique amenity space not available 
through other design styles.  
 

5. Increased viability - The underlying conditions of this site present challenges in building a 
project compliant with the underlying zoning due to the high-water table. This water table 
makes constructing any subsurface space (i.e., basement) much more challenging, and in some 
cases, impossible. The Woodlands presents a significantly more viable development that still 
delivers a larger quantity of residential dwellings and aids Orion Township in its controlled 
growth strategy.  
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Exhibit B 

Alternate Design 
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Sample:
Alternate Design

Note: this design 
is not being 

proposed. It is 
included purely 
to exemplify an 
alternate design 

with a similar 
unit count that 
would have a 

much larger lot 
coverage area
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Exhibit C 

Stormwater Management Statement 
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stonefieldeng.com 

607 Shelby Street, Suite 200, Detroit, MI 48226   t. 248.247.1115 

 

Stormwater Management Statement 

To: Village of Lake Orion 
 

Project: Proposed Planned Unit Development 
Parcel ID: 09-23-351-024, 09-26-101-021 

South Lapeer Road & Waldon Road 
Village of Lake Orion. Oakland County, Michigan 

DET-210193 
 
Dated: January 4, 2022 

  
Reference: P.U.D. Site Plan 

(Prepared by Designhaus Architecture, dated December 21, 2021) 
 Survey 

  (Prepared by Stonefield Engineering & Design, LLC, December 21, 2021) 
 

 
PROJECT DESCRIPTION 

 
Detroit Riverside Capital is proposing to develop the above referenced parcels at the intersection of South Lapeer Road and Waldon 

Road. The proposed development includes two 3-story, multi-family residential buildings totaling one-sixty six (166) units as well as a 
4,000 SF restaurant. Improvements encompassing the proposed buildings consist of off-street parking, stormwater management 

infrastructure, site lighting, and landscaping while maintaining the forest preserve area to the north. The total site area is 
27.26 acres with the development area being approximately 14.8 acres (622,761 SF). 

 
The purpose of this statement is to assess the impact the proposed development will have on the open swale/riverine that 

discharges to Lower Trout Lake, and demonstrate that the proposed development does not have a negative impact on any 
of the adjacent properties. The development is designed to follow all regulations set by the  Oakland County Water 
Resources Commissioner Stormwater Engineering Design Standards (11/22/2021) to protect the existing stormwater 

infrastructure and provide runoff quality and volume control for the downstream community. 
 

PRE-DEVELOPMENT DRAINAGE CONDITIONS 
 

Under the existing conditions the site has two main drainage patterns. To the north, there is approximately 13 acres of 
forest that drains north and northwest to the existing pond areas or woods that will remain undisturbed during construction. 

As shown on the Topographic Survey in exhibit A, the forest extends south and west, where the surface plateaus and the 
drainage pattern changes. Currently, this southern portion of the site is undeveloped and the site sheet flows south into an 

existing pond and Oakland County open swale at an unrestricted rate of 40.54 CFS during the 100-year storm event. This 
riverine ultimately discharges into Lower Trout Lake. 

 
Refer to the Topographic Survey in Appendix A for existing grading. There is generally a 1.0% to 4.0% slope with some areas 

of plateau, specifically where the drainage pattern shifts from flowing north to flowing south. All existing runoff patterns look 
to flow into existing bodies of water that are either on the property, or within 250 feet of the property line.  

 
POST-DEVELOPED DRAINAGE CONDITIONS 
 

Under the proposed conditions, drainage for the approximately 13 acres on the northern portion will remain unchanged. 
The only development planned in that area is adding gravel or mulch hiking paths for residents and local residents to have 

access and enjoy the preserved forest area. Due to this lack of development, that area is not included in the design for our 
detention basin. 
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Stormwater Management Statement 

 Proposed Planned Unit Development 

December 21, 2021 

Page 2 of 4 

 

For the southern portion of the site, the proposed development will include a stormwater drainage system that will be 
routed via underground pipe to the proposed basin, which will be located in the southeast corner of the site. The basin will 

be sized in accordance to Oakland County standards to detain the 100-year storm for the proposed 14.8 acre development 
area. The proposed improvements will also include adding green infrastructure like bioswales for channel protection and 

erosion control and water quality. Yard inlets and catch basins will be installed in the areas of proposed improvement and 
routed to a sediment forebay or mechanical water quality unit before being released into the basin. The basin will discharge 

to the existing riverine and continue on the same path it does today, ultimately discharging to Lower Trout Lake. Refer to 
the Site Development Plans for general site layout 

 
 

STORMWATER MANAGEMENT ANALYSIS 
 

The project is designed to conform to the stormwater management requirements set forth by the Oakland County Water 
Resources Commissioner. This design aims to implement low-impact development design measures and best management 
practices (BMP’s) where feasible to provide an environmentally-conscious and sustainable project that benefits the 

surrounding community and downstream watershed. 
 

Stormwater Runoff Quantity: The first design intent of this project is to detain all stormwater on-site and release water 
at a controlled rate to reduce the flooding adjacent properties experience and maintain a controlled flow into the existing 

riverine. This design will be met by providing a ±103,000 CF detention basin located in the southeast corner of the site. The 
basin will include the required water quality measures and have a restricted outlet. Analysis of the existing v. proposed site 

using the rational method shows a net reduction of 80% in the site’s stormwater discharge rate, from roughly 40.54 CFS 
to 8.13 CFS during the 100-year event. 

 
Stormwater Runoff Quality: The second design intent of this project is to ensure quality measures remove floatable 

solids such as trash and debris to the greatest extent possible to protect the downstream system. This is accomplished by 
including either a sediment basin or mechanical water quality unit at the upstream end of the detention basin. All county 

standards for water quality and channel protection will be adhered to. 

 

 

Should you have any questions, or would seek to discuss the design of this project further, please feel free to contact Stonefield 

Engineering & Design. 

 

Best regards, 

   

Eric Williams, PE Michael Nona, PE 

ewilliams@stonefieldeng.com mnona@stonefieldeng.com 

Stonefield Engineering and Design, LLC  Stonefield Engineering and Design, LLC 
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SYMBOL DESCRIPTION

VICINITY MAP
SCALE: 1" = 500'±

APPLICANT

DETROIT RIVERSIDE CAPITAL

3300 AUBURN ROAD

CITY OF AUBURN HILLS, 48326

248 953-4891

Michael.Wayne@Detroitriversidecapital.com

TITLE REPORT NOTE:

A CURRENT TITLE POLICY HAS NOT BEEN FURNISHED AT TIME OF SURVEY,
THEREFORE EASEMENTS AND/OR ENCUMBRANCES AFFECTING SUBJECT
PARCEL MAY NOT BE SHOWN

SITE PROPERTIES

LOT AREA SOUTH LAPEER
ROAD FRONTAGE

WALDON ROAD
FRONTAGE

PID: 09-26-101-021 7.07 AC 230.0 FT 588.1 FT

PID: 09-23-351-024 20.63 AC 0.0 FT 120.7 FT

G G G G G

W W W W W

OH OH OH OH

XXXXXX

SETBACK LINE

LIMIT OF WETLAND

WATER PIPE

SANITARY PIPE

STORM PIPE

GAS LINE

OVERHEAD LINES

FENCE

CONTOUR LINE

EXISTING BUILDING

ASPHALT PAVEMENT

PARCEL 09-23-351-024

A PARCEL OF  LAND  IN  A  PART  OF  THE  NORTHWEST  1 /4 OF  SECTION
26  AND  PART   OF   THE SOUTHWEST 1 /4 OF SECTION 23, TOWN 04
NORTH,  RANGE  10  EAST,  ORION  TOWNSHIP,  OAKLAND COUNTY,
MICHIGAN DESCRIBED AS FOLLOWS:
COMMENCING AT   THE NORTH 1 /4 CORNER  OF  SECTION  26,  ALSO
BEING  THE  SOUTH  1 /4 CORNER OF SECTION 23, THENCE NORTH 89
DEGREES 59 MINUTES  16  SECONDS  WEST,  793.23  FEET  ALONG  THE
NORTH LINE  OF  SAID  SECTION  26,  ALSO  BEING  THE  SOUTH  LINE  OF
SECTION  23  AND  THE  SOUTH  LINE OF SUMMERFIELD CONDOMINIUM
(O.C.C.P. 1210 AS RECORDED IN LIBER 24257, PAGE 116 OCR) TO THE
POINT OF BEGINNING; THENCE  SOUTH   02  DEGREES   35  MINUTES  30
SECONDS  EAST, 463.50 FEET; THENCE SOUTH 86 DEGREES 10 MINUTES  45
SECONDS  WEST,  299.98  FEET  TO  THE EAST  LINE  OF  LOT  4  OF
VERNIER'S  FARMS  SUBDIVISION  (AS  RECORDED  IN  LIBER  55,  PAGE   49
O.C.R.); THENCE ALONG SAID EAST LINE SOUTH 02 DEGREES 35 MINUTES 30
SECONDS EAST, 267.62 FEET TO THE SOUTHEAST CORNER  OF  SAID LOT  4
AND THE  NORTH LINE OF  WALDON  ROAD (66 FEET WIDE); THENCE
ALONG SAID NORTH LINE,  ALSO BEING THE SOUTH LINE OF SAID LOT 4,
SOUTH 86  DEGREES  08  MINUTES  30  SECONDS  WEST,  120.67  FEET;
THENCE  NORTH  02  DEGREES  32
MINUTES 38  SECONDS  WEST,  160.00  FEET;  THENCE  SOUTH  86  DEGREES
08  MINUTES  30  SECONDS WEST,  170.00  FEET  TO  THE  WEST  LINE   OF
SAID  LOT   4,   ALSO  BEING   THE   EAST   LINE  OF  LOT   3  OF SAID
VERNIER'S  PARMS;  THENCE  ALONG   SAID  LINE  NORTH   02  DEGREES
32   MINUTES   38  SECONDS WEST, 610. 71 FEET TO THE NORTHWEST
CORNER OF SAID LOT 4, ALSO BEING THE  NORTH  LINE  OF  SAID
VERNIER'S  FARMS;  THENCE  ALONG  SAID  NORTH  LINE  SOUTH   89
DEGREES   59  MINUTES  30  SECONDS WEST,  446.37  FEET;  THENCE
NORTH  00  DEGREES  23  MINUTES  09  SECONDS  WEST,   777.28   FEET;
THENCE  SOUTH   89  DEGREES   36  MINUTES   27  SECONDS  EAST,   720.10
FEET   TO   THE   WEST  LINE  OF THE  AFOREMENTIONED  SUMMERFIELD
CONDOMINIUM;  THENCE  ALONG   THE   WEST  LINE  OF   SAID
SUMMERFIELD   CONDOMINIUM   SOUTH   01  DEGREES   36  MINUTES  52
SECONDS  EAST,   772.53   FEET   TO A FOUND CONCRETE MONUMENT AT
THE NORTHEAST CORNER OF SAID VERNIER'S FARMS AND THENORTH LINE
OF  SECTION  26,  ALSO  BEING  THE  SOUTH  LINE  OF  SAID  SECTION  23
AND  THE  SOUTH  LINE OF SAID  SUMMERFIELD  CONDOMINIUM;  THENCE
ALONG  SAID  SECTION  LINE  SOUTH  89  DEGREES  59 MINUTES 16
SECONDS EAST, 300.22 FEET TO THE POINT OF BEGINNING. CONTAINING
±20.661 ACRES.

PARCEL 09-26-101-021
PART OF THE E ½ OF THE NW ¼ OF SECTION 26, T4N, R10E, ORION

TOWNSHIP, OAKLAND COUNTY, MICHIGAN DESCRIBED AS BEGINNING AT

POINT LOCATED S 88-31-30 W 119.70 FT AND S 06-30-36 E 214.15 FT AND S

06-43-26 E 204.25 FT FROM THE N ¼ CORNER, T4N, R10E; THE S 06-43-26 E

90.02 FT; TH S 27-23-50 W 249.49 FT; TH S 84-41-30 W 567.68 FT; TH N

04-00-30 W 300 FT; TH N 84-41-30 E 693.05 FT TO THE POINT OF BEGINNING.

CONTAINING 4.49 ACRES. SUBJECT TO THE RIGHTS OF THE PUBLIC OVER

THE SOUTHERLY 33 FT FOR WALDON ROAD.

PART OF THE ½ OF THE NW ¼ OF SECTION 26, T4N, R10E, ORION
TOWNSHIP, OAKLAND COUNTY, MICHIGAN DESCRIBED AS BEGINNING AT
POINT 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 ¼ CORNER, T4N, R10E, TH S 06-43-26 E 140
FT; TH S 84-41-30 W 693.05 FT; TH N 04-00-30 W 185.92 FT; TH N 88-31-30 E
686.92 FT TO THE POINT OF BEGINNING CONTAINING 2.58 ACRES.

EASEMENT LINE
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ZONING SCHEDULE OF REGULATIONS

  Regulation   Required for R-2

Setbacks

Building Height    Maximum: 2 stories/30'

Front: 35'
Sides: 10' each/20' total
Rear: 35' 

Coverage        Maximum: 25%

Density See Chart
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PROJECT DESIGN STANDARDS
Lot Size: 27.70 Acres

Regulations RM-1 PUD Proposal

Lot Width

Lot Coverage

Min. Floor Area

Front Setback

Side Setback

Rear Setback

Height

Parking

Loading

Fencing

Landscaping

Setback for Side Yard
Entry Garage

Other

N/A

Maximum 25%

N/A

100'

50'

50'

35'

428

N/A

6' High

Required

N/A

N/A

N/A

10%

N/A

230'

68'

75'

42'

428

2 Provided

6' High

Exceeded

N/A

N/A

Maximun Density
Per Acre

6 DU/Acre 5.9 DU/Acre

TOTAL SITE

AFFECTED ACRES

PRESERVED ACRES

(1,194,265 Sq.Ft.) 27.70 Acres

13 Acres

14.7 Acres

PROPOSED PARKING
428

REQUIRED PARKING
388 + 40 (Restaurant) = 428

RELIEF REQUIRED
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Summerfield Condominiums
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SCALE: 1" = 50'1
P.U.D. Site Plan

Summerfield Condominiums
Zoning: RM-1 Residential

The Preserve

ELEV.
985.00

Existing Grade

WETLANDS

369 W Greenshield Rd
Zoning: SE - SUBURBAN ESTATE

333 W Greenshield Rd
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225 W Greenshield Rd
Zoning: SE - SUBURBAN ESTATE

213

AutoCAD SHX Text
Mike Pizzola

AutoCAD SHX Text
1/4/2022

AutoCAD SHX Text
A3.1 P.U.D. SITE PLAN.dwg

AutoCAD SHX Text
SM

AutoCAD SHX Text
EXISTING VEGETATION  TO REMAIN

AutoCAD SHX Text
A4.0 MATCH LINE

AutoCAD SHX Text
25' WETLAND SETBACK

AutoCAD SHX Text
PROPOSED NATURAL TRAIL OF MULCHED WOODCHIPS



Revision/Issue Date

3
3

0
0

 
A

U
B

U
R

N
 

R
D

.
A

U
B

U
R

N
 H

IL
L

S
, 

M
I 

4
8

3
2

6

T
:2

4
8

.6
0

1
.4

4
2

2
 F

:2
4

8
.4

5
3

.5
8

5
4

W
W

W
.D

E
S

IG
N

H
A

U
S

.C
O

M
IN

F
O

@
D

E
S

IG
N

H
A

U
S

.C
O

M
AR
C
H
IT
EC
TU
R
E

----

Revision 2

Revision 1

PUD Concept Submtl. 21.09.22

21.12.21

22.01.04

----

O
rio

n 
To

w
ns

hi
p,

 M
I 4

83
60

Revision/Issue Date

3
3

0
0

 
A

U
B

U
R

N
 

R
D

.
A

U
B

U
R

N
 H

IL
L

S
, 

M
I 

4
8

3
2

6

T
:2

4
8

.6
0

1
.4

4
2

2
 F

:2
4

8
.4

5
3

.5
8

5
4

W
W

W
.D

E
S

IG
N

H
A

U
S

.C
O

M
IN

F
O

@
D

E
S

IG
N

H
A

U
S

.C
O

M
AR
C
H
IT
EC
TU
R
E

----

----

----

PUD Concept Submtl. 21.09.08

----

----

----

---
-

O
rio

n 
To

w
ns

hi
p,

 M
I 4

83
60

---
-

NORTH

SCALE: 1/32" = 1'1
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SCALE: 1/32" = 1'2
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SCALE: 1/32" = 1'3
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SCALE: 1/32" = 1'3
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8 1. Mechanical and Janitor
2. Mail Room
3. Mechanical and I.T.
4. Trash
5. Storage
6. Office
7. Amenities
8. 2 Story Space

1. Mechanical and Janitor
2. Mail Room
3. Mechanical and I.T.
4. Trash
5. Activity Area
6. Open to Below

1. Mechanical and Janitor
2. Mail Room
3. Mechanical and I.T.
4. Trash

6

4

44
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1BR

1BR1BR

1BR

1BR

1BR

1BR

3BR3BR

3BR

QTY AREA TOTAL QTY AREA TOTAL QTY AREA TOTAL

1 BR A 1 770 770 1 770 770 1 770 770
1 BR B 3 797 2391 8 797 6376 8 797 6376
1 BR C 1 833 833 0 833 0 0 833 0
1 BR D 0 868 0 1 868 868 1 868 868

2 BR A 9 1001 9009 11 1001 11011 11 1001 11011
2 BR B 1 1337 1337 1 1337 1337 1 1337 1337
2 BR C 0 0 0

3 BR A 1 1120 1120 1 1120 1120 1 1120 1120
3 BR B 0 1148 0 0 1148 0 2 1148 2296
3 BR C 1 1176 1176 1 1176 1176 1 1176 1176
3 BR D 2 1200 2400 1 1200 1200 2 1200 2400
3 BR E 1 1280 1280 1 1280 1280 1 1280 1280

CIRC 1 3590 3590 1 3514 3514 1 3760 3760

MECH 1 2797 2797 1 1132 1132 1 1132 1132

AMENITY 1 6052 6052 1 1394 1394

33504 GSF 33522 GSF 33522 GSF

BLDG A 75 UNITS
100548 GSF

FIRST FLOOR
UNIT DISTRIBUTION

SECOND FLOOR THIRD FLOOR

202905 GSF
1 BR 71 43% 2 142
2 BR 74 45% 2 148
3 BR 21 13% 2 42

77% EFF
TOTAL 166 332

RATIO 2 PER UNIT

UNIT MIX (FULL SITE) PARKING GRAND TOTALS

214
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1. Mechanical
2. Mechanical/I.T./Mail
3. Activity Area
4. Trash
5. Electric

1. Mechanical
2. Mechanical and I.T.
3. Activity Area
4. Trash
5. Storage
6. Janitor Closet

1. Mechanical
2. Mechanical and I.T.
3. Activity Area
4. Meditation Lounge
5. Trash
6. Storage
7. Janitor Closet

QTY AREA TOTAL QTY AREA TOTAL QTY AREA TOTAL

1 BR A 16 797 12752 16 797 12752 14 797 11158
1 BR B
1 BR C

2 BR A 14 1001 14014 13 1001 13013 11 1001 11011
2 BR B 2 1042 2084
2 BR C

3 BR A 1 1200 1200 2 1200 2400 2 1200 2400
3 BR B
3 BR C

CIRC 1 3509 3509 1 3282 3282 1 3282 3282

MECH 1 1894 1894 1 1919 1919 1 1919 1919

AMENITY 1 752 752 1 752 752 1 2249 2264

34121 GSF 34118 GSF 34118 GSF

BLDG B 91 UNITS
102357 GSF

202905 GSF
1 BR 71 43% 2 142
2 BR 74 45% 2 148
3 BR 21 13% 2 42

77% EFF
TOTAL 166 332

RATIO 2 PER UNIT

FIRST FLOOR
UNIT DISTRIBUTION

UNIT MIX (FULL SITE) PARKING GRAND TOTALS

SECOND FLOOR THIRD FLOOR
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202905 GSF
1 BR 71 43% 2 142
2 BR 74 45% 2 148
3 BR 21 13% 2 42

77% EFF
TOTAL 166 332

RATIO 2 PER UNIT

UNIT MIX (FULL SITE) PARKING GRAND TOTALS
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SCALE: 1" = 50'2
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SCALE: 1" = 50'1
2020 Aerial Image
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OPEN WATER

OPEN WATER

OPEN WATER

OPEN AGRICULTURAL FIELD OPEN AGRICULTURAL FIELD

OPEN AGRICULTURAL FIELD

SECOND GROWTH
 AGRICULTURAL FIELD

Site walk performed Friday November 10, 2021
Time: 1:30 PM
Weather Conditions: 63° / Sunny

Upon walking the perimeter and across the site, NO animal habitats of significant value were observed.
* Plant material across the site consists predominantly of secondary succession plant growth common of

abandoned agricultural fields.

* Once the fields were left uncultivated, immediately following the first summer, grasses and annual weeds begin
to overtake the open fields.

* By the second year, perennial weeds begin establishment.

* From the second year up to about the tenth year, woody shrubs emerge and increase in density and size.

* After about 25 years, the abandoned field would look like a small forest.

* Beyond that to present day, mixed hardwoods and soft wood trees begin to dominate the site.  Species such as
Maples, Cottonwoods, Poplar, Box Elder, Walnut, Tree of Heaven, Alder, and Hackberry among others.   Few
evergreens were observed.

* Areas closest to the wetland areas consist of under-story trees and shrubs such as Serviceberry, Red Osier
Dogwood, Multi-Flora Rose,  Red Bud, Privet, and Honeysuckle

* It appears that the site was retired from agricultural production around the mid 1980's, and left to revert to its
present state today.

* Throughout the years, several Red Oak trees have established along  fence rows and property lines.  These
have remained strong and currently are to be classified as landmark once a tree survey has been completed.
Based on article 27.12 - Tree and Woodland Protection, these trees will be identified and great care will be
taken to preserve in order for them to continue their dominate stature.  Those have to be removed, will be
replaced on a 1:1 replacement value throughout the site.

LOW WETLAND
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UNDER STORY
GROWTH UNDER STORY

GROWTH

UPLAND SHRUB AREA

UPLAND SHRUB AREA

UNDER STORY
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Memorandum 
 
To: Michael Wayne 

From: Brandon M. Hayes, PE, P.Eng., PTOE and Alyssa M. Wambold, PE 

Date: January 20, 2022 

RE: Revised Traffic Impact Study for The Woodlands PUD 

 
ROWE Professional Services Company has completed a revised Traffic Impact Study (TIS) 
related to the mixed-use development located in the northwest quadrant of Lapeer Road (M-24) 
and Waldon Road in Orion Township, MI.  The current site plan (included in the materials attached 
to this report) shows 190 units of multifamily residential, a mixed-use building comprising 21,116 
square feet (SF), and a 4,000 SF sit-down restaurant with an anticipated opening date in 2023.  
The mixed-use building will be the second location of the Orion Classic Car Club and will consist 
of 13,056 SF of office space, a 1,500 SF meeting room, and 11,556 SF of classic car parking, 
which allows for 33 classic vehicles to be parked inside the building. This TIS was prepared to 
determine if any improvements would be necessary to mitigate traffic impacts to the adjacent road 
network.  This report has been completed in accordance with the requirements specified by the 
Michigan Department of Transportation (MDOT), the Road Commission for Oakland County 
(RCOC), and Orion Township. These revisions are based off of comments received from Orion 
Township and their consultant.  
 
TRAFFIC IMPACT STUDY 
 
Traffic Counts 

Turning movement counts (TMCs) were collected during the weekday AM (7 a.m. to 9 a.m.) and 
PM (4 p.m. to 6 p.m.) peak periods on August 24, 2021 at the intersections of: 

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

 

Due to the impact of COVID-19, current traffic volume data is not representative of typical 
operations.  Historical traffic data from the MDOT Transportation Data Management System 
(TDMS) website was referenced. There was a historical traffic count from 2019 on Lapeer Road 
(M-24) just south of the proposed site. MDOT applied a -20% adjustment rate to project the 2019 
counts to 2020. ROWE then applied a +20% adjustment rate to project the TMCs completed in 
2021 to “pre-COVID-19” levels.  
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All studied intersections are shown in Figure 1 attached to this memorandum. All traffic counts 
used in this study are attached to this memorandum. The existing adjusted peak hour traffic 
volumes are shown in Figure 2 attached to this memorandum. 
 
Background Traffic Scenario    

Historical traffic data from the MDOT TDMS website was referenced to determine the applicable 
growth rate for the existing traffic volumes for the project build-out year in 2023.  Based on this 
review, a background growth rate of 0.5 percent was utilized.  The background traffic volumes are 
shown in Figure 3 attached to this memorandum. 
 
Trip Generation 
Using the information and methodologies specified in the latest version of Trip Generation (Trip 
Generation Manual, 10th Edition, 2017), ROWE forecast the weekday AM and PM peak hour trips 
associated with the proposed development. The Orion Township ordinance and their consulting 
engineer specified that all trip generation calculations should be completed using the average 
rate plus one standard deviation above the average rate. To forecast the weekday AM and PM 
peak hour trips of the Orion Classic Car Club, it was assumed that the traffic generated by the 
site during the AM and PM peak hours will be from the office space and meeting space. It is 
unlikely that a classic car would be moved to or from the facility during the weekday AM or PM 
peak hour. The results of the trip generation forecasts are provided below in Table 1. 

 
Table 1: Trip Generation for Proposed Development 

Land Use 
Land Use 

Code 
Units 

AM Peak Hour PM Peak Hour 
Weekday 

In Out Total In Out Total 
 Multifamily Housing (Mid-Rise) 221 190 DU 20 67 87 54 35 89 860 
 General Office Building 710 14,556 SF 27 4 31 5 25 30 217 
 High-Turnover (Sit-Down) Restaurant 932 4,000 SF 47 38 85 37 24 61 429 

Total - - 94 109 203 96 84 180 1,506 
Pass-By Rates, LUC 932: 43% PM - - - 16 10 26 - 

Total New Trips 94 109 203 80 74 154 1,506 
 
Not all the traffic generated by the proposed development will be new traffic added onto the 
adjacent roadway network.  As with most new commercial development, a significant amount of 
the site-generated traffic is considered “pass-by” traffic.  Pass-by trips are trips already present 
on the adjacent roadway network, which are interrupted to visit the site.  Pass-by trips are 
accounted for by reducing the number of forecast new trips to be added to the roadway network; 
however, actual driveway volumes are not reduced.  Pass-by trips are normally expressed as a 
percentage of trips generated by the new development.  These pass-by rates are published in the 
Trip Generation Handbook. 
 
The Trip Generation Handbook suggests a 43 percent PM pass-by rate for the High-Turnover 
(Sit-Down) Restaurant.  With the application of the pass-by trip factors, the site-generated trips 
can be classified as “pass-by” and “new” trips. The proposed development is expected to 
generate 203 total trips during the AM peak hour and 180 total trips during the PM peak hour.  
However, only 154 of the PM peak hour trips will be new traffic not currently using the adjacent 
street network, whose primary purpose is to visit the new development. 
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Trip Distribution 

The existing traffic volumes were used to develop a trip distribution model for the AM and PM 
peak hours for the new traffic that will be generated by the proposed development.  Table 2 
provides the probable distribution based on the existing traffic patterns. 

 
Table 2: Trip Distribution 

Direction Via 
AM Peak Hour PM Peak Hour 
To From To From 

North Lapeer Road (M-24) 27% 69% 61% 35% 
South Lapeer Road (M-24) 70% 27% 32% 60% 
West Waldon Rd 3% 4% 7% 5% 

Total 100% 100% 100% 100% 
 
The trip distribution for the site is shown in Figure 4 attached to this memorandum.  The 
background traffic volumes were combined with the site generated traffic volumes to obtain the 
total future traffic volumes, which are shown in Figure 5 attached to this memorandum. 
 
Level of Service Analysis 

Level of service (LOS) analyses for existing, background, and total future (build) conditions for 
the AM and PM peak hours were performed for the intersections of: 

 Lapeer Road (M-24) & Waldon Road 
o Unsignalized Intersection 

 Lapeer Road (M-24) & NB to SB Crossover 
o Unsignalized Intersection 

 Lapeer Road (M-24) & SB to NB Crossover/Eagle River Road 
o Unsignalized Intersection 

 Lapeer Road (M-24) & Site Driveway 1 
o Proposed driveway approximately 490’ north of Waldon Road 

 Waldon Road & Site Driveway 2 
o Proposed driveway approximately 1,100’ west of Lapeer Road (M-24) 

 
According to the most recent (6th) edition of the Highway Capacity Manual (HCM), LOS is a 
qualitative measure describing operational conditions of a traffic stream or intersection.  LOS 
ranges from A to F, with LOS A being the best and LOS D generally being considered acceptable 
in urban/suburban areas.  Table 3 presents the criteria for defining the various LOS for signalized 
and unsignalized intersections. 
 

Table 3: LOS Criteria 

LOS 
Average Stopped Delay/Vehicle (seconds) 

Signalized Intersection Unsignalized Intersection 
A ≤ 10 ≤ 10 
B > 10 and ≤ 20 > 10 and ≤ 15 
C > 20 and ≤ 35 > 15 and ≤ 25 
D > 35 and ≤ 55 > 25 and ≤ 35 
E > 55 and ≤ 80 > 35 and ≤ 50 
F > 80 > 50 

 
The results of the LOS analyses for the intersection listed above are summarized in Table 4 
through Table 7. Full LOS output reports are attached to this memorandum. 
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Existing Conditions 
The results of the LOS analysis for existing conditions indicated that several approaches and 
movements of the studied intersections operate at LOS D or better during the AM and PM peak 
hours, with the following exceptions: 
 

 Lapeer Road (M-24) & Waldon Road 
o The eastbound approach and movements operate at LOS F in the AM peak hour 
o The eastbound approach and movements operate at LOS E in the PM peak hour 

 Lapeer Road (M-24) & NB to SB Crossover 
o The westbound approach and movements operate at LOS F in the AM peak hour 

 Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Road 
o The eastbound approach and movements operate at LOS F in the PM peak hour 
o The westbound approach and movements operate at LOS E in the PM peak hour 

 
SimTraffic simulations were not generated for the study network. Due to the significant directional 
traffic volumes (southbound in the AM peak hour and northbound in the PM peak hour), calibration 
of the model was unsuccessful in generating a simulation that accurately represented field 
conditions, as observed in the traffic count videos. Review of the traffic count videos indicated 
that currently in the AM peak hour, queues at the NB to SB crossover occasionally fill the existing 
storage length (200’) and queues on Waldon Road occasionally extend to 3 to 4 vehicles. In the 
PM peak hour currently, queues at the SB to NB crossover occasionally fill the existing storage 
length (250’) while queues on Eagle Ridge Road occasionally extend to 3 to 4 vehicles. The 
nearest southbound signal to the study area is approximately 1,500’ north of the NB to SB 
crossover. The nearest northbound signal to the study area is approximately 4,000’ south of the 
SB to NB crossover/Eagle Ridge Road. The distance of these signals from the studied 
intersections causes little to no platooning of traffic along NB and SB Lapeer Road (M-24) at the 
studied intersections.  
 
The operational results for existing conditions are presented in Table 4. 
 

Table 4: LOS Analysis for Existing Conditions 

Intersection 
Control 

Type 
Approach AM Peak PM Peak 

Lapeer Road (M-24) 
& 

Waldon Road 

Stop Eastbound F 180.9 E 35.5 
Free Southbound A 0.0 A 0.0 

TWSC Overall B 10.8 A 4.1 
Lapeer Road (M-24) 

& 
NB to SB Crossover 

Stop Westbound F 138.9 D 27.0 
Free Southbound A 0.0 A 0.0 

TWSC Overall A 7.3 A 2.0 

Lapeer Road (M-24) 
& 

SB to NB Crossover/Eagle Ridge Road 

Stop 
Eastbound C 19.6 F 587.3 
Westbound B 14.5 E 45.2 

Free Northbound A 0.0 A 0.0 
TWSC Overall A 2.2 E 38.2 

XX.X Average seconds of delay per vehicle 
 
Existing Conditions – With Improvements 
The following observations were made, and improvements were recommended, if applicable, at 
the following intersections due to existing traffic conditions: 
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 Lapeer Road (M-24) & Waldon Road 

o Signal warrants were reviewed for this intersection, as described in the Signal 
Warrants section later in this report. This intersection meets several signal 
warrants, including the 8-hour vehicular volume warrant. A signal is included in 
all “With Improvements” scenarios in this study. MDOT and RCOC should review 
this intersection due to the existing traffic conditions.  

 Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Road 
o Signal warrants were reviewed for this intersection, as described in the Signal 

Warrants section later in this report. The intersection meets several signal 
warrants, include the 8-hour vehicular volume warrant. A signal is included in all 
“With Improvements” scenarios in this study. MDOT should review this 
intersection due to the existing traffic conditions. 

 
The results of the LOS analysis for existing conditions with the improvements listed previously 
indicates that most approaches and movements of the studied intersections would operate at 
LOS D or better during the AM and PM peak hours, with the following exceptions: 
 

 Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Road 
o The eastbound approaches/movements would operate at LOS E in the AM and 

PM peak hours  
 
95th percentile queue lengths were reviewed at the studied intersections. Queue lengths will 
occasionally exceed 500’ (20 vehicles) on NB and SB Lapeer Road (M-24) at the new signalized 
intersections, but these queues will clear within a single signal cycle. Queue lengths on Waldon 
Road will not exceed 181’ (7 vehicles) in the AM peak hour and 250’ (10 vehicles) in the PM peak 
hour. Queue lengths on the SB to NB Crossover or Eagle Ridge Road will not exceed 56’ (2 
vehicles) in the AM peak hour and 62’ (2 vehicles) in the PM peak hour.  
 
The operational results for Existing Conditions – With Improvements are presented in Table 5. 
 

Table 5: LOS Analysis for Existing Conditions – With Improvements 

Intersection 
Control 

Type 
Approach AM Peak PM Peak 

Lapeer Road (M-24) 
& 

Waldon Road 

Stop Eastbound D 45.6 D 54.6 
Free Southbound D 41.0 A 8.3 

TWSC Overall D 41.3 B 13.6 

Lapeer Road (M-24) 
& 

SB to NB Crossover/Eagle Ridge Road 

Stop 
Eastbound E 62.0 E 55.2 
Westbound D 38.8 D 43.2 

Free Northbound B 10.2 D 44.9 
TWSC Overall B 15.7 D 45.5 

XX.X Average seconds of delay per vehicle 
 
Background Conditions 
The results of the LOS analysis for background conditions without the signals described in the 
Existing Conditions – With Improvements scenario indicated that several approaches and 
movements of the studied intersections would continue to operate at LOS D or better during the 
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AM and PM peak hours, with the following exceptions: 
 

 Lapeer Road (M-24) & Waldon Road 
o The eastbound approach and movements would continue to operate at LOS F in 

the AM peak hour 
o The eastbound approach and movements would continue to operate at LOS E in 

the PM peak hour 
 Lapeer Road (M-24) & NB to SB Crossover 

o The westbound approach and movements would continue to operate at LOS F in 
the AM peak hour 

 Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Road 
o The eastbound approach and movements would continue to operate at LOS F in 

the PM peak hour 
o The westbound approach and movements would continue to operate at LOS E in 

the PM peak hour 
 
The operational results for background conditions are presented in Table 6. 

 
Table 6: LOS Analysis for Background Conditions 

Intersection 
Control 

Type 
Approach AM Peak PM Peak 

Lapeer Road (M-24) 
& 

Waldon Road 

Stop Eastbound F 193.3 E 36.9 
Free Southbound A 0.0 A 0.0 

TWSC Overall B 11.5 A 4.3 
Lapeer Road (M-24) 

& 
NB to SB Crossover 

Stop Westbound F 149.4 D 27.7 
Free Southbound A 0.0 A 0.0 

TWSC Overall A 7.9 A 2.1 

Lapeer Road (M-24) 
& 

SB to NB Crossover/Eagle Ridge Road 

Stop 
Eastbound C 19.9 F 619.4 
Westbound B 14.6 E 46.6 

Free Northbound A 0.0 A 0.0 
TWSC Overall A 2.2 E 40.1 

XX.X Average seconds of delay per vehicle 
 
Background Conditions – With Improvements 
The results of the LOS analysis for background conditions with the improvements listed under the 
Existing Conditions – With Improvements scenario indicated that most approaches and 
movements of the studied intersections would operate at LOS D or better during the AM and PM 
peak hours, with the following exceptions: 
 

 Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Road 
o The eastbound approaches/movements would operate at LOS E in the AM and 

PM peak hours  
 
95th percentile queue lengths were reviewed at the studied intersections. Queue lengths will 
occasionally exceed 500’ (20 vehicles) on NB and SB Lapeer Road (M-24) at the new signalized 
intersections, but these queues will clear within a single signal cycle. Queue lengths on Waldon 
Road will not exceeds 166’ (7 vehicles) in the AM peak hour and 243’ (10 vehicles) in the PM 
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peak hour. Queue lengths on the SB to NB Crossover or Eagle Ridge Road will not exceed 56’ 
(2 vehicles) in the AM peak hour and 57’ (2 vehicles) in the PM peak hour.  
 
The operational results for Background Conditions – With Improvements are presented are 
presented in Table 7. 
 

Table 7: LOS Analysis for Background Conditions – With Improvements 

Intersection 
Control 

Type 
Approach AM Peak PM Peak 

Lapeer Road (M-24) 
& 

Waldon Road 

Stop Eastbound D 45.6 D 55.0 
Free Southbound D 43.9 A 8.4 

TWSC Overall D 44.0 B 13.7 

Lapeer Road (M-24) 
& 

SB to NB Crossover/Eagle Ridge Road 

Stop 
Eastbound E 61.91 E 55.3 
Westbound D 38.8 D 43.2 

Free Northbound B 10.3 D 48.5 
TWSC Overall B 15.8 D 48.8 

XX.X Average seconds of delay per vehicle 
1Delay decreases due to actuated signal 

 
Future Conditions 
The results of the LOS analysis for future conditions without the signals described in the Existing 
Conditions – With Improvements scenario indicated that several approaches and movements of 
the studied intersections would continue to operate at LOS D or better during the AM and PM 
peak hours, with the following exceptions: 
 

 Lapeer Road (M-24) & Waldon Road 
o The eastbound approach and movements would continue to operate at LOS F in 

the AM peak hour 
o The eastbound approach and movements would continue to operate at LOS E in 

the PM peak hour 
 Lapeer Road (M-24) & NB to SB Crossover 

o The westbound approach and movements would continue to operate at LOS F in 
the AM peak hour 

o The westbound approach and movements would operate at LOS E in the PM 
peak hour 

 Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Road 
o The eastbound approach and movements would continue to operate at LOS F in 

the PM peak hour 
o The westbound approach and movements would continue to operate at LOS E in 

the PM peak hour 
 Lapeer Road (M-24) & Site Driveway 1 

o The eastbound approach and movements would operate at LOS F in the AM 
peak hour 

 
The operational results for future conditions are presented in Table 8. 
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Table 8: LOS Analysis for Future Conditions 

Intersection 
Control 

Type 
Approach AM Peak PM Peak 

Lapeer Road (M-24) 
& 

Waldon Road 

Stop Eastbound F 320.9 E 48.3 
Free Southbound A 0.0 A 0.0 

TWSC Overall C 21.7 A 5.9 
Lapeer Road (M-24) 

& 
NB to SB Crossover 

Stop Westbound F 264.4 E 42.6 
Free Southbound A 0.0 A 0.0 

TWSC Overall C 16.6 A 3.7 

Lapeer Road (M-24) 
& 

SB to NB Crossover/Eagle Ridge Road 

Stop 
Eastbound C 22.1 F 856.4 
Westbound B 14.9 E 49.1 

Free Northbound A 0.0 A 0.0 
TWSC Overall A 3.0 F 66.4 

Lapeer Road (M-24) 
& 

Site Driveway 1 

Stop Eastbound F 82.7 C 22.7 
Free Southbound A 0.0 A 0.0 

TWSC Overall A 2.2 A 0.6 

Waldon Road 
& 

Site Driveway 2 

Free 
Eastbound A 0.2 A 0.2 
Westbound A 0.0 A 0.0 

Stop Southbound B 10.4 B 12.8 
TWSC Overall A 1.1 A 0.8 

XX.X Average seconds of delay per vehicle 
 
Future Conditions – With Improvements 
The results of the LOS analysis for background conditions with the improvements listed under the 
Existing Conditions – With Improvements scenario indicated that most approaches and 
movements of the studied intersections would operate at LOS D or better during the AM and PM 
peak hours, with the following exceptions: 
 

 Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Road 
o The eastbound approaches/movements would operate at LOS E in the PM peak 

hours  
 
95th percentile queue lengths were reviewed at the studied intersections. Queue lengths will 
occasionally exceed 550’ (22 vehicles) on NB and SB Lapeer Road (M-24) at the new signalized 
intersections. Site Driveway 1 on Lapeer Road (M-24) will be blocked several times during the 
AM peak hour by vehicle queues. Queue lengths on Waldon Road will not exceeds 200’ (8 
vehicles) in the AM peak hour and 297’ (12 vehicles) in the PM peak hour. Queue lengths on the 
SB to NB Crossover or Eagle Ridge Road will not exceed 229’ (9 vehicles) in the AM peak hour 
and 244’ (10 vehicles) in the PM peak hour, with the existing turn lane on SB Lapeer Road (M-
24) being able to accommodate these queue lengths. Queue lengths at Site Driveway 1 would 
not exceed 54’ (2 vehicles) in the AM peak hour and 57’ (2 vehicles) in the PM peak hour. Queue 
lengths at Site Driveway 2 would not exceed 48’ (2 vehicles) in the AM peak hour and 48’ (2 
vehicles) in the PM peak hour.  
 
Review of the simulations indicated that during the AM peak hour, queue lengths in the 
northbound left turn lane at the intersection of Lapeer Road (M-24) & NB to SB Crossover will 
occasionally exceed the existing storage length. It is highly likely that vehicles familiar with the 
area would not join this long queue length and instead travel 1500’ to the north to the next NB to 
SB Crossover, which is signalized. It is likely that this intersection would meet signal warrants, 
however, it is not advisable to place a signal at this crossover due to its proximity to the proposed 
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signal at the intersection of SB Lapeer Road (M-24) & Waldon Road.  
 
The operational results for future conditions – with improvements are presented are presented in 
Table 9. 
 

Table 9: LOS Analysis for Future Conditions – With Improvements 

Intersection 
Control 

Type 
Approach AM Peak PM Peak 

Lapeer Road (M-24) 
& 

Waldon Road 

Stop Eastbound D 54.0 D 53.6 
Free Southbound D 37.5 B 10.0 

TWSC Overall D 38.6 B 15.3 

Lapeer Road (M-24) 
& 

SB to NB Crossover/Eagle Ridge Road 

Stop 
Eastbound D 50.5 E 57.3 
Westbound D 35.0 D 44.1 

Free Northbound B 13.2 D 50.6 
TWSC Overall B 18.1 D 51.0 

XX.X Average seconds of delay per vehicle 
 
Turn Lane, Passing Lane, and Taper Warrants 

An evaluation was performed in accordance with RCOC requirements to determine if left turn 
passing lanes or right turn deceleration lanes are required at the site driveways.  The results of 
the analysis indicated that no turn lane treatment is warranted at either site driveway. All turn lane 
warrant charts are attached to this memorandum. 
 
The results of the analysis are presented in Table 10.  
 

Table 10: Turn Lane Warrants 
Intersection Movement Result 

Lapeer Road (M-24) & Site Driveway 1 SB RT Existing Turn Lane 

Waldon Road and Site Driveway 2 
EB LT Not Warranted 
WB RT Not Warranted 

 
Signal Warrants 
Signal warrants were completed at the intersection of Lapeer Road (M-24) & Waldon Road and 
at the intersection of Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Road in accordance 
with MDOT requirements. The results of this analysis indicated that several warrants are met at 
each intersection. All signal warrant charts are attached to this memorandum. The results of this 
analysis are presented in Table 11 and Table 12. 
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Table 11: Signal Warrants – Intersection of Lapeer Road (M-24) & Waldon Road 
Warrant Is Warrant Met? Comments 

1: Eight Hour Vehicular Volume 

Overall Yes  
Condition A Yes Hours Met:  11 
Condition B Yes Hours Met:  13 

Condition A & B N/A Hours Met:  N/A 
2: Four Hour Vehicular Volume (70%) Yes Hours Met: 12 

3: Peak Hour Vehicular Volume (70%) 
Overall Yes  

Condition A No  
Condition B Yes Hours Met: 12 

4: Four Hour Pedestrian Volume (70%) No Hours Met: 0 
5: School Crossing No  

6: Coordinated Signal System No  

7: Crash Experience 
Overall No Crashes in 5-year period:  38 

Condition A Yes Hours Met: 12 
Condition B Yes Hours Met: 13 

8: Roadway Network No  
9: Intersection Near at Grade Railroad Crossing NA  

 
Table 12: Signal Warrants – Intersection of Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Road 

Warrant Is Warrant Met? Comments 

1: Eight Hour Vehicular Volume 

Overall Yes  
Condition A No Hours Met:  3 
Condition B Yes Hours Met:  11 

Condition A & B N/A Hours Met:  0 
2: Four Hour Vehicular Volume (70%) Yes Hours Met: 11 

3: Peak Hour Vehicular Volume (70%) 
Overall Yes  

Condition A No  
Condition B Yes Hours Met: 7 

4: Four Hour Pedestrian Volume (70%) No Hours Met: 0 
5: School Crossing No  

6: Coordinated Signal System No  

7: Crash Experience 
Overall No Crashes in 5-year period:  0 

Condition A No Hours Met: 9 
Condition B No Hours Met: 11 

8: Roadway Network No  
9: Intersection Near at Grade Railroad Crossing N/A  

 
Crash Analysis 
A crash analysis was conducted at the studied intersection.  Traffic crash data was reviewed for 
the most recent completed three years (November 1, 2018 – November 1, 2021) of available data.  
The results of this analysis indicated there was a total of 75 crashes on these segments.  Of these 
75 crashes, there were no fatal or serious injury (A) crashes, 2 minor injury (B) crashes, 8 potential 
injury (C) crashes, and 65 property damage only (O) crashes.  None of the crashes involved a 
pedestrian or bicyclist. Below is a summary of all crash types within the studied segments: 
 
 41 Rear-End Crashes 

o 35 crashes involved a vehicle failing to stop for a stopped vehicle 
 32 of these crashes occurred on Waldon Road at SB Lapeer Road (M-24) 

 4 crashes involved a vehicle failing to stop for a slowing vehicle 
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 1 crash involved a vehicle attempting a U-turn 
 1 crash involved a vehicle losing control while attempting to turn 
 

 15 Single Motor Vehicle Crashes 
o 6 animal crashes 
o 4 crashes in icy/snowy road condition 
o 1 crash involved alcohol 
o 6 crashes involved a vehicle losing control and striking a road sign 

 
 12 Side-Swipe Crashes 

o 6 crashes involved a vehicle attempting to change lanes without assured clear distance 
o 3 crashes involved a vehicle attempting to turn without assured clear distance 
o 2 crashes involved a vehicle turning from SB Lapper Road (M-24) into the opposing traffic 

lane on Waldon Road 
o 1 crash involved a fire truck (with light and siren on) striking a stopped vehicle 

 
 7 Angle Crashes 

o 6 crashes involved a vehicle attempting to turn without assured clear distance 
o 1 crash involved a vehicle attempting to turn; however, the opposing vehicle did not have 

their headlights on 
 
Of the 75 crashes observed, 38 of these crashes occurred on Waldon Road at SB Lapeer Road 
(M-24).  36 of these crashes involved a vehicle attempting to turn onto SB Lapeer Road (M-24), 
and 2 crashes involved a vehicle attempting to turn onto Waldon Road. The high number of 
crashes for vehicles turning onto SB Lapeer Road (M-24) can be attributed to the lack of gaps in 
SB Lapeer Road (M-24) traffic. Additionally, the stop sign for Waldon Road is currently 60’ behind 
the right curb of SB Lapeer Road (M-24) and poor stop sign compliance was observed in the 
traffic collection videos. Vehicles are accustomed to having to pull forward to see opposing traffic 
and quickly moving when a gap appears. The addition of a signal may help reduce the number of 
crashes, as vehicles will no longer need to utilize gaps in SB Lapeer Road (M-24) traffic that are 
smaller than typically desired. A summary of the crash data is attached to this memorandum. 
 
Conclusions and Recommendations for the Traffic Impact Study 

The proposed project consists of 190 units of multifamily residential, a 21,116 SF mixed-use 
building, and a 4,000 SF sit-down restaurant with an anticipated opening date in 2023.  The mixed-
use building will be the second location of the Orion Classic Car Club and will consist of 13,056 
SF of office space, a 1,500 SF meeting room, and 11,556 SF of classic car parking, which allows 
for 33 classic vehicles to be parked inside the building.  The proposed development will have 
access to Lapeer Road (M-24) via one proposed driveway and Waldon Road via one proposed 
driveway.  
 
The proposed development is forecast to generate 203 new trips during the AM peak hour (94 
inbound and 109 outbound from the site) and 154 new trips during the PM peak hour (80 inbound 
and 74 outbound from the site). 
 
An operational analysis was performed for existing, background, and total future (build) conditions 
for the intersections of: 

 Lapeer Road (M-24) & Waldon Road 
 Lapeer Road (M-24) & NB to SB Crossover 
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 Lapeer Road (M-24) & SB to NB Crossover/Eagle River Road 
 Lapeer Road (M-24) & Site Driveway 1 
 Waldon Road & Site Driveway 2 

 
The operational analysis indicated that several approaches of the study intersections would 
operate at acceptable levels during both the AM and PM peak hours with improvements. There 
are currently significant directional traffic volumes (southbound in the AM peak hour and 
northbound in the PM peak hour) along Lapeer Road (M-24) that cause many of the crossovers 
and side streets to operate poorly. Additionally, the nearest southbound signal to the study area 
is approximately 1,500’ north of the NB to SB crossover, while the nearest northbound signal to 
the study area is approximately 4,000’ south of the SB to NB crossover/Eagle Ridge Road. The 
distance of these signals from the studied intersections causes little to no platooning of traffic 
along NB and SB Lapeer Road (M-24) at the studied intersections.  
 
Signal warrants were completed at the intersections of Lapeer Road (M-24) & Waldon Road and 
Lapeer Road (M-24) & SB to NB Crossover/Eagle River Road. These intersections meet several 
warrants under existing traffic volumes. Traffic control signals are warranted at both of these 
locations in the current day, without the proposed development. During the AM peak hour, site-
generated vehicle trips constitute 4.5% of all Total Entering Vehicles (TEV) at the intersection of 
Lapeer Road (M-24) & Waldon Road and 4.7% of all TEV at the intersection of Lapeer Road (M-
24) & SB to NB Crossover/Eagle River Road. During the PM peak hour, site-generated vehicle 
trips constitute 4.7% of all TEV at the intersection of Lapeer Road (M-24) & Waldon Road and 
3.8% of all TEV at the intersection of Lapeer Road (M-24) & SB to NB Crossover/Eagle River 
Road. Signals are included at these locations in all “With Improvements” scenarios.  
 
Turn lane warrant analysis at the new site driveways indicated that no turn lane treatment is 
warranted at either site driveway. 
 
 
Attachments 
 
 
R:\Projects\21F0069\Docs\Design\TIS\21F0069 DRC Woodlands PUD Revised TIS.docx 
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Figure 2 
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Figure 5 
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Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR Count Date: 8/24/2021

AM Peak PHF Count Year: 2021

08/24/21 % Heavy Existing Adj. Year: 2021

2021 Existing 873 1920 97 124

2021 Existing Adj. 1048 2487 116 149 Existing Adjustment Rate: 1.20

2023 Background 1058 2512 118 150 Growth Rate: 0.5%

Buildout Year: 2023

Scenario: AM Peak

1058 2512 118 150 Bckgrd. Dev. A:

39 16 16 Bckgrd. Dev. B:

Bckgrd. Dev. C:

0 39 16 16

1058 2551 134 166

Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

AM Peak PHF

08/24/21 % Heavy

2021 Existing 818 2076 93

2021 Existing Adj. 982 2491 112

2023 Background 992 2517 113

992 2517 113

15 39 16

15 39 16

1007 2556 129

Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

AM Peak PHF

08/24/21 % Heavy

2021 Existing 790 5 64 2000 60 4 28

2021 Existing Adj. 988 6 77 2559 72 5 34

2023 Background 998 6 78 2584 73 5 34

998 6 78 2584 73 5 34

16 15 40 15

16 0 15 40 15 0 0

1014 6 93 2624 88 5 34

Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

AM Peak PHF

08/24/21 % Heavy

2021 Existing 2603 0 0

2021 Existing Adj. 2603 0 0

2023 Background 2630 0 0

2630 0 0

16 39 39

16 39 39

2646 39 39

Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

AM Peak PHF

08/24/21 % Heavy

2021 Existing 0 0 0 149 116 0

2021 Existing Adj. 0 0 0 149 116 0

2023 Background 0 0 0 150 118 0

0 0 0 150 118 0

16 2 2 16

16 2 2 0 0 16

16 2 2 150 118 16

Pass By

Total Site Gen

Total Future

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated

0.92 0.92 0.92

2% 2% 2%

Pass By

Total Site Gen

Total Future

#5 - Waldon Rd & Site 

Driveway 2

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated

#4 - M-24 & Site 

Driveway 1

0.92 0.92

2% 2%

Total Future

Site Generated

#1 - M-24 & Waldon Rd

Bckgrd. Dev. C

Total Background

Bckgrd. Dev. A

Bckgrd. Dev. B

0.95

Pass By

Total Site Gen

2%6% 3%

0.860.79

#2 - M-24 & NB to SB XO

0.78 0.93 0.75

7% 3% 0%

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated

Pass By

Total Site Gen

Total Future

#3 - M-24 & SB to NB 

XO/Eagle Ridge Rd

0.79 0.95 0.63 0.64

7% 3% 0% 0%

Pass By

Total Site Gen

Total Future

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated
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Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR Count Date: 8/24/2021

PM Peak PHF Count Year: 2021

08/24/21 % Heavy Existing Adj. Year: 2021

2021 Existing 2401 1166 251 181

2021 Existing Adj. 2881 1419 301 217 Existing Adjustment Rate: 1.20

2023 Background 2910 1433 304 219 Growth Rate: 0.5%

Buildout Year: 2023

Scenario: PM Peak

2910 1433 304 219 Bckgrd. Dev. A:

32 17 14 Bckgrd. Dev. B:

-3 -1 Bckgrd. Dev. C:

0 29 17 13

2910 1462 321 232

Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

PM Peak PHF

08/24/21 % Heavy

2021 Existing 2243 1345 88

2021 Existing Adj. 2769 1614 106

2023 Background 2796 1630 107

2796 1630 107

30 21 36

30 21 36

2826 1651 143

Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

PM Peak PHF

08/24/21 % Heavy

2021 Existing 2235 23 153 1196 140 13 21

2021 Existing Adj. 2682 28 184 1452 168 16 25

2023 Background 2709 28 185 1467 169 16 25

2709 28 185 1467 169 16 25

36 30 16 30

-4

36 0 30 12 30 0 0

2745 28 215 1479 199 16 25

Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

PM Peak PHF

08/24/21 % Heavy

2021 Existing 1720 0 0

2021 Existing Adj. 1720 0 0

2023 Background 1737 0 0

1737 0 0

17 40 32

-8 8 5

9 48 37

1746 48 37

Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

PM Peak PHF

08/24/21 % Heavy

2021 Existing 0 0 0 217 301 0

2021 Existing Adj. 0 0 0 217 301 0

2023 Background 0 0 0 219 304 0

0 0 0 219 304 0

14 3 3 17

1 1 -1 -1 1

14 4 4 -1 -1 18

14 4 4 218 303 18

Pass By

Total Site Gen

Total Future

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated

0.92 0.92 0.92

2% 2% 2%

Pass By

Total Site Gen

Total Future

#5 - Waldon Rd & Site 

Driveway 2

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated

#4 - M-24 & Site 

Driveway 1

0.92 0.92

2% 2%

#1 - M-24 & Waldon Rd

Bckgrd. Dev. C

Total Background

Bckgrd. Dev. A

Bckgrd. Dev. B

Pass By

Total Site Gen

Total Future

Site Generated

2% 2% 1%

0.95 0.93 0.90

#2 - M-24 & NB to SB XO

0.95 0.95 0.76

2% 2% 2%

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated

Pass By

Total Site Gen

Total Future

#3 - M-24 & SB to NB 

XO/Eagle Ridge Rd

0.95 0.95 0.93 0.60

2% 1% 2% 0%

Pass By

Total Site Gen

Total Future

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated
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M-24 and Waldon Road (unsignalized) - TMCM-24 and Waldon Road (unsignalized) - TMC
Tue Aug 24, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865975, Location: 42.735796, -83.245096

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg M-24 M-24 Waldron Rd
Direction Northbound Southbound Eastbound
Time L T U AppApp T R U AppApp L R U AppApp IntInt

2021-08-24 7:00AM 0 143 0 143143 435 11 0 446446 0 10 0 1010 599599
7:15AM 0 165 0 165165 513 14 0 527527 0 22 0 2222 714714
7:30AM 0 214 0 214214 507 25 0 532532 0 32 0 3232 778778
7:45AM 0 276 0 276276 469 32 0 501501 0 34 0 3434 811811

Hourly Total 0 798 0 798798 1924 82 0 20062006 0 98 0 9898 29022902
8:00AM 0 218 0 218218 431 26 0 457457 0 36 0 3636 711711
8:15AM 0 225 0 225225 452 32 0 484484 0 28 0 2828 737737
8:30AM 0 254 0 254254 436 27 0 463463 0 42 0 4242 759759
8:45AM 0 306 0 306306 341 43 0 384384 0 60 0 6060 750750

Hourly Total 0 1003 0 10031003 1660 128 0 17881788 0 166 0 166166 29572957
4:00PM 0 541 0 541541 253 68 0 321321 0 41 0 4141 903903
4:15PM 0 583 0 583583 265 48 0 313313 0 60 0 6060 956956
4:30PM 0 574 0 574574 298 70 0 368368 0 42 0 4242 984984
4:45PM 0 605 0 605605 275 52 0 327327 0 45 0 4545 977977

Hourly Total 0 2303 0 23032303 1091 238 0 13291329 0 188 0 188188 38203820
5:00PM 0 622 0 622622 316 64 0 380380 0 51 0 5151 10531053
5:15PM 0 600 0 600600 277 65 0 342342 0 43 0 4343 985985
5:30PM 0 552 0 552552 255 85 0 340340 0 31 0 3131 923923
5:45PM 0 521 0 521521 287 50 0 337337 0 31 0 3131 889889

Hourly Total 0 2295 0 22952295 1135 264 0 13991399 0 156 0 156156 38503850

TotalTotal 0 6399 0 63996399 5810 712 0 65226522 0 608 0 608608 1352913529
% Approach% Approach 0% 100% 0% -- 89.1% 10.9% 0% -- 0% 100% 0% -- -

% Total% Total 0% 47.3% 0% 47.3%47.3% 42.9% 5.3% 0% 48.2%48.2% 0% 4.5% 0% 4.5%4.5% -
LightsLights 0 6219 0 62196219 5618 702 0 63206320 0 597 0 597597 13136

% Lights% Lights 0% 97.2% 0% 97.2%97.2% 96.7% 98.6% 0% 96.9%96.9% 0% 98.2% 0% 98.2%98.2% 97.1%
Articulated TrucksArticulated Trucks 0 100 0 100100 96 3 0 9999 0 0 0 00 199

% Articulated Trucks% Articulated Trucks 0% 1.6% 0% 1.6%1.6% 1.7% 0.4% 0% 1.5%1.5% 0% 0% 0% 0%0% 1.5%
Buses and Single-Unit TrucksBuses and Single-Unit Trucks 0 80 0 8080 96 7 0 103103 0 11 0 1111 194

% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 0% 1.3% 0% 1.3%1.3% 1.7% 1.0% 0% 1.6%1.6% 0% 1.8% 0% 1.8%1.8% 1.4%
*L: Left, R: Right, T: Thru, U: U-Turn
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M-24 and Waldon Road (unsignalized) - TMCM-24 and Waldon Road (unsignalized) - TMC
Tue Aug 24, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865975, Location: 42.735796, -83.245096

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] M-24

[S] M-24

[W
] W

al
dr

on
 R

d

Total: 12921

Total: 12817

To
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Out: 6399

Out: 6418

Ou
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In: 6522

In: 6399
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39
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2

   608
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M-24 and Waldon Road (unsignalized) - TMCM-24 and Waldon Road (unsignalized) - TMC
Tue Aug 24, 2021
Forced Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865975, Location: 42.735796, -83.245096

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg M-24 M-24 Waldron Rd
Direction Northbound Southbound Eastbound
Time L T U AppApp T R U AppApp L R U AppApp IntInt

2021-08-24 7:15AM 0 165 0 165165 513 14 0 527527 0 22 0 2222 714714
7:30AM 0 214 0 214214 507 25 0 532532 0 32 0 3232 778778
7:45AM 0 276 0 276276 469 32 0 501501 0 34 0 3434 811811
8:00AM 0 218 0 218218 431 26 0 457457 0 36 0 3636 711711

TotalTotal 0 873 0 873873 1920 97 0 20172017 0 124 0 124124 30143014
% Approach% Approach 0% 100% 0% -- 95.2% 4.8% 0% -- 0% 100% 0% -- -

% Total% Total 0% 29.0% 0% 29.0%29.0% 63.7% 3.2% 0% 66.9%66.9% 0% 4.1% 0% 4.1%4.1% -
PHFPHF - 0.791 - 0.7910.791 0.936 0.758 - 0.9480.948 - 0.861 - 0.8610.861 0.929

LightsLights 0 816 0 816816 1861 94 0 19551955 0 121 0 121121 2892
% Lights% Lights 0% 93.5% 0% 93.5%93.5% 96.9% 96.9% 0% 96.9%96.9% 0% 97.6% 0% 97.6%97.6% 96.0%

Articulated TrucksArticulated Trucks 0 33 0 3333 28 1 0 2929 0 0 0 00 62
% Articulated Trucks% Articulated Trucks 0% 3.8% 0% 3.8%3.8% 1.5% 1.0% 0% 1.4%1.4% 0% 0% 0% 0%0% 2.1%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 0 24 0 2424 31 2 0 3333 0 3 0 33 60
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 0% 2.7% 0% 2.7%2.7% 1.6% 2.1% 0% 1.6%1.6% 0% 2.4% 0% 2.4%2.4% 2.0%

*L: Left, R: Right, T: Thru, U: U-Turn
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M-24 and Waldon Road (unsignalized) - TMCM-24 and Waldon Road (unsignalized) - TMC
Tue Aug 24, 2021
Forced Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865975, Location: 42.735796, -83.245096

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] M-24

[S] M-24

[W
] W

al
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d

Total: 2890

Total: 2917
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M-24 and Waldon Road (unsignalized) - TMCM-24 and Waldon Road (unsignalized) - TMC
Tue Aug 24, 2021
AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865975, Location: 42.735796, -83.245096

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg M-24 M-24 Waldron Rd
Direction Northbound Southbound Eastbound
Time L T U AppApp T R U AppApp L R U AppApp IntInt

2021-08-24 7:30AM 0 214 0 214214 507 25 0 532532 0 32 0 3232 778778
7:45AM 0 276 0 276276 469 32 0 501501 0 34 0 3434 811811
8:00AM 0 218 0 218218 431 26 0 457457 0 36 0 3636 711711
8:15AM 0 225 0 225225 452 32 0 484484 0 28 0 2828 737737

TotalTotal 0 933 0 933933 1859 115 0 19741974 0 130 0 130130 30373037
% Approach% Approach 0% 100% 0% -- 94.2% 5.8% 0% -- 0% 100% 0% -- -

% Total% Total 0% 30.7% 0% 30.7%30.7% 61.2% 3.8% 0% 65.0%65.0% 0% 4.3% 0% 4.3%4.3% -
PHFPHF - 0.845 - 0.8450.845 0.917 0.898 - 0.9280.928 - 0.903 - 0.9030.903 0.936

LightsLights 0 880 0 880880 1790 112 0 19021902 0 127 0 127127 2909
% Lights% Lights 0% 94.3% 0% 94.3%94.3% 96.3% 97.4% 0% 96.4%96.4% 0% 97.7% 0% 97.7%97.7% 95.8%

Articulated TrucksArticulated Trucks 0 31 0 3131 34 1 0 3535 0 0 0 00 66
% Articulated Trucks% Articulated Trucks 0% 3.3% 0% 3.3%3.3% 1.8% 0.9% 0% 1.8%1.8% 0% 0% 0% 0%0% 2.2%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 0 22 0 2222 35 2 0 3737 0 3 0 33 62
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 0% 2.4% 0% 2.4%2.4% 1.9% 1.7% 0% 1.9%1.9% 0% 2.3% 0% 2.3%2.3% 2.0%

*L: Left, R: Right, T: Thru, U: U-Turn
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M-24 and Waldon Road (unsignalized) - TMCM-24 and Waldon Road (unsignalized) - TMC
Tue Aug 24, 2021
AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865975, Location: 42.735796, -83.245096

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] M-24

[S] M-24
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d

Total: 2907
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M-24 and Waldon Road (unsignalized) - TMCM-24 and Waldon Road (unsignalized) - TMC
Tue Aug 24, 2021
PM Peak (4:30 PM - 5:30 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865975, Location: 42.735796, -83.245096

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg M-24 M-24 Waldron Rd
Direction Northbound Southbound Eastbound
Time L T U AppApp T R U AppApp L R U AppApp IntInt

2021-08-24 4:30PM 0 574 0 574574 298 70 0 368368 0 42 0 4242 984984
4:45PM 0 605 0 605605 275 52 0 327327 0 45 0 4545 977977
5:00PM 0 622 0 622622 316 64 0 380380 0 51 0 5151 10531053
5:15PM 0 600 0 600600 277 65 0 342342 0 43 0 4343 985985

TotalTotal 0 2401 0 24012401 1166 251 0 14171417 0 181 0 181181 39993999
% Approach% Approach 0% 100% 0% -- 82.3% 17.7% 0% -- 0% 100% 0% -- -

% Total% Total 0% 60.0% 0% 60.0%60.0% 29.2% 6.3% 0% 35.4%35.4% 0% 4.5% 0% 4.5%4.5% -
PHFPHF - 0.965 - 0.9650.965 0.922 0.896 - 0.9320.932 - 0.887 - 0.8870.887 0.949

LightsLights 0 2365 0 23652365 1145 248 0 13931393 0 180 0 180180 3938
% Lights% Lights 0% 98.5% 0% 98.5%98.5% 98.2% 98.8% 0% 98.3%98.3% 0% 99.4% 0% 99.4%99.4% 98.5%

Articulated TrucksArticulated Trucks 0 23 0 2323 7 0 0 77 0 0 0 00 30
% Articulated Trucks% Articulated Trucks 0% 1.0% 0% 1.0%1.0% 0.6% 0% 0% 0.5%0.5% 0% 0% 0% 0%0% 0.8%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 0 13 0 1313 14 3 0 1717 0 1 0 11 31
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 0% 0.5% 0% 0.5%0.5% 1.2% 1.2% 0% 1.2%1.2% 0% 0.6% 0% 0.6%0.6% 0.8%

*L: Left, R: Right, T: Thru, U: U-Turn
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M-24 and Waldon Road (unsignalized) - TMCM-24 and Waldon Road (unsignalized) - TMC
Tue Aug 24, 2021
PM Peak (4:30 PM - 5:30 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865975, Location: 42.735796, -83.245096

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Lapeer Road (M-24) and NB-to-SB Crossover - TMCLapeer Road (M-24) and NB-to-SB Crossover - TMC
Tue Aug 24, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865976, Location: 42.738412, -83.245327

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Lapeer Road (M-24) NB-to-SB Crossover Lapeer Road (M-24) NB-to-SB Crossover
Direction Northbound Southbound
Time T U AppApp T U AppApp IntInt

2021-08-24 7:00AM 757 104 861861 2068 0 20682068 29292929
8:00AM 934 90 10241024 1717 0 17171717 27412741
4:00PM 2190 82 22722272 1307 0 13071307 35793579
5:00PM 2095 122 22172217 1269 0 12691269 34863486

TotalTotal 5976 398 63746374 6361 0 63616361 1273512735
% Approach% Approach 93.8% 6.2% -- 100% 0% -- -

% Total% Total 46.9% 3.1% 50.1%50.1% 49.9% 0% 49.9%49.9% -
LightsLights 5799 394 61936193 6151 0 61516151 12344

% Lights% Lights 97.0% 99.0% 97.2%97.2% 96.7% 0% 96.7%96.7% 96.9%
Articulated TrucksArticulated Trucks 93 1 9494 107 0 107107 201

% Articulated Trucks% Articulated Trucks 1.6% 0.3% 1.5%1.5% 1.7% 0% 1.7%1.7% 1.6%
Buses and Single-Unit TrucksBuses and Single-Unit Trucks 84 3 8787 103 0 103103 190

% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 1.4% 0.8% 1.4%1.4% 1.6% 0% 1.6%1.6% 1.5%
*T: Thru, U: U-Turn
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Lapeer Road (M-24) and NB-to-SB Crossover - TMCLapeer Road (M-24) and NB-to-SB Crossover - TMC
Tue Aug 24, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865976, Location: 42.738412, -83.245327

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Lapeer Road (M-24) NB-to-SB Crossover

[S] Lapeer Road (M-24) NB-to-SB Crossover

Total: 12337

Total: 13133

Out: 5976

Out: 6759

In: 6361

In: 6374
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Lapeer Road (M-24) and NB-to-SB Crossover - TMCLapeer Road (M-24) and NB-to-SB Crossover - TMC
Tue Aug 24, 2021
AM Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865976, Location: 42.738412, -83.245327

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Lapeer Road (M-24) NB-to-SB Crossover Lapeer Road (M-24) NB-to-SB Crossover
Direction Northbound Southbound
Time T U AppApp T U AppApp IntInt

2021-08-24 7:15AM 158 25 183183 538 0 538538 721721
7:30AM 198 24 222222 559 0 559559 781781
7:45AM 261 31 292292 516 0 516516 808808
8:00AM 201 13 214214 463 0 463463 677677

TotalTotal 818 93 911911 2076 0 20762076 29872987
% Approach% Approach 89.8% 10.2% -- 100% 0% -- -

% Total% Total 27.4% 3.1% 30.5%30.5% 69.5% 0% 69.5%69.5% -
PHFPHF 0.784 0.750 0.7800.780 0.928 - 0.9280.928 0.924

LightsLights 762 93 855855 2009 0 20092009 2864
% Lights% Lights 93.2% 100% 93.9%93.9% 96.8% 0% 96.8%96.8% 95.9%

Articulated TrucksArticulated Trucks 29 0 2929 32 0 3232 61
% Articulated Trucks% Articulated Trucks 3.5% 0% 3.2%3.2% 1.5% 0% 1.5%1.5% 2.0%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 27 0 2727 35 0 3535 62
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 3.3% 0% 3.0%3.0% 1.7% 0% 1.7%1.7% 2.1%

*T: Thru, U: U-Turn
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Lapeer Road (M-24) and NB-to-SB Crossover - TMCLapeer Road (M-24) and NB-to-SB Crossover - TMC
Tue Aug 24, 2021
AM Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865976, Location: 42.738412, -83.245327

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Lapeer Road (M-24) NB-to-SB Crossover

[S] Lapeer Road (M-24) NB-to-SB Crossover

Total: 2894

Total: 3080

Out: 818

Out: 2169

In: 2076

In: 911
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Lapeer Road (M-24) and NB-to-SB Crossover - TMCLapeer Road (M-24) and NB-to-SB Crossover - TMC
Tue Aug 24, 2021
PM Peak (4:15 PM - 5:15 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865976, Location: 42.738412, -83.245327

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Lapeer Road (M-24) NB-to-SB Crossover Lapeer Road (M-24) NB-to-SB Crossover
Direction Northbound Southbound
Time T U AppApp T U AppApp IntInt

2021-08-24 4:15PM 557 19 576576 309 0 309309 885885
4:30PM 543 29 572572 356 0 356356 928928
4:45PM 570 15 585585 326 0 326326 911911
5:00PM 573 25 598598 354 0 354354 952952

TotalTotal 2243 88 23312331 1345 0 13451345 36763676
% Approach% Approach 96.2% 3.8% -- 100% 0% -- -

% Total% Total 61.0% 2.4% 63.4%63.4% 36.6% 0% 36.6%36.6% -
PHFPHF 0.979 0.759 0.9740.974 0.945 - 0.9450.945 0.965

LightsLights 2203 86 22892289 1318 0 13181318 3607
% Lights% Lights 98.2% 97.7% 98.2%98.2% 98.0% 0% 98.0%98.0% 98.1%

Articulated TrucksArticulated Trucks 23 0 2323 10 0 1010 33
% Articulated Trucks% Articulated Trucks 1.0% 0% 1.0%1.0% 0.7% 0% 0.7%0.7% 0.9%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 17 2 1919 17 0 1717 36
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 0.8% 2.3% 0.8%0.8% 1.3% 0% 1.3%1.3% 1.0%

*T: Thru, U: U-Turn
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Lapeer Road (M-24) and NB-to-SB Crossover - TMCLapeer Road (M-24) and NB-to-SB Crossover - TMC
Tue Aug 24, 2021
PM Peak (4:15 PM - 5:15 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865976, Location: 42.738412, -83.245327

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Lapeer Road (M-24) NB-to-SB Crossover

[S] Lapeer Road (M-24) NB-to-SB Crossover

Total: 3588

Total: 3764

Out: 2243

Out: 1433

In: 1345

In: 2331
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Lapeer Road (M-24) and SB-to-NB crossover / … - TMCLapeer Road (M-24) and SB-to-NB crossover / … - TMC
Tue Aug 24, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865977, Location: 42.734326, -83.244424

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Lapeer Road (M-24) SB-to-NB Crossover Lapeer Road (M-24) SB-to-NB Crossover Eagle Ridge Rd
Direction Northbound Southbound Westbound
Time T R U AppApp L T U AppApp L R U AppApp IntInt

2021-08-24 7:00AM 739 1 0 740740 1 2017 44 20622062 0 26 0 2626 28282828
8:00AM 878 9 0 887887 8 1649 115 17721772 0 24 0 2424 26832683
4:00PM 2145 16 0 21612161 8 1140 145 12931293 0 10 0 1010 34643464
5:00PM 2148 27 0 21752175 16 1163 109 12881288 0 36 0 3636 34993499

TotalTotal 5910 53 0 59635963 33 5969 413 64156415 0 96 0 9696 1247412474
% Approach% Approach 99.1% 0.9% 0% -- 0.5% 93.0% 6.4% -- 0% 100% 0% -- -

% Total% Total 47.4% 0.4% 0% 47.8%47.8% 0.3% 47.9% 3.3% 51.4%51.4% 0% 0.8% 0% 0.8%0.8% -
LightsLights 5733 53 0 57865786 33 5786 407 62266226 0 96 0 9696 12108

% Lights% Lights 97.0% 100% 0% 97.0%97.0% 100% 96.9% 98.5% 97.1%97.1% 0% 100% 0% 100%100% 97.1%
Articulated TrucksArticulated Trucks 91 0 0 9191 0 91 0 9191 0 0 0 00 182

% Articulated Trucks% Articulated Trucks 1.5% 0% 0% 1.5%1.5% 0% 1.5% 0% 1.4%1.4% 0% 0% 0% 0%0% 1.5%
Buses and Single-Unit TrucksBuses and Single-Unit Trucks 86 0 0 8686 0 92 6 9898 0 0 0 00 184

% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 1.5% 0% 0% 1.4%1.4% 0% 1.5% 1.5% 1.5%1.5% 0% 0% 0% 0%0% 1.5%
*L: Left, R: Right, T: Thru, U: U-Turn
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Lapeer Road (M-24) and SB-to-NB crossover / … - TMCLapeer Road (M-24) and SB-to-NB crossover / … - TMC
Tue Aug 24, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865977, Location: 42.734326, -83.244424

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Lapeer Road (M-24) SB-to-NB Crossover
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[S] Lapeer Road (M-24) SB-to-NB Crossover

Total: 12834

Total: 11932
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Lapeer Road (M-24) and SB-to-NB crossover / … - TMCLapeer Road (M-24) and SB-to-NB crossover / … - TMC
Tue Aug 24, 2021
AM Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865977, Location: 42.734326, -83.244424

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Lapeer Road (M-24) SB-to-NB Crossover Lapeer Road (M-24) SB-to-NB Crossover Eagle Ridge Rd
Direction Northbound Southbound Westbound
Time T R U AppApp L T U AppApp L R U AppApp IntInt

2021-08-24 7:15AM 151 1 0 152152 0 530 11 541541 0 2 0 22 695695
7:30AM 199 0 0 199199 1 533 8 542542 0 7 0 77 748748
7:45AM 251 0 0 251251 0 499 20 519519 0 11 0 1111 781781
8:00AM 189 4 0 193193 3 438 21 462462 0 8 0 88 663663

TotalTotal 790 5 0 795795 4 2000 60 20642064 0 28 0 2828 28872887
% Approach% Approach 99.4% 0.6% 0% -- 0.2% 96.9% 2.9% -- 0% 100% 0% -- -

% Total% Total 27.4% 0.2% 0% 27.5%27.5% 0.1% 69.3% 2.1% 71.5%71.5% 0% 1.0% 0% 1.0%1.0% -
PHFPHF 0.787 0.313 - 0.7920.792 0.333 0.938 0.714 0.9520.952 - 0.636 - 0.6360.636 0.924

LightsLights 731 5 0 736736 4 1942 60 20062006 0 28 0 2828 2770
% Lights% Lights 92.5% 100% 0% 92.6%92.6% 100% 97.1% 100% 97.2%97.2% 0% 100% 0% 100%100% 95.9%

Articulated TrucksArticulated Trucks 30 0 0 3030 0 28 0 2828 0 0 0 00 58
% Articulated Trucks% Articulated Trucks 3.8% 0% 0% 3.8%3.8% 0% 1.4% 0% 1.4%1.4% 0% 0% 0% 0%0% 2.0%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 29 0 0 2929 0 30 0 3030 0 0 0 00 59
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 3.7% 0% 0% 3.6%3.6% 0% 1.5% 0% 1.5%1.5% 0% 0% 0% 0%0% 2.0%

*L: Left, R: Right, T: Thru, U: U-Turn
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Lapeer Road (M-24) and SB-to-NB crossover / … - TMCLapeer Road (M-24) and SB-to-NB crossover / … - TMC
Tue Aug 24, 2021
AM Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865977, Location: 42.734326, -83.244424

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Lapeer Road (M-24) SB-to-NB Crossover
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[S] Lapeer Road (M-24) SB-to-NB Crossover
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Lapeer Road (M-24) and SB-to-NB crossover / … - TMCLapeer Road (M-24) and SB-to-NB crossover / … - TMC
Tue Aug 24, 2021
PM Peak (4:30 PM - 5:30 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865977, Location: 42.734326, -83.244424

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Lapeer Road (M-24) SB-to-NB Crossover Lapeer Road (M-24) SB-to-NB Crossover Eagle Ridge Rd
Direction Northbound Southbound Westbound
Time T R U AppApp L T U AppApp L R U AppApp IntInt

2021-08-24 4:30PM 530 7 0 537537 2 301 35 338338 0 2 0 22 877877
4:45PM 560 6 0 566566 2 286 38 326326 0 3 0 33 895895
5:00PM 590 5 0 595595 4 321 31 356356 0 3 0 33 954954
5:15PM 555 5 0 560560 5 288 36 329329 0 13 0 1313 902902

TotalTotal 2235 23 0 22582258 13 1196 140 13491349 0 21 0 2121 36283628
% Approach% Approach 99.0% 1.0% 0% -- 1.0% 88.7% 10.4% -- 0% 100% 0% -- -

% Total% Total 61.6% 0.6% 0% 62.2%62.2% 0.4% 33.0% 3.9% 37.2%37.2% 0% 0.6% 0% 0.6%0.6% -
PHFPHF 0.947 0.821 - 0.9490.949 0.650 0.931 0.921 0.9470.947 - 0.404 - 0.4040.404 0.951

LightsLights 2199 23 0 22222222 13 1178 140 13311331 0 21 0 2121 3574
% Lights% Lights 98.4% 100% 0% 98.4%98.4% 100% 98.5% 100% 98.7%98.7% 0% 100% 0% 100%100% 98.5%

Articulated TrucksArticulated Trucks 19 0 0 1919 0 6 0 66 0 0 0 00 25
% Articulated Trucks% Articulated Trucks 0.9% 0% 0% 0.8%0.8% 0% 0.5% 0% 0.4%0.4% 0% 0% 0% 0%0% 0.7%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 17 0 0 1717 0 12 0 1212 0 0 0 00 29
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 0.8% 0% 0% 0.8%0.8% 0% 1.0% 0% 0.9%0.9% 0% 0% 0% 0%0% 0.8%

*L: Left, R: Right, T: Thru, U: U-Turn
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Lapeer Road (M-24) and SB-to-NB crossover / … - TMCLapeer Road (M-24) and SB-to-NB crossover / … - TMC
Tue Aug 24, 2021
PM Peak (4:30 PM - 5:30 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 865977, Location: 42.734326, -83.244424

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Lapeer Road (M-24) SB-to-NB Crossover
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[S] Lapeer Road (M-24) SB-to-NB Crossover

Total: 3745
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HCM 6th TWSC 2021 Existing Conditions

1: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 10.8

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Vol, veh/h 0 149 0 0 2487 116
Future Vol, veh/h 0 149 0 0 2487 116
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 - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 86 92 92 95 95
Heavy Vehicles, % 2 2 2 2 3 3
Mvmt Flow 0 173 0 0 2618 122
 

Major/Minor Minor2 Major2

Conflicting Flow All - 1309 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 6.94 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.32 - -
Pot Cap-1 Maneuver 0 ~ 150 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - ~ 150 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB

HCM Control Delay, s 180.9 0
HCM LOS F
 

Minor Lane/Major Mvmt EBLn1 SBT SBR

Capacity (veh/h) 150 - -
HCM Lane V/C Ratio 1.155 - -
HCM Control Delay (s) 180.9 - -
HCM Lane LOS F - -
HCM 95th %tile Q(veh) 9.6 - -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM 6th TWSC 2021 Existing Conditions

2: SB Lapeer Road (M-24) & NB to SB Crossover AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 7.3

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Vol, veh/h 112 0 0 0 0 2491
Future Vol, veh/h 112 0 0 0 0 2491
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 75 92 92 92 92 93
Heavy Vehicles, % 0 2 2 2 2 3
Mvmt Flow 149 0 0 0 0 2678
 

Major/Minor Minor1 Major2

Conflicting Flow All 1339 - - -
          Stage 1 0 - - -
          Stage 2 1339 - - -
Critical Hdwy 6.8 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.8 - - -
Follow-up Hdwy 3.5 - - -
Pot Cap-1 Maneuver ~ 147 0 0 -
          Stage 1 - 0 0 -
          Stage 2 213 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver ~ 147 - - -
Mov Cap-2 Maneuver ~ 147 - - -
          Stage 1 - - - -
          Stage 2 213 - - -
 

Approach WB SB

HCM Control Delay, s 138.9 0
HCM LOS F
 

Minor Lane/Major Mvmt WBLn1 SBT

Capacity (veh/h) 147 -
HCM Lane V/C Ratio 1.016 -
HCM Control Delay (s) 138.9 -
HCM Lane LOS F -
HCM 95th %tile Q(veh) 7.6 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM 6th TWSC 2021 Existing Conditions

3: NB Lapeer Road (M-24)/NB M-24 & SB to NB Crossover/Eagle Ridge Rd AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 2.2

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

Lane Configurations
Traffic Vol, veh/h 72 5 0 0 0 34 0 988 6 0 0 0
Future Vol, veh/h 72 5 0 0 0 34 0 988 6 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 - - - - 0 - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 63 63 92 92 92 64 92 79 79 92 92 92
Heavy Vehicles, % 0 0 2 2 2 0 2 7 7 2 2 2
Mvmt Flow 114 8 0 0 0 53 0 1251 8 0 0 0
 

Major/Minor Minor2 Minor1 Major1

Conflicting Flow All 626 1259 - - - 626 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 626 1259 - - - - - - -
Critical Hdwy 7.5 6.5 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.5 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 - - - 3.3 - - -
Pot Cap-1 Maneuver 373 172 0 0 0 432 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 443 244 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 327 172 - - - 432 - - -
Mov Cap-2 Maneuver 327 172 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 389 244 - - - - - - -
 

Approach EB WB NB

HCM Control Delay, s 19.6 14.5 0
HCM LOS C B
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2WBLn1

Capacity (veh/h) - - 327 283 432
HCM Lane V/C Ratio - - 0.233 0.163 0.123
HCM Control Delay (s) - - 19.3 20.2 14.5
HCM Lane LOS - - C C B
HCM 95th %tile Q(veh) - - 0.9 0.6 0.4
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HCM 6th TWSC 2021 Existing Conditions

1: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 4.1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Vol, veh/h 0 217 0 0 1419 301
Future Vol, veh/h 0 217 0 0 1419 301
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 - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 90 92 92 93 93
Heavy Vehicles, % 2 1 2 2 2 2
Mvmt Flow 0 241 0 0 1526 324
 

Major/Minor Minor2 Major2

Conflicting Flow All - 763 - 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 0 349 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 349 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB

HCM Control Delay, s 35.5 0
HCM LOS E
 

Minor Lane/Major Mvmt EBLn1 SBT SBR

Capacity (veh/h) 349 - -
HCM Lane V/C Ratio 0.691 - -
HCM Control Delay (s) 35.5 - -
HCM Lane LOS E - -
HCM 95th %tile Q(veh) 4.9 - -
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HCM 6th TWSC 2021 Existing Conditions

2: SB Lapeer Road (M-24) & NB to SB Crossover PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Vol, veh/h 106 0 0 0 0 1614
Future Vol, veh/h 106 0 0 0 0 1614
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 76 92 92 92 92 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 139 0 0 0 0 1699
 

Major/Minor Minor1 Major2

Conflicting Flow All 850 - - -
          Stage 1 0 - - -
          Stage 2 850 - - -
Critical Hdwy 6.84 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.84 - - -
Follow-up Hdwy 3.52 - - -
Pot Cap-1 Maneuver 300 0 0 -
          Stage 1 - 0 0 -
          Stage 2 379 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 300 - - -
Mov Cap-2 Maneuver 300 - - -
          Stage 1 - - - -
          Stage 2 379 - - -
 

Approach WB SB

HCM Control Delay, s 27 0
HCM LOS D
 

Minor Lane/Major Mvmt WBLn1 SBT

Capacity (veh/h) 300 -
HCM Lane V/C Ratio 0.465 -
HCM Control Delay (s) 27 -
HCM Lane LOS D -
HCM 95th %tile Q(veh) 2.3 -
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HCM 6th TWSC 2021 Existing Conditions

3: NB Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Rd PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 38.2

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

Lane Configurations
Traffic Vol, veh/h 168 16 0 0 0 25 0 2682 28 0 0 0
Future Vol, veh/h 168 16 0 0 0 25 0 2682 28 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 - - - - 0 - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93 93 92 92 92 60 92 95 95 92 92 92
Heavy Vehicles, % 3 3 2 2 2 0 2 2 2 2 2 2
Mvmt Flow 181 17 0 0 0 42 0 2823 29 0 0 0
 

Major/Minor Minor2 Minor1 Major1

Conflicting Flow All 1412 2852 - - - 1412 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 1412 2852 - - - - - - -
Critical Hdwy 7.56 6.56 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 - - - 3.3 - - -
Pot Cap-1 Maneuver ~ 97 ~ 16 0 0 0 130 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 ~ 144 36 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~ 66 ~ 16 - - - 130 - - -
Mov Cap-2 Maneuver ~ 66 ~ 16 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 ~ 98 36 - - - - - - -
 

Approach EB WB NB

HCM Control Delay, s$ 587.3 45.2 0
HCM LOS F E
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2WBLn1

Capacity (veh/h) - - 66 39 130
HCM Lane V/C Ratio - - 1.825 1.985 0.321
HCM Control Delay (s) - -$ 526.6$ 681.7 45.2
HCM Lane LOS - - F F E
HCM 95th %tile Q(veh) - - 10.9 8.3 1.3

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM Signalized Intersection Capacity Analysis 2021 Existing Conditions Imp

1: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 0 149 0 0 2487 116

Future Volume (vph) 0 149 0 0 2487 116

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 4.5 4.5 4.5

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) 1696 3689 1650

Flt Permitted 1.00 1.00 1.00

Satd. Flow (perm) 1696 3689 1650

Peak-hour factor, PHF 0.92 0.86 0.92 0.92 0.95 0.95

Adj. Flow (vph) 0 173 0 0 2618 122

RTOR Reduction (vph) 0 5 0 0 0 27

Lane Group Flow (vph) 0 168 0 0 2618 95

Heavy Vehicles (%) 2% 2% 2% 2% 3% 3%

Turn Type Prot NA Perm

Protected Phases 4 6

Permitted Phases 6

Actuated Green, G (s) 30.5 90.5 90.5

Effective Green, g (s) 30.5 90.5 90.5

Actuated g/C Ratio 0.23 0.70 0.70

Clearance Time (s) 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 397 2568 1148

v/s Ratio Prot c0.10 c0.71

v/s Ratio Perm 0.06

v/c Ratio 0.42 1.02 0.08

Uniform Delay, d1 42.3 19.8 6.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.3 22.8 0.1

Delay (s) 45.6 42.6 6.5

Level of Service D D A

Approach Delay (s) 45.6 0.0 41.0

Approach LOS D A D

Intersection Summary

HCM 2000 Control Delay 41.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 81.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Existing Conditions Imp

3: NB Lapeer Road (M-24)/NB M-24 & SB to NB Crossover/Eagle Ridge Rd AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

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

Lane Configurations

Traffic Volume (vph) 72 5 0 0 0 34 0 988 6 0 0 0

Future Volume (vph) 72 5 0 0 0 34 0 988 6 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.86 1.00 0.85

Flt Protected 0.95 0.96 1.00 1.00 1.00

Satd. Flow (prot) 1805 1821 1730 3551 1589

Flt Permitted 0.95 0.96 1.00 1.00 1.00

Satd. Flow (perm) 1805 1821 1730 3551 1589

Peak-hour factor, PHF 0.63 0.63 0.92 0.92 0.92 0.64 0.92 0.79 0.79 0.92 0.92 0.92

Adj. Flow (vph) 114 8 0 0 0 53 0 1251 8 0 0 0

RTOR Reduction (vph) 46 42 0 0 0 41 0 0 2 0 0 0

Lane Group Flow (vph) 14 20 0 0 0 12 0 1251 6 0 0 0

Heavy Vehicles (%) 0% 0% 2% 2% 2% 0% 2% 7% 7% 2% 2% 2%

Turn Type Perm NA Prot NA Perm

Protected Phases 4 8 2

Permitted Phases 4 2

Actuated Green, G (s) 30.0 30.0 30.0 90.0 90.0

Effective Green, g (s) 30.0 30.0 30.0 90.0 90.0

Actuated g/C Ratio 0.23 0.23 0.23 0.69 0.69

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 416 420 399 2458 1100

v/s Ratio Prot 0.01 c0.35

v/s Ratio Perm 0.01 0.01 0.00

v/c Ratio 0.03 0.05 0.03 0.51 0.01

Uniform Delay, d1 38.8 38.9 38.7 9.5 6.2

Progression Factor 1.70 1.49 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.0 0.8 0.0

Delay (s) 66.1 58.1 38.8 10.3 6.2

Level of Service E E D B A

Approach Delay (s) 62.0 38.8 10.2 0.0

Approach LOS E D B A

Intersection Summary

HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 107.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Queuing and Blocking Report 2021 Existing Conditions Imp
AM Peak Hour

DRC Woodlands PUD TIS SimTraffic Report

ROWE Professional Services Company

Intersection: 1: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB

Directions Served R T T R

Maximum Queue (ft) 229 437 450 66

Average Queue (ft) 94 413 411 20

95th Queue (ft) 181 466 473 48

Link Distance (ft) 1028 415 415 415

Upstream Blk Time (%) 13 13

Queuing Penalty (veh) 116 110

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: SB Lapeer Road (M-24) & NB to SB Crossover

Movement WB SB SB

Directions Served L T T

Maximum Queue (ft) 62 356 344

Average Queue (ft) 60 208 200

95th Queue (ft) 71 471 466

Link Distance (ft) 9 317 317

Upstream Blk Time (%) 87 20 17

Queuing Penalty (veh) 98 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: NB Lapeer Road (M-24)/NB M-24 & SB to NB Crossover/Eagle Ridge Rd

Movement EB EB WB NB NB NB

Directions Served L LT R T T R

Maximum Queue (ft) 31 31 82 342 301 20

Average Queue (ft) 26 12 20 177 113 1

95th Queue (ft) 44 36 56 300 263 9

Link Distance (ft) 12 12 411 444 444 444

Upstream Blk Time (%) 13 8 2 2

Queuing Penalty (veh) 5 4 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 334
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HCM Signalized Intersection Capacity Analysis 2021 Existing Conditions Imp

1: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 0 217 0 0 1419 301

Future Volume (vph) 0 217 0 0 1419 301

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.0 5.0 5.0

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 0.92 0.90 0.92 0.92 0.93 0.93

Adj. Flow (vph) 0 241 0 0 1526 324

RTOR Reduction (vph) 0 54 0 0 0 87

Lane Group Flow (vph) 0 187 0 0 1526 237

Heavy Vehicles (%) 2% 1% 2% 2% 2% 2%

Turn Type Prot NA Perm

Protected Phases 8 6

Permitted Phases 6

Actuated Green, G (s) 25.0 95.0 95.0

Effective Green, g (s) 25.0 95.0 95.0

Actuated g/C Ratio 0.19 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 329 2722 1218

v/s Ratio Prot c0.11 c0.41

v/s Ratio Perm 0.14

v/c Ratio 0.57 0.56 0.19

Uniform Delay, d1 47.6 8.0 5.5

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.9 0.8 0.4

Delay (s) 54.6 8.8 5.8

Level of Service D A A

Approach Delay (s) 54.6 0.0 8.3

Approach LOS D A A

Intersection Summary

HCM 2000 Control Delay 13.6 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) 10.0

Intersection Capacity Utilization 58.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Existing Conditions Imp

3: NB Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Rd PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

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

Lane Configurations

Traffic Volume (vph) 168 16 0 0 0 25 0 2682 28 0 0 0

Future Volume (vph) 168 16 0 0 0 25 0 2682 28 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.86 1.00 0.85

Flt Protected 0.95 0.96 1.00 1.00 1.00

Satd. Flow (prot) 1752 1771 1730 3725 1667

Flt Permitted 0.95 0.96 1.00 1.00 1.00

Satd. Flow (perm) 1752 1771 1730 3725 1667

Peak-hour factor, PHF 0.93 0.93 0.92 0.92 0.92 0.60 0.92 0.95 0.95 0.92 0.92 0.92

Adj. Flow (vph) 181 17 0 0 0 42 0 2823 29 0 0 0

RTOR Reduction (vph) 14 14 0 0 0 14 0 0 6 0 0 0

Lane Group Flow (vph) 84 86 0 0 0 28 0 2823 23 0 0 0

Heavy Vehicles (%) 3% 3% 2% 2% 2% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Prot NA Perm

Protected Phases 4 8 2

Permitted Phases 4 2

Actuated Green, G (s) 25.0 25.0 25.0 95.0 95.0

Effective Green, g (s) 25.0 25.0 25.0 95.0 95.0

Actuated g/C Ratio 0.19 0.19 0.19 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 336 340 332 2722 1218

v/s Ratio Prot 0.02 c0.76

v/s Ratio Perm 0.05 0.05 0.01

v/c Ratio 0.25 0.25 0.09 1.04 0.02

Uniform Delay, d1 44.6 44.6 43.1 17.5 4.8

Progression Factor 1.21 1.20 1.00 1.00 1.00

Incremental Delay, d2 1.5 1.5 0.1 27.8 0.0

Delay (s) 55.3 55.2 43.2 45.3 4.8

Level of Service E E D D A

Approach Delay (s) 55.2 43.2 44.9 0.0

Approach LOS E D D A

Intersection Summary

HCM 2000 Control Delay 45.5 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 122.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queuing and Blocking Report 2021 Existing Conditions Imp
PM Peak Hour

DRC Woodlands PUD TIS SimTraffic Report

ROWE Professional Services Company

Intersection: 1: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB

Directions Served R T T R

Maximum Queue (ft) 261 230 203 86

Average Queue (ft) 156 150 109 36

95th Queue (ft) 250 219 192 68

Link Distance (ft) 1028 415 415 415

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: SB Lapeer Road (M-24) & NB to SB Crossover

Movement WB

Directions Served L

Maximum Queue (ft) 64

Average Queue (ft) 44

95th Queue (ft) 68

Link Distance (ft) 9

Upstream Blk Time (%) 34

Queuing Penalty (veh) 36

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: NB Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Rd

Movement EB EB WB NB NB NB

Directions Served L LT R T T R

Maximum Queue (ft) 65 70 79 491 493 476

Average Queue (ft) 32 32 22 463 461 373

95th Queue (ft) 48 51 62 479 492 662

Link Distance (ft) 12 12 411 444 444 444

Upstream Blk Time (%) 61 49 33 42 18

Queuing Penalty (veh) 56 46 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 138
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HCM 6th TWSC 2023 Background Conditions

1: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 11.5

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Vol, veh/h 0 150 0 0 2512 118
Future Vol, veh/h 0 150 0 0 2512 118
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 - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 86 92 92 95 95
Heavy Vehicles, % 2 2 2 2 3 3
Mvmt Flow 0 174 0 0 2644 124
 

Major/Minor Minor2 Major2

Conflicting Flow All - 1322 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 6.94 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.32 - -
Pot Cap-1 Maneuver 0 ~ 147 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - ~ 147 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB

HCM Control Delay, s 193.3 0
HCM LOS F
 

Minor Lane/Major Mvmt EBLn1 SBT SBR

Capacity (veh/h) 147 - -
HCM Lane V/C Ratio 1.187 - -
HCM Control Delay (s) 193.3 - -
HCM Lane LOS F - -
HCM 95th %tile Q(veh) 10 - -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM 6th TWSC 2023 Background Conditions

2: SB Lapeer Road (M-24) & NB to SB Crossover AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 7.9

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Vol, veh/h 113 0 0 0 0 2517
Future Vol, veh/h 113 0 0 0 0 2517
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 75 92 92 92 92 93
Heavy Vehicles, % 0 2 2 2 2 3
Mvmt Flow 151 0 0 0 0 2706
 

Major/Minor Minor1 Major2

Conflicting Flow All 1353 - - -
          Stage 1 0 - - -
          Stage 2 1353 - - -
Critical Hdwy 6.8 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.8 - - -
Follow-up Hdwy 3.5 - - -
Pot Cap-1 Maneuver ~ 144 0 0 -
          Stage 1 - 0 0 -
          Stage 2 209 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver ~ 144 - - -
Mov Cap-2 Maneuver ~ 144 - - -
          Stage 1 - - - -
          Stage 2 209 - - -
 

Approach WB SB

HCM Control Delay, s 149.4 0
HCM LOS F
 

Minor Lane/Major Mvmt WBLn1 SBT

Capacity (veh/h) 144 -
HCM Lane V/C Ratio 1.046 -
HCM Control Delay (s) 149.4 -
HCM Lane LOS F -
HCM 95th %tile Q(veh) 7.9 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM 6th TWSC 2023 Background Conditions

3: NB Lapeer Road (M-24)/NB M-24 & SB to NB Crossover/Eagle Ridge Rd AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 2.2

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

Lane Configurations
Traffic Vol, veh/h 73 5 0 0 0 34 0 998 6 0 0 0
Future Vol, veh/h 73 5 0 0 0 34 0 998 6 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 - - - - 0 - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 63 63 92 92 92 64 92 79 79 92 92 92
Heavy Vehicles, % 0 0 2 2 2 0 2 7 7 2 2 2
Mvmt Flow 116 8 0 0 0 53 0 1263 8 0 0 0
 

Major/Minor Minor2 Minor1 Major1

Conflicting Flow All 632 1271 - - - 632 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 632 1271 - - - - - - -
Critical Hdwy 7.5 6.5 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.5 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 - - - 3.3 - - -
Pot Cap-1 Maneuver 369 169 0 0 0 428 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 440 241 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 323 169 - - - 428 - - -
Mov Cap-2 Maneuver 323 169 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 385 241 - - - - - - -
 

Approach EB WB NB

HCM Control Delay, s 19.9 14.6 0
HCM LOS C B
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2WBLn1

Capacity (veh/h) - - 323 280 428
HCM Lane V/C Ratio - - 0.239 0.166 0.124
HCM Control Delay (s) - - 19.6 20.4 14.6
HCM Lane LOS - - C C B
HCM 95th %tile Q(veh) - - 0.9 0.6 0.4
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HCM 6th TWSC 2023 Background Conditions

1: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 4.3

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Vol, veh/h 0 219 0 0 1433 304
Future Vol, veh/h 0 219 0 0 1433 304
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 - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 90 92 92 93 93
Heavy Vehicles, % 2 1 2 2 2 2
Mvmt Flow 0 243 0 0 1541 327
 

Major/Minor Minor2 Major2

Conflicting Flow All - 771 - 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 0 345 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 345 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB

HCM Control Delay, s 36.9 0
HCM LOS E
 

Minor Lane/Major Mvmt EBLn1 SBT SBR

Capacity (veh/h) 345 - -
HCM Lane V/C Ratio 0.705 - -
HCM Control Delay (s) 36.9 - -
HCM Lane LOS E - -
HCM 95th %tile Q(veh) 5.1 - -
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HCM 6th TWSC 2023 Background Conditions

2: SB Lapeer Road (M-24) & NB to SB Crossover PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 2.1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Vol, veh/h 107 0 0 0 0 1630
Future Vol, veh/h 107 0 0 0 0 1630
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 76 92 92 92 92 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 141 0 0 0 0 1716
 

Major/Minor Minor1 Major2

Conflicting Flow All 858 - - -
          Stage 1 0 - - -
          Stage 2 858 - - -
Critical Hdwy 6.84 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.84 - - -
Follow-up Hdwy 3.52 - - -
Pot Cap-1 Maneuver 296 0 0 -
          Stage 1 - 0 0 -
          Stage 2 376 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 296 - - -
Mov Cap-2 Maneuver 296 - - -
          Stage 1 - - - -
          Stage 2 376 - - -
 

Approach WB SB

HCM Control Delay, s 27.7 0
HCM LOS D
 

Minor Lane/Major Mvmt WBLn1 SBT

Capacity (veh/h) 296 -
HCM Lane V/C Ratio 0.476 -
HCM Control Delay (s) 27.7 -
HCM Lane LOS D -
HCM 95th %tile Q(veh) 2.4 -
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HCM 6th TWSC 2023 Background Conditions

3: NB Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Rd PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 40.1

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

Lane Configurations
Traffic Vol, veh/h 169 16 0 0 0 25 0 2709 28 0 0 0
Future Vol, veh/h 169 16 0 0 0 25 0 2709 28 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 - - - - 0 - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93 93 92 92 92 60 92 95 95 92 92 92
Heavy Vehicles, % 3 3 2 2 2 0 2 2 2 2 2 2
Mvmt Flow 182 17 0 0 0 42 0 2852 29 0 0 0
 

Major/Minor Minor2 Minor1 Major1

Conflicting Flow All 1426 2881 - - - 1426 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 1426 2881 - - - - - - -
Critical Hdwy 7.56 6.56 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 - - - 3.3 - - -
Pot Cap-1 Maneuver ~ 95 ~ 16 0 0 0 127 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 ~ 141 35 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~ 64 ~ 16 - - - 127 - - -
Mov Cap-2 Maneuver ~ 64 ~ 16 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 ~ 95 35 - - - - - - -
 

Approach EB WB NB

HCM Control Delay, s$ 619.4 46.6 0
HCM LOS F E
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2WBLn1

Capacity (veh/h) - - 64 38 127
HCM Lane V/C Ratio - - 1.893 2.047 0.328
HCM Control Delay (s) - -$ 559.3$ 713.1 46.6
HCM Lane LOS - - F F E
HCM 95th %tile Q(veh) - - 11.2 8.4 1.3

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM Signalized Intersection Capacity Analysis 2023 Background Conditions Imp

1: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 0 150 0 0 2512 118

Future Volume (vph) 0 150 0 0 2512 118

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 4.5 4.5 4.5

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) 1696 3689 1650

Flt Permitted 1.00 1.00 1.00

Satd. Flow (perm) 1696 3689 1650

Peak-hour factor, PHF 0.92 0.86 0.92 0.92 0.95 0.95

Adj. Flow (vph) 0 174 0 0 2644 124

RTOR Reduction (vph) 0 5 0 0 0 27

Lane Group Flow (vph) 0 169 0 0 2644 97

Heavy Vehicles (%) 2% 2% 2% 2% 3% 3%

Turn Type Prot NA Perm

Protected Phases 4 6

Permitted Phases 6

Actuated Green, G (s) 30.5 90.5 90.5

Effective Green, g (s) 30.5 90.5 90.5

Actuated g/C Ratio 0.23 0.70 0.70

Clearance Time (s) 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 397 2568 1148

v/s Ratio Prot c0.10 c0.72

v/s Ratio Perm 0.06

v/c Ratio 0.43 1.03 0.08

Uniform Delay, d1 42.3 19.8 6.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.3 25.9 0.1

Delay (s) 45.6 45.6 6.5

Level of Service D D A

Approach Delay (s) 45.6 0.0 43.9

Approach LOS D A D

Intersection Summary

HCM 2000 Control Delay 44.0 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 82.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2023 Background Conditions Imp

3: NB Lapeer Road (M-24)/NB M-24 & SB to NB Crossover/Eagle Ridge Rd AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

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

Lane Configurations

Traffic Volume (vph) 73 5 0 0 0 34 0 998 6 0 0 0

Future Volume (vph) 73 5 0 0 0 34 0 998 6 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.86 1.00 0.85

Flt Protected 0.95 0.96 1.00 1.00 1.00

Satd. Flow (prot) 1805 1821 1730 3551 1589

Flt Permitted 0.95 0.96 1.00 1.00 1.00

Satd. Flow (perm) 1805 1821 1730 3551 1589

Peak-hour factor, PHF 0.63 0.63 0.92 0.92 0.92 0.64 0.92 0.79 0.79 0.92 0.92 0.92

Adj. Flow (vph) 116 8 0 0 0 53 0 1263 8 0 0 0

RTOR Reduction (vph) 47 42 0 0 0 41 0 0 2 0 0 0

Lane Group Flow (vph) 14 21 0 0 0 12 0 1263 6 0 0 0

Heavy Vehicles (%) 0% 0% 2% 2% 2% 0% 2% 7% 7% 2% 2% 2%

Turn Type Perm NA Prot NA Perm

Protected Phases 4 8 2

Permitted Phases 4 2

Actuated Green, G (s) 30.0 30.0 30.0 90.0 90.0

Effective Green, g (s) 30.0 30.0 30.0 90.0 90.0

Actuated g/C Ratio 0.23 0.23 0.23 0.69 0.69

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 416 420 399 2458 1100

v/s Ratio Prot 0.01 c0.36

v/s Ratio Perm 0.01 0.01 0.00

v/c Ratio 0.03 0.05 0.03 0.51 0.01

Uniform Delay, d1 38.8 38.9 38.7 9.6 6.2

Progression Factor 1.69 1.50 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.0 0.8 0.0

Delay (s) 65.7 58.3 38.8 10.3 6.2

Level of Service E E D B A

Approach Delay (s) 61.9 38.8 10.3 0.0

Approach LOS E D B A

Intersection Summary

HCM 2000 Control Delay 15.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 107.9% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Queuing and Blocking Report 2023 Background Conditions Imp
AM Peak Hour

DRC Woodlands PUD TIS SimTraffic Report

ROWE Professional Services Company

Intersection: 1: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB

Directions Served R T T R

Maximum Queue (ft) 195 439 444 66

Average Queue (ft) 93 413 411 24

95th Queue (ft) 166 464 470 56

Link Distance (ft) 1028 415 415 415

Upstream Blk Time (%) 14 12

Queuing Penalty (veh) 120 109

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: SB Lapeer Road (M-24) & NB to SB Crossover

Movement WB SB SB

Directions Served L T T

Maximum Queue (ft) 62 367 358

Average Queue (ft) 59 215 207

95th Queue (ft) 70 477 469

Link Distance (ft) 9 317 317

Upstream Blk Time (%) 84 21 18

Queuing Penalty (veh) 96 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: NB Lapeer Road (M-24)/NB M-24 & SB to NB Crossover/Eagle Ridge Rd

Movement EB EB WB NB NB NB

Directions Served L LT R T T R

Maximum Queue (ft) 31 31 66 390 317 108

Average Queue (ft) 26 12 21 193 125 17

95th Queue (ft) 43 35 56 348 309 152

Link Distance (ft) 12 12 411 444 444 444

Upstream Blk Time (%) 15 7 5 4 1

Queuing Penalty (veh) 6 3 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 334

313



HCM Signalized Intersection Capacity Analysis 2023 Background Conditions Imp

1: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 0 219 0 0 1433 304

Future Volume (vph) 0 219 0 0 1433 304

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.0 5.0 5.0

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 0.92 0.90 0.92 0.92 0.93 0.93

Adj. Flow (vph) 0 243 0 0 1541 327

RTOR Reduction (vph) 0 53 0 0 0 88

Lane Group Flow (vph) 0 191 0 0 1541 239

Heavy Vehicles (%) 2% 1% 2% 2% 2% 2%

Turn Type Prot NA Perm

Protected Phases 8 6

Permitted Phases 6

Actuated Green, G (s) 25.0 95.0 95.0

Effective Green, g (s) 25.0 95.0 95.0

Actuated g/C Ratio 0.19 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 329 2722 1218

v/s Ratio Prot c0.11 c0.41

v/s Ratio Perm 0.14

v/c Ratio 0.58 0.57 0.20

Uniform Delay, d1 47.7 8.0 5.5

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 7.2 0.9 0.4

Delay (s) 55.0 8.9 5.9

Level of Service D A A

Approach Delay (s) 55.0 0.0 8.4

Approach LOS D A A

Intersection Summary

HCM 2000 Control Delay 13.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2023 Background Conditions Imp

3: NB Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Rd PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

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

Lane Configurations

Traffic Volume (vph) 169 16 0 0 0 25 0 2709 28 0 0 0

Future Volume (vph) 169 16 0 0 0 25 0 2709 28 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.86 1.00 0.85

Flt Protected 0.95 0.96 1.00 1.00 1.00

Satd. Flow (prot) 1752 1771 1730 3725 1667

Flt Permitted 0.95 0.96 1.00 1.00 1.00

Satd. Flow (perm) 1752 1771 1730 3725 1667

Peak-hour factor, PHF 0.93 0.93 0.92 0.92 0.92 0.60 0.92 0.95 0.95 0.92 0.92 0.92

Adj. Flow (vph) 182 17 0 0 0 42 0 2852 29 0 0 0

RTOR Reduction (vph) 14 14 0 0 0 14 0 0 6 0 0 0

Lane Group Flow (vph) 84 87 0 0 0 28 0 2852 23 0 0 0

Heavy Vehicles (%) 3% 3% 2% 2% 2% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Prot NA Perm

Protected Phases 4 8 2

Permitted Phases 4 2

Actuated Green, G (s) 25.0 25.0 25.0 95.0 95.0

Effective Green, g (s) 25.0 25.0 25.0 95.0 95.0

Actuated g/C Ratio 0.19 0.19 0.19 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 336 340 332 2722 1218

v/s Ratio Prot 0.02 c0.77

v/s Ratio Perm 0.05 0.05 0.01

v/c Ratio 0.25 0.26 0.09 1.05 0.02

Uniform Delay, d1 44.6 44.6 43.1 17.5 4.8

Progression Factor 1.21 1.20 1.00 1.00 1.00

Incremental Delay, d2 1.5 1.5 0.1 31.4 0.0

Delay (s) 55.3 55.2 43.2 48.9 4.8

Level of Service E E D D A

Approach Delay (s) 55.3 43.2 48.5 0.0

Approach LOS E D D A

Intersection Summary

HCM 2000 Control Delay 48.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 123.5% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queuing and Blocking Report 2023 Background Conditions Imp
PM Peak Hour

DRC Woodlands PUD TIS SimTraffic Report

ROWE Professional Services Company

Intersection: 1: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB

Directions Served R T T R

Maximum Queue (ft) 298 236 198 65

Average Queue (ft) 154 151 112 33

95th Queue (ft) 243 219 183 58

Link Distance (ft) 1028 415 415 415

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: SB Lapeer Road (M-24) & NB to SB Crossover

Movement WB

Directions Served L

Maximum Queue (ft) 65

Average Queue (ft) 44

95th Queue (ft) 68

Link Distance (ft) 9

Upstream Blk Time (%) 34

Queuing Penalty (veh) 37

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: NB Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Rd

Movement EB EB WB NB NB NB

Directions Served L LT R T T R

Maximum Queue (ft) 63 58 79 490 492 476

Average Queue (ft) 32 30 22 462 462 395

95th Queue (ft) 47 48 57 477 489 652

Link Distance (ft) 12 12 411 444 444 444

Upstream Blk Time (%) 62 52 33 42 18

Queuing Penalty (veh) 57 48 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 142
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HCM 6th TWSC 2023 Future Conditions

1: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 21.7

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Vol, veh/h 0 179 0 0 2588 144
Future Vol, veh/h 0 179 0 0 2588 144
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 - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 86 92 92 95 95
Heavy Vehicles, % 2 2 2 2 3 3
Mvmt Flow 0 208 0 0 2724 152
 

Major/Minor Minor2 Major2

Conflicting Flow All - 1362 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 6.94 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.32 - -
Pot Cap-1 Maneuver 0 ~ 138 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - ~ 138 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB

HCM Control Delay, s$ 320.9 0
HCM LOS F
 

Minor Lane/Major Mvmt EBLn1 SBT SBR

Capacity (veh/h) 138 - -
HCM Lane V/C Ratio 1.508 - -
HCM Control Delay (s) $ 320.9 - -
HCM Lane LOS F - -
HCM 95th %tile Q(veh) 14.2 - -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM 6th TWSC 2023 Future Conditions

2: SB Lapeer Road (M-24) & NB to SB Crossover AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 16.6

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Vol, veh/h 139 0 0 0 0 2581
Future Vol, veh/h 139 0 0 0 0 2581
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 75 92 92 92 92 93
Heavy Vehicles, % 0 2 2 2 2 3
Mvmt Flow 185 0 0 0 0 2775
 

Major/Minor Minor1 Major2

Conflicting Flow All 1388 - - -
          Stage 1 0 - - -
          Stage 2 1388 - - -
Critical Hdwy 6.8 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.8 - - -
Follow-up Hdwy 3.5 - - -
Pot Cap-1 Maneuver ~ 136 0 0 -
          Stage 1 - 0 0 -
          Stage 2 200 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver ~ 136 - - -
Mov Cap-2 Maneuver ~ 136 - - -
          Stage 1 - - - -
          Stage 2 200 - - -
 

Approach WB SB

HCM Control Delay, s 264.4 0
HCM LOS F
 

Minor Lane/Major Mvmt WBLn1 SBT

Capacity (veh/h) 136 -
HCM Lane V/C Ratio 1.363 -
HCM Control Delay (s) 264.4 -
HCM Lane LOS F -
HCM 95th %tile Q(veh) 12 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM 6th TWSC 2023 Future Conditions

3: NB Lapeer Road (M-24)/NB M-24 & SB to NB Crossover/Eagle Ridge Rd AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

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 5 0 0 0 34 0 1024 6 0 0 0
Future Vol, veh/h 102 5 0 0 0 34 0 1024 6 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 - - - - 0 - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 63 63 92 92 92 64 92 79 79 92 92 92
Heavy Vehicles, % 0 0 2 2 2 0 2 7 7 2 2 2
Mvmt Flow 162 8 0 0 0 53 0 1296 8 0 0 0
 

Major/Minor Minor2 Minor1 Major1

Conflicting Flow All 648 1304 - - - 648 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 648 1304 - - - - - - -
Critical Hdwy 7.5 6.5 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.5 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 - - - 3.3 - - -
Pot Cap-1 Maneuver 359 162 0 0 0 418 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 430 232 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 313 162 - - - 418 - - -
Mov Cap-2 Maneuver 313 162 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 375 232 - - - - - - -
 

Approach EB WB NB

HCM Control Delay, s 22.1 14.9 0
HCM LOS C B
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2WBLn1

Capacity (veh/h) - - 313 280 418
HCM Lane V/C Ratio - - 0.345 0.221 0.127
HCM Control Delay (s) - - 22.4 21.5 14.9
HCM Lane LOS - - C C B
HCM 95th %tile Q(veh) - - 1.5 0.8 0.4
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HCM 6th TWSC 2023 Future Conditions

4: SB Lapeer Road (M-24) & Site Driveway 1 AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 2.2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Vol, veh/h 0 76 0 0 2656 64
Future Vol, veh/h 0 76 0 0 2656 64
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 - - - 25
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 83 0 0 2887 70
 

Major/Minor Minor2 Major2

Conflicting Flow All - 1444 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 6.94 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.32 - -
Pot Cap-1 Maneuver 0 121 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 121 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB

HCM Control Delay, s 82.7 0
HCM LOS F
 

Minor Lane/Major Mvmt EBLn1 SBT SBR

Capacity (veh/h) 121 - -
HCM Lane V/C Ratio 0.683 - -
HCM Control Delay (s) 82.7 - -
HCM Lane LOS F - -
HCM 95th %tile Q(veh) 3.7 - -
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HCM 6th TWSC 2023 Future Conditions

5: Waldon Road & Site Driveway 2 AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 1.1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Vol, veh/h 4 150 118 26 29 4
Future Vol, veh/h 4 150 118 26 29 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
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 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 163 128 28 32 4
 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 156 0 - 0 313 142
          Stage 1 - - - - 142 -
          Stage 2 - - - - 171 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1424 - - - 680 906
          Stage 1 - - - - 885 -
          Stage 2 - - - - 859 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1424 - - - 678 906
Mov Cap-2 Maneuver - - - - 678 -
          Stage 1 - - - - 882 -
          Stage 2 - - - - 859 -
 

Approach EB WB SB

HCM Control Delay, s 0.2 0 10.4
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1424 - - - 699
HCM Lane V/C Ratio 0.003 - - - 0.051
HCM Control Delay (s) 7.5 0 - - 10.4
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.2
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HCM 6th TWSC 2023 Future Conditions

1: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 5.9

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Vol, veh/h 0 242 0 0 1474 332
Future Vol, veh/h 0 242 0 0 1474 332
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 - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 90 92 92 93 93
Heavy Vehicles, % 2 1 2 2 2 2
Mvmt Flow 0 269 0 0 1585 357
 

Major/Minor Minor2 Major2

Conflicting Flow All - 793 - 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 0 334 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 334 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB

HCM Control Delay, s 48.3 0
HCM LOS E
 

Minor Lane/Major Mvmt EBLn1 SBT SBR

Capacity (veh/h) 334 - -
HCM Lane V/C Ratio 0.805 - -
HCM Control Delay (s) 48.3 - -
HCM Lane LOS E - -
HCM 95th %tile Q(veh) 6.8 - -
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HCM 6th TWSC 2023 Future Conditions

2: SB Lapeer Road (M-24) & NB to SB Crossover PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 4.5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Vol, veh/h 155 0 0 0 0 1658
Future Vol, veh/h 155 0 0 0 0 1658
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 76 92 92 92 92 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 204 0 0 0 0 1745
 

Major/Minor Minor1 Major2

Conflicting Flow All 873 - - -
          Stage 1 0 - - -
          Stage 2 873 - - -
Critical Hdwy 6.84 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 5.84 - - -
Follow-up Hdwy 3.52 - - -
Pot Cap-1 Maneuver 289 0 0 -
          Stage 1 - 0 0 -
          Stage 2 369 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 289 - - -
Mov Cap-2 Maneuver 289 - - -
          Stage 1 - - - -
          Stage 2 369 - - -
 

Approach WB SB

HCM Control Delay, s 42.6 0
HCM LOS E
 

Minor Lane/Major Mvmt WBLn1 SBT

Capacity (veh/h) 289 -
HCM Lane V/C Ratio 0.706 -
HCM Control Delay (s) 42.6 -
HCM Lane LOS E -
HCM 95th %tile Q(veh) 4.9 -
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HCM 6th TWSC 2023 Future Conditions

3: NB Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Rd PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 66.4

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

Lane Configurations
Traffic Vol, veh/h 214 16 0 0 0 25 0 2757 28 0 0 0
Future Vol, veh/h 214 16 0 0 0 25 0 2757 28 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 - - - - 0 - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93 93 92 92 92 60 92 95 95 92 92 92
Heavy Vehicles, % 3 3 2 2 2 0 2 2 2 2 2 2
Mvmt Flow 230 17 0 0 0 42 0 2902 29 0 0 0
 

Major/Minor Minor2 Minor1 Major1

Conflicting Flow All 1451 2931 - - - 1451 - 0 0
          Stage 1 0 0 - - - - - - -
          Stage 2 1451 2931 - - - - - - -
Critical Hdwy 7.56 6.56 - - - 6.9 - - -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 - - - 3.3 - - -
Pot Cap-1 Maneuver ~ 91 ~ 15 0 0 0 122 0 - -
          Stage 1 - - 0 0 0 - 0 - -
          Stage 2 ~ 136 33 0 0 0 - 0 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~ 60 ~ 15 - - - 122 - - -
Mov Cap-2 Maneuver ~ 60 ~ 15 - - - - - - -
          Stage 1 - - - - - - - - -
          Stage 2 ~ 90 33 - - - - - - -
 

Approach EB WB NB

HCM Control Delay, s$ 856.4 49.1 0
HCM LOS F E
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2WBLn1

Capacity (veh/h) - - 60 39 122
HCM Lane V/C Ratio - - 2.557 2.408 0.342
HCM Control Delay (s) - -$ 853.1$ 861.7 49.1
HCM Lane LOS - - F F E
HCM 95th %tile Q(veh) - - 15.4 10.3 1.4

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM 6th TWSC 2023 Future Conditions

4: SB Lapeer Road (M-24) & Site Driveway 1 PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 0.6

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations
Traffic Vol, veh/h 0 53 0 0 1753 60
Future Vol, veh/h 0 53 0 0 1753 60
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 - - - 25
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 58 0 0 1905 65
 

Major/Minor Minor2 Major2

Conflicting Flow All - 953 - 0
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - 6.94 - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.32 - -
Pot Cap-1 Maneuver 0 260 - -
          Stage 1 0 - - -
          Stage 2 0 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 260 - -
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB SB

HCM Control Delay, s 22.7 0
HCM LOS C
 

Minor Lane/Major Mvmt EBLn1 SBT SBR

Capacity (veh/h) 260 - -
HCM Lane V/C Ratio 0.222 - -
HCM Control Delay (s) 22.7 - -
HCM Lane LOS C - -
HCM 95th %tile Q(veh) 0.8 - -
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HCM 6th TWSC 2023 Future Conditions

5: Waldon Road & Site Driveway 2 PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report
ROWE Professional Services Company

Intersection

Int Delay, s/veh 0.8

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Vol, veh/h 6 217 302 30 25 6
Future Vol, veh/h 6 217 302 30 25 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
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 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 236 328 33 27 7
 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 361 0 - 0 595 345
          Stage 1 - - - - 345 -
          Stage 2 - - - - 250 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1198 - - - 467 698
          Stage 1 - - - - 717 -
          Stage 2 - - - - 792 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1198 - - - 464 698
Mov Cap-2 Maneuver - - - - 464 -
          Stage 1 - - - - 712 -
          Stage 2 - - - - 792 -
 

Approach EB WB SB

HCM Control Delay, s 0.2 0 12.8
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1198 - - - 496
HCM Lane V/C Ratio 0.005 - - - 0.068
HCM Control Delay (s) 8 0 - - 12.8
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.2
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HCM Signalized Intersection Capacity Analysis 2023 Future Conditions Imp

1: SB Lapeer Road (M-24) & Waldon Road AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 0 179 0 0 2588 144

Future Volume (vph) 0 179 0 0 2588 144

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 4.5 4.5 4.5

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) 1696 3689 1650

Flt Permitted 1.00 1.00 1.00

Satd. Flow (perm) 1696 3689 1650

Peak-hour factor, PHF 0.92 0.86 0.92 0.92 0.95 0.95

Adj. Flow (vph) 0 208 0 0 2724 152

RTOR Reduction (vph) 0 5 0 0 0 32

Lane Group Flow (vph) 0 203 0 0 2724 120

Heavy Vehicles (%) 2% 2% 2% 2% 3% 3%

Turn Type Prot NA Perm

Protected Phases 4 6

Permitted Phases 6

Actuated Green, G (s) 26.5 94.5 94.5

Effective Green, g (s) 26.5 94.5 94.5

Actuated g/C Ratio 0.20 0.73 0.73

Clearance Time (s) 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 345 2681 1199

v/s Ratio Prot c0.12 c0.74

v/s Ratio Perm 0.07

v/c Ratio 0.59 1.02 0.10

Uniform Delay, d1 46.8 17.8 5.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 7.2 21.5 0.2

Delay (s) 54.0 39.2 5.4

Level of Service D D A

Approach Delay (s) 54.0 0.0 37.5

Approach LOS D A D

Intersection Summary

HCM 2000 Control Delay 38.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2023 Future Conditions Imp

3: NB Lapeer Road (M-24)/NB M-24 & SB to NB Crossover/Eagle Ridge Rd AM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

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

Lane Configurations

Traffic Volume (vph) 102 5 0 0 0 34 0 1024 6 0 0 0

Future Volume (vph) 102 5 0 0 0 34 0 1024 6 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.86 1.00 0.85

Flt Protected 0.95 0.96 1.00 1.00 1.00

Satd. Flow (prot) 1805 1818 1730 3551 1589

Flt Permitted 0.95 0.96 1.00 1.00 1.00

Satd. Flow (perm) 1805 1818 1730 3551 1589

Peak-hour factor, PHF 0.63 0.63 0.92 0.92 0.92 0.64 0.92 0.79 0.79 0.92 0.92 0.92

Adj. Flow (vph) 162 8 0 0 0 53 0 1296 8 0 0 0

RTOR Reduction (vph) 57 57 0 0 0 39 0 0 3 0 0 0

Lane Group Flow (vph) 27 29 0 0 0 14 0 1296 5 0 0 0

Heavy Vehicles (%) 0% 0% 2% 2% 2% 0% 2% 7% 7% 2% 2% 2%

Turn Type Perm NA Prot NA Perm

Protected Phases 4 8 2

Permitted Phases 4 2

Actuated Green, G (s) 35.0 35.0 35.0 85.0 85.0

Effective Green, g (s) 35.0 35.0 35.0 85.0 85.0

Actuated g/C Ratio 0.27 0.27 0.27 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 485 489 465 2321 1038

v/s Ratio Prot 0.01 c0.36

v/s Ratio Perm 0.01 0.02 0.00

v/c Ratio 0.06 0.06 0.03 0.56 0.01

Uniform Delay, d1 35.2 35.3 35.0 12.3 7.8

Progression Factor 1.44 1.42 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.0 1.0 0.0

Delay (s) 50.9 50.0 35.0 13.2 7.8

Level of Service D D D B A

Approach Delay (s) 50.5 35.0 13.2 0.0

Approach LOS D D B A

Intersection Summary

HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 110.6% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queuing and Blocking Report 2023 Future Conditions Imp
AM Peak Hour

DRC Woodlands PUD TIS SimTraffic Report

ROWE Professional Services Company

Intersection: 1: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB

Directions Served R T T R

Maximum Queue (ft) 227 448 444 384

Average Queue (ft) 114 390 385 48

95th Queue (ft) 200 484 496 200

Link Distance (ft) 1028 415 415 415

Upstream Blk Time (%) 7 7 0

Queuing Penalty (veh) 63 68 2

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: SB Lapeer Road (M-24) & NB to SB Crossover

Movement WB SB SB

Directions Served L T T

Maximum Queue (ft) 62 303 281

Average Queue (ft) 61 98 87

95th Queue (ft) 63 341 322

Link Distance (ft) 9 317 317

Upstream Blk Time (%) 96 8 7

Queuing Penalty (veh) 133 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: NB Lapeer Road (M-24)/NB M-24 & SB to NB Crossover/Eagle Ridge Rd

Movement EB EB WB NB NB NB

Directions Served L LT R T T R

Maximum Queue (ft) 31 31 99 464 460 199

Average Queue (ft) 26 17 24 300 237 51

95th Queue (ft) 40 41 67 509 488 287

Link Distance (ft) 12 12 411 444 444 444

Upstream Blk Time (%) 40 13 22 14 5

Queuing Penalty (veh) 21 8 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report 2023 Future Conditions Imp
AM Peak Hour

DRC Woodlands PUD TIS SimTraffic Report

ROWE Professional Services Company

Intersection: 4: SB Lapeer Road (M-24) & Site Driveway 1

Movement EB SB SB SB

Directions Served R T T R

Maximum Queue (ft) 57 484 482 66

Average Queue (ft) 32 220 206 8

95th Queue (ft) 54 554 532 44

Link Distance (ft) 715 453 453

Upstream Blk Time (%) 5 3

Queuing Penalty (veh) 69 45

Storage Bay Dist (ft) 25

Storage Blk Time (%) 12 0

Queuing Penalty (veh) 7 0

Intersection: 5: Waldon Road & Site Driveway 2

Movement EB SB

Directions Served LT LR

Maximum Queue (ft) 11 52

Average Queue (ft) 0 22

95th Queue (ft) 6 48

Link Distance (ft) 645 500

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 9: SB Lapeer Road (M-24) & SB to NB Crossover

Movement SB SB SB

Directions Served L T T

Maximum Queue (ft) 259 206 205

Average Queue (ft) 57 14 14

95th Queue (ft) 229 148 151

Link Distance (ft) 505 505

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 4 4

Storage Bay Dist (ft) 250

Storage Blk Time (%) 7

Queuing Penalty (veh) 96

Zone Summary

Zone wide Queuing Penalty: 519
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HCM Signalized Intersection Capacity Analysis 2023 Future Conditions Imp

1: SB Lapeer Road (M-24) & Waldon Road PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 0 242 0 0 1474 332

Future Volume (vph) 0 242 0 0 1474 332

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.0 5.0 5.0

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 0.92 0.90 0.92 0.92 0.93 0.93

Adj. Flow (vph) 0 269 0 0 1585 357

RTOR Reduction (vph) 0 42 0 0 0 104

Lane Group Flow (vph) 0 227 0 0 1585 253

Heavy Vehicles (%) 2% 1% 2% 2% 2% 2%

Turn Type Prot NA Perm

Protected Phases 8 6

Permitted Phases 6

Actuated Green, G (s) 28.0 92.0 92.0

Effective Green, g (s) 28.0 92.0 92.0

Actuated g/C Ratio 0.22 0.71 0.71

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 368 2636 1179

v/s Ratio Prot c0.13 c0.43

v/s Ratio Perm 0.15

v/c Ratio 0.62 0.60 0.21

Uniform Delay, d1 46.1 9.7 6.5

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 7.5 1.0 0.4

Delay (s) 53.6 10.7 7.0

Level of Service D B A

Approach Delay (s) 53.6 0.0 10.0

Approach LOS D A B

Intersection Summary

HCM 2000 Control Delay 15.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2023 Future Conditions Imp

3: NB Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Rd PM Peak Hour

DRC Woodlands PUD TIS Synchro 11 Report

ROWE Professional Services Company

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

Lane Configurations

Traffic Volume (vph) 214 16 0 0 0 25 0 2757 28 0 0 0

Future Volume (vph) 214 16 0 0 0 25 0 2757 28 0 0 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.86 1.00 0.85

Flt Protected 0.95 0.96 1.00 1.00 1.00

Satd. Flow (prot) 1752 1768 1730 3725 1667

Flt Permitted 0.95 0.96 1.00 1.00 1.00

Satd. Flow (perm) 1752 1768 1730 3725 1667

Peak-hour factor, PHF 0.93 0.93 0.92 0.92 0.92 0.60 0.92 0.95 0.95 0.92 0.92 0.92

Adj. Flow (vph) 230 17 0 0 0 42 0 2902 29 0 0 0

RTOR Reduction (vph) 14 14 0 0 0 14 0 0 6 0 0 0

Lane Group Flow (vph) 110 109 0 0 0 28 0 2902 23 0 0 0

Heavy Vehicles (%) 3% 3% 2% 2% 2% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Prot NA Perm

Protected Phases 4 8 2

Permitted Phases 4 2

Actuated Green, G (s) 24.0 24.0 24.0 96.0 96.0

Effective Green, g (s) 24.0 24.0 24.0 96.0 96.0

Actuated g/C Ratio 0.18 0.18 0.18 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 323 326 319 2750 1231

v/s Ratio Prot 0.02 c0.78

v/s Ratio Perm c0.06 0.06 0.01

v/c Ratio 0.34 0.33 0.09 1.06 0.02

Uniform Delay, d1 46.1 46.1 43.9 17.0 4.5

Progression Factor 1.19 1.20 1.00 1.00 1.00

Incremental Delay, d2 2.3 2.2 0.1 34.0 0.0

Delay (s) 57.3 57.3 44.1 51.0 4.5

Level of Service E E D D A

Approach Delay (s) 57.3 44.1 50.6 0.0

Approach LOS E D D A

Intersection Summary

HCM 2000 Control Delay 51.0 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 125.3% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queuing and Blocking Report 2023 Future Conditions Imp
PM Peak Hour

DRC Woodlands PUD TIS SimTraffic Report

ROWE Professional Services Company

Intersection: 1: SB Lapeer Road (M-24) & Waldon Road

Movement EB SB SB SB

Directions Served R T T R

Maximum Queue (ft) 348 288 256 76

Average Queue (ft) 173 171 127 40

95th Queue (ft) 297 255 221 69

Link Distance (ft) 1028 415 415 415

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: SB Lapeer Road (M-24) & NB to SB Crossover

Movement WB

Directions Served L

Maximum Queue (ft) 88

Average Queue (ft) 56

95th Queue (ft) 78

Link Distance (ft) 9

Upstream Blk Time (%) 54

Queuing Penalty (veh) 84

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: NB Lapeer Road (M-24) & SB to NB Crossover/Eagle Ridge Rd

Movement EB EB WB NB NB NB

Directions Served L LT R T T R

Maximum Queue (ft) 62 62 74 492 492 477

Average Queue (ft) 33 32 22 463 461 394

95th Queue (ft) 49 49 58 480 483 653

Link Distance (ft) 12 12 411 444 444 444

Upstream Blk Time (%) 64 59 32 39 17

Queuing Penalty (veh) 74 67 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report 2023 Future Conditions Imp
PM Peak Hour

DRC Woodlands PUD TIS SimTraffic Report

ROWE Professional Services Company

Intersection: 4: SB Lapeer Road (M-24) & Site Driveway 1

Movement EB SB

Directions Served R R

Maximum Queue (ft) 69 9

Average Queue (ft) 28 0

95th Queue (ft) 57 6

Link Distance (ft) 715

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 5: Waldon Road & Site Driveway 2

Movement EB SB

Directions Served LT LR

Maximum Queue (ft) 38 54

Average Queue (ft) 2 21

95th Queue (ft) 14 48

Link Distance (ft) 645 500

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 9: SB Lapeer Road (M-24) & SB to NB Crossover

Movement SB SB SB

Directions Served L T T

Maximum Queue (ft) 272 219 58

Average Queue (ft) 140 24 2

95th Queue (ft) 244 124 30

Link Distance (ft) 505 505

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 250

Storage Blk Time (%) 1 0

Queuing Penalty (veh) 7 0

Zone Summary

Zone wide Queuing Penalty: 232
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71

MAIN STREET & SITE DRIVE LT LANE WARRANT

AM: 100
PM: 100

SEMCOG 2012:
15,496
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REQUIRED
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MAIN STREET & SITE DRIVE RT LANE WARRANT

AM: 100
PM: 100
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SIGNAL WARRANTS 

338



Spot Number: 

Major Street: Minor Street: Eagle Ridge
Intersection:

City/Twp:

Date Performed: Performed By: ROWE PSC

Condition Is Warrant Met

NO

YES

Condition A NO

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES

Condition A NO

Condition B YES

(70%) NO

Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

0

NO

Condition A NO

Condition B NO

0

#N/A

Minor Street Delays

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 

M-24 Lapeer Road

0

M-24 Lapeer Road at Eagle Ridge

Orion Twp

9/22/2021

8/24/2021Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 
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Time of the day: Hr.

Major St. (M-24 Lapeer Road )

Counts Both Approaches

Minor St. (Eagle Ridge ) Counts

One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 2

3

M-24 Lapeer Road  @  Eagle Ridge

YES

11

Data Collection Date: 8/24/2021

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%

9/22/2021 ROWE PSC

3

2

55

NO

0

11

YES

0

: 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: M-24 Lapeer Road  @  Eagle Ridge

Date by

Spot Number:
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MAJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane

1 Lane &1 Lane

Page 1
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W3B-70%

9/22/2021 ROWE PSC

3

2

55

NO

0

7

YES

0

: 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: M-24 Lapeer Road  @  Eagle Ridge

Date by

Spot Number:
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MAJOR STREET - TOTAL OF BOTH APPROACHES - VEHICLES PER HOUR (VPH)

2 or More Lanes & 2 or More Lanes

2 or More lanes & 1 Lane

1 Lane &1 Lane

Page 1
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Spot Number: 

Major Street: Minor Street: Waldon Rd
Intersection:

City/Twp:

Date Performed: Performed By: ROWE PSC

Condition Is Warrant Met

NO

YES

Condition A YES

Condition B YES

Condition A&B N/A

(70%) YES

(70%) YES

Condition A NO

Condition B YES

(70%) NO

Four Hour N/A

Peak Hour N/A

HAWK NO

RRFB NO

NO

0

YES

Condition A YES

Condition B YES

0

#N/A

Minor Street Delays

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 

M-24 Lapeer Road

0

M-24 Lapeer Road at Waldon Rd

Orion Twp

9/22/2021

8/24/2021Date Volumes Collected:

WARRANT 2: Four-Hour Vehicular Volume 
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W1

Intersection:
Date 9/22/2021 by ROWE PSC

3

1

55

NO

0

0%

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 NO

01:00 - 02:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A NO

02:00 - 03:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A NO

03:00 - 04:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A NO

04:00 - 05:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A NO

05:00 - 06:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A NO

06:00 - 07:00 1731 54 420 105 NO 630 53 YES N/A N/A N/A N/A NO

07:00 - 08:00 2006 98 420 105 NO 630 53 YES N/A N/A N/A N/A NO

08:00 - 09:00 1788 166 420 105 YES 630 53 YES N/A N/A N/A N/A NO

09:00 - 10:00 1507 148 420 105 YES 630 53 YES N/A N/A N/A N/A NO

10:00 - 11:00 1506 120 420 105 YES 630 53 YES N/A N/A N/A N/A NO

11:00 - 12:00 1387 133 420 105 YES 630 53 YES N/A N/A N/A N/A NO

12:00 - 13:00 1533 160 420 105 YES 630 53 YES N/A N/A N/A N/A NO

13:00 - 14:00 1388 149 420 105 YES 630 53 YES N/A N/A N/A N/A NO

14:00 - 15:00 1452 166 420 105 YES 630 53 YES N/A N/A N/A N/A NO

15:00 - 16:00 1331 161 420 105 YES 630 53 YES N/A N/A N/A N/A NO

16:00 - 17:00 1329 188 420 105 YES 630 53 YES N/A N/A N/A N/A NO

17:00 - 18:00 1399 156 420 105 YES 630 53 YES N/A N/A N/A N/A NO

18:00 - 19:00 1284 146 420 105 YES 630 53 YES N/A N/A N/A N/A NO

19:00 - 20:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A NO

20:00 - 21:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A NO

21:00 - 22:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A NO

22:00 - 23:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A NO
23:00 - 00:00 0 0 420 105 NO 630 53 NO N/A N/A N/A N/A NO

Number of Hours that met the warrant 1A = 11

Number of Hours that met the warrant 1B = 13

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?

M-24 Lapeer Road  @  Waldon Rd

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

: No. of Lanes on Minor St?

: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)

Page 1
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Time of the day: Hr.

Major St. (M-24 Lapeer Road )

Counts Both Approaches

Minor St. (Waldon Rd ) 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

3

Spot Number:
Number of Hours that met the Warrant: 11

M-24 Lapeer Road  @  Waldon Rd

Data Collection Date: 8/24/2021
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Time of the day: Hr.

Major St. (M-24 Lapeer Road )

Counts Both Approaches

Minor St. (Waldon Rd ) Counts

One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 1

3

M-24 Lapeer Road  @  Waldon Rd

YES

13

Data Collection Date: 8/24/2021

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%

9/22/2021 ROWE PSC

3

1

55

NO

0

12

YES

0

: 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: M-24 Lapeer Road  @  Waldon Rd

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%

9/22/2021 ROWE PSC

3

1

55

NO

0

12

YES

0

: 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: M-24 Lapeer Road  @  Waldon Rd

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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W7

Spot Number:

Intersection:
Date 9/22/2021 by ROWE PSC

3

1

YES

YES

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?

Time N-S E-W
00:01 - 01:00 0 0 336 84 NO 504 42 NO
01:00 - 02:00 0 0 336 84 NO 504 42 NO
02:00 - 03:00 0 0 336 84 NO 504 42 NO
03:00 - 04:00 0 0 336 84 NO 504 42 NO
04:00 - 05:00 0 0 336 84 NO 504 42 NO
05:00 - 06:00 0 0 336 84 NO 504 42 NO
06:00 - 07:00 1731 54 336 84 NO 504 42 YES
07:00 - 08:00 2006 98 336 84 YES 504 42 YES
08:00 - 09:00 1788 166 336 84 YES 504 42 YES
09:00 - 10:00 1507 148 336 84 YES 504 42 YES
10:00 - 11:00 1506 120 336 84 YES 504 42 YES
11:00 - 12:00 1387 133 336 84 YES 504 42 YES
12:00 - 13:00 1533 160 336 84 YES 504 42 YES
13:00 - 14:00 1388 149 336 84 YES 504 42 YES
14:00 - 15:00 1452 166 336 84 YES 504 42 YES
15:00 - 16:00 1331 161 336 84 YES 504 42 YES
16:00 - 17:00 1329 188 336 84 YES 504 42 YES
17:00 - 18:00 1399 156 336 84 YES 504 42 YES
18:00 - 19:00 1284 146 336 84 YES 504 42 YES
19:00 - 20:00 0 0 336 84 NO 504 42 NO
20:00 - 21:00 0 0 336 84 NO 504 42 NO
21:00 - 22:00 0 0 336 84 NO 504 42 NO
22:00 - 23:00 0 0 336 84 NO 504 42 NO
23:00 - 00:00 0 0 336 84 NO 504 42 NO

Is there a reduction in the warrant thresholds to 56% = YES

Number of Hours that met the warrant 7A = 12

Number of Hours that met the warrant 7B = 13

YES

YES

0

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 7: Crash Experience

B. Is the Interruption of Continuous Traffic Met Based on Crash Patterns? (Condition B)

: Has adequate trial of remedial measure with adequate enforcement been tried?

: Are there 5 or more Crashes Susceptable to Correction by Signalization in a 12 Month Period?

A. Is the Minimum Vehicular Volume Warrant Met Based on Crash Patterns? (Condition A)

M-24 Lapeer Road  @  Waldon Rd

: No. of Lanes on Major St?

: No. of Lanes on Minor St?

Page 1
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CRASH ANALYSIS 
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Crash Data November 1, 2018 - November 1, 2021

ID # Date Crash Type
Road

Conditions
Light Injury Alcohol Deer Cause

2018275236 11/6/2018 Rear End Dry Daylight O No No Failed to stop for stoped traffic

2018280638 11/7/2018 Sideswipe Wet Dark - Unlighted O Yes No Turned into opposing traffic lane

2018318408 11/20/2018 Angle Dry Daylight O No No Attempted to turn right without assured clear distance

2018298780 11/29/2018 Rear End Dry Dawn O No No Failed to stop for stoped traffic

2018305530 12/4/2018 Rear End Dry Daylight C No No Failed to stop for slowing traffic

2018306369 12/6/2018 Sideswipe Dry Dark - Unlighted O No No Attempted to change lanes without assured clear distance

2018314822 12/13/2018 Rear End Dry Dark - Unlighted O Yes No Failed to stop for stoped traffic

2018314806 12/15/2018 Rear End Dry Daylight O No No Failed to stop for stoped traffic

2018320380 12/21/2018 Rear End Wet Dark - Lighted O No No Failed to stop for stoped traffic

201910736 1/2/2019 Sideswipe Ice Daylight O No No Attempted to change lanes without assured clear distance

201914176 1/4/2019 Rear End Dry Daylight O No No Failed to stop for stoped traffic

201928747 1/19/2019 Single Motor Vehicle Snow Dark - Lighted C Yes No Crossed median

201955688 2/13/2019 Single Motor Vehicle Slush Dark - Unlighted O No No Lost control and struck traffic sign

201966445 2/23/2019 Single Motor Vehicle Dry Daylight O No No Attempted to change lanes without assured clear distance

201970125 3/4/2019 Single Motor Vehicle Dry Daylight O No No Lost control while turning

201971659 3/8/2019 Rear End Dry Daylight O No No Failed to stop for stoped traffic

201987738 3/31/2019 Rear End Dry Daylight O No No Failed to stop for stoped traffic

2019108685 4/25/2019 Rear End Dry Daylight O No No Attempted a U-turn

2019120836 5/15/2019 Sideswipe Wet Daylight O No No Attempted to change lanes without assured clear distance

2019136307 5/28/2019 Sideswipe Dry Daylight O No No Attempted to pass vehicle in crossover

2019133669 5/30/2019 Rear End Dry Dawn O No No Failed to stop for stoped traffic

2019143122 6/7/2019 Rear End Dry Daylight O No No Failed to stop for stoped traffic

2019149112 6/7/2019 Single Motor Vehicle Dry Dark - Lighted O No Yes Deer Collision

2019160333 6/30/2019 Rear End Dry Daylight O No No Failed to stop for stoped traffic

2019183379 7/30/2019 Rear End Dry Daylight O No No Failed to stop for slowing traffic

2019184203 8/1/2019 Rear End Dry Daylight O No No Failed to stop for slowing traffic

2019198330 8/20/2019 Rear End Dry Daylight O No No Failed to stop for stoped traffic

2019214231 9/5/2019 Rear End Dry Daylight O No No Failed to stop for stoped traffic

2019222478 9/13/2019 Rear End Dry Daylight O No No Failed to stop for stoped traffic

2019242682 10/8/2019 Angle Dry Dark - Unlighted O No No Attempted to turn left without assured clear distance

2019274977 10/30/2019 Sideswipe Wet Dark - Unlighted O No No Attempted to turn right into the left lane

2019278678 11/7/2019 Rear End Ice Daylight O No No Lost control while turning

2019283960 11/8/2019 Single Motor Vehicle Dry Dark - Unlighted O No Yes Deer Collision

2019290433 11/13/2019 Sideswipe Snow Dark - Unlighted O No No Fire Truck with lights/siren on struck stopped vehicle

2019310056 12/11/2019 Angle Dry Daylight B No No Attempted to turn right without assured clear distance

2019311158 12/12/2019 Rear End Dry Daylight O No No Failed to stop for stoped traffic

2019320493 12/21/2019 Single Motor Vehicle Dry Daylight C No No Vehicle suffered tire failure

2019320688 12/24/2019 Angle Dry Daylight O No No Attempted to turn right without assured clear distance

202011893 1/5/2020 Rear End Snow Daylight O No No Failed to stop for stoped traffic

202018812 1/14/2020 Rear End Dry Dark - Lighted O No No Failed to stop for stoped traffic

202033623 1/31/2020 Rear End Wet Daylight O No No Failed to stop for stoped traffic
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Crash Data November 1, 2018 - November 1, 2021

ID # Date Crash Type
Road

Conditions
Light Injury Alcohol Deer Cause

202036281 2/1/2020 Rear End Snow Daylight O No No Failed to stop for stoped traffic

202036263 2/1/2020 Single Motor Vehicle Snow Daylight O No No Lost control and struck traffic sign

202037149 2/3/2020 Rear End Dry Daylight O No No Failed to stop for stoped traffic

202053341 2/21/2020 Rear End Dry Daylight B No No Failed to stop for slowing traffic

2020107443 6/14/2020 Sideswipe Dry Daylight O No No Attempted to turn right without assured clear distance

2020120985 6/19/2020 Angle Dry Daylight C No No Attempted to turn right without assured clear distance

2020117469 6/28/2020 Single Motor Vehicle Dry Daylight C No No Lost control and struck traffic sign

2020146737 8/8/2020 Rear End Dry Daylight O No No Failed to stop for stoped traffic

2020158176 8/17/2020 Rear End Dry Daylight O No No Failed to stop for stoped traffic

2020207624 10/26/2020 Single Motor Vehicle Dry Dark - Unlighted O No Yes Deer Collision

2020224995 10/30/2020 Sideswipe Dry Daylight O No No Attempted to change lanes without assured clear distance

2020215907 11/1/2020 Single Motor Vehicle Wet Daylight O No Yes Deer Collision

2020215353 11/4/2020 Sideswipe Dry Daylight O No No Turned into opposing traffic lane

210004123 1/7/2021 Angle Wet Dark - Unlighted C No No Attempted to turn left without assured clear distance

210004476 1/8/2021 Rear End Dry Daylight O No No Failed to stop for stoped traffic

210007108 1/12/2021 Angle Wet Dark - Unlighted O No No Attempted to turn left, opposing vehicle did not have headlights on

210021432 2/2/2021 Single Motor Vehicle Dry Dark - Unlighted O No Yes Deer Collision

210029542 2/13/2021 Single Motor Vehicle Snow Dark - Unlighted O No No Lost control and struck traffic sign

210052627 3/17/2021 Rear End Dry Daylight O No No Failed to stop for stoped traffic

210057954 3/24/2021 Single Motor Vehicle Dry Dark - Unlighted O No No Driver fell asleep, struck traffic sign

210086983 5/3/2021 Rear End Wet Daylight O No No Failed to stop for stoped traffic

210092425 5/11/2021 Rear End Dry Daylight C No No Failed to stop for stoped traffic

210093907 5/13/2021 Rear End Dry Daylight O No No Failed to stop for stoped traffic

210094736 5/14/2021 Sideswipe Dry Daylight O No No Failed to stop for stopped traffic

210096209 5/16/2021 Sideswipe Dry Daylight O No No Attempted to turn left without assured clear distance

210118273 6/13/2021 Rear End Dry Daylight O No No Failed to stop for stoped traffic

210139548 7/9/2021 Single Motor Vehicle Dry Daylight O No Yes Deer Collision

210143445 7/14/2021 Rear End Dry Daylight O No No Failed to stop for stoped traffic

210157943 8/2/2021 Rear End Dry Daylight O No No Failed to stop for stoped traffic

210171677 8/19/2021 Rear End Dry Daylight O No No Failed to stop for stoped traffic

210181344 9/1/2021 Rear End Dry Daylight O No No Failed to stop for stoped traffic

210190488 9/14/2021 Rear End Dry Daylight O No No Failed to stop for stoped traffic

210192150 9/16/2021 Rear End Dry Daylight C No No Failed to stop for stoped traffic

210214346 10/14/2021 Rear End Wet Dark - Unlighted O No No Failed to stop for stoped traffic
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January 27, 2022 
 
 
Michael Wayne 
Partner 
Detroit Riverside Capital 
3300 Auburn Rd. 
Auburn Hills, MI  48326 
 
RE: Trip Generation Comparison for Woodlands PUD – Orion Township, MI 
 
Dear Mr. Wayne: 
 
Pursuant to your request, ROWE Professional Services Company has completed a trip generation 
comparison analysis for the proposed changes to the site plan for the Woodlands PUD project 
generally located in the northwest quadrant of the Lapeer Road (M-24) and Waldon Road 
intersection in Orion Twp., MI. This analysis is intended to give you and Orion Township 
information regarding the difference in vehicle trip generation when comparing the modified site 
plan with the previously studied site plan.   
 
Through information that you have provided, as well as our review of the materials received via 
email, we understand the following regarding your proposed project: 

 Previously Studied Site Plan: 
o 190 units Multifamily Housing (Mid-Rise) 
o 14,556 SF General Office 
o 4,000 SF Sit-Down Restaurant 

 Amended Site Plan: 
o 166 units Multifamily Housing (Mid-Rise) 
o 4,000 SF Sit-Down Restaurant 

 
Using the information and methodologies specified in the latest version of Trip Generation (Trip 
Generation Manual, 11th Edition, 2021), ROWE forecast the weekday AM and PM peak hour trips 
associated with the proposed development. The results of the trip generation forecasts are 
provided below in Table 1 and Table 2. 
 

Table 1: Trip Generation – Previously-Studied Site Plan 

Land Use 
Land Use 

Code 
Units 

AM Peak Hour PM Peak Hour 
Weekday 

In Out Total In Out Total 
 Multifamily Housing (Mid-Rise) 221 190 DU 20 67 87 54 35 89 860 
 General Office Building 710 14,556 SF 27 4 31 5 25 30 217 
 High-Turnover (Sit-Down) Restaurant 932 4,000 SF 47 38 85 37 24 61 429 

Total - - 94 109 203 96 84 180 1,506 
Pass-By Rates, LUC 932: 43% PM - - - 16 10 26 - 

Total New Trips 94 109 203 80 74 154 1,506 
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Mr. Michael Wayne 
January 27, 2022 
Page 2 
 

 

Table 2: Trip Generation – Amended Site Plan 

Land Use 
Land Use 

Code 
Units 

AM Peak Hour PM Peak Hour 
Weekday 

In Out Total In Out Total 
 Multifamily Housing (Mid-Rise) 221 166 DU 17 59 76 48 30 78 838 
 High-Turnover (Sit-Down) Restaurant 932 4,000 SF 47 38 85 37 24 61 696 

Total - - 64 97 161 85 54 139 1,534 
Pass-By Rates, LUC 932: 43% PM - - - 16 10 26 - 

Total New Trips 64 97 161 69 44 113 1,534 
 
Not all the traffic generated by the proposed development will be new traffic added onto the 
adjacent roadway network.  As with most commercial developments, a significant amount of the 
site-generated traffic is considered “pass-by” traffic.  Pass-by trips are trips already present on 
the adjacent roadway network, which are interrupted to visit the site.  Pass-by trips are accounted 
for by reducing the number of forecast new trips to be added to the roadway network; however, 
actual driveway volumes are not reduced.  Pass-by trips are normally expressed as a percentage 
of trips generated by the new development.  These pass-by rates are published in the Trip 
Generation Handbook.  
 
The Trip Generation Handbook indicates a 43% PM pass-by rate for LUC 932.  With the 
application of these pass-by trip factors, the site-generated trips can be classified as “pass-by” 
and “new” trips.  The amended site plan is expected to generate 161 total trips during the AM 
peak hour and 139 total trips during the PM peak hour.  However, only 113 of the PM peak hour 
trips will be new traffic not currently using the adjacent street network, whose primary purpose is 
to visit the new development. 
 
Compared to the trip generation potential of the previously studied plan, the amended plan is 
anticipated to generate the following: 
 42 fewer total trips during the AM peak hour (30 fewer inbound trips and 12 fewer outbound 

trips); 
 41 fewer total trips/new trips during the PM peak hour (11 fewer inbound trips and 30 fewer 

outbound trips); 
 28 additional daily vehicle trips (when accounting for the Orion Twp. Zoning Ordinance 

requirement to project vehicle trips using one standard deviation above the average rate).   
 
Given the reduction in vehicle trip generation associated with the updated site plan, it is likely that 
the delays and LOS values reported in the ROWE study dated January 20, 2022 will be reduced.  
The Conclusions and Recommendations associated with the study remain valid. 
 
We hope that this letter meets your current needs.  Please feel free to contact us if you have any 
questions. 
 
Sincerely, 
ROWE Professional Services Company 
 
 
 
Michael J. Labadie, PE Brandon M. Hayes, PE, P.Eng., PTOE 
Senior Project Manager Project Manager 
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CHARTER TOWNSHIP OF ORION PLANNING COMMISSION MINUTES 
PC-2021-78, THE WOODLANDS PUD CONCEPT 

JOINT PUBLIC HEARING WITH THE BOARD OF TRUSTEES 
WEDNESDAY, FEBRUARY 2, 2022 

 

The Charter Township of Orion Planning Commission held a joint public hearing with the Board of 
Trustees on Wednesday, February 2, 2022, at 7:06 p.m. at the Orion Township Municipality Complex 
Board Room, 2323 Joslyn Road, Lake Orion, Michigan 48360.   
 
PLANNING COMMISSION MEMBERS PRESENT: 
Scott Reynolds, Chairman Don Walker, PC Rep to ZBA 
Don Gross, Vice Chairman    Joe St. Henry, Secretary 
Kim Urbanowski, BOT Rep to PC Jessica Gingell, Commissioner 
Derek Brackon, Commissioner 
 
PLANNING COMMISSION MEMBERS ABSENT: 
None 
 
BOARD OF TRUSTEE MEMBERS PRESENT: 
Chris Barnett, Township Supervisor Mike Flood, Trustee 
Donni Steele, Treasurer Julia Dalrymple, Trustee 
Kim Urbanowski, Trustee    Penny Shults, Township Clerk   
 
BOARD OF TRUSTEE MEMBERS ABSENT: 
Brian Birney, Trustee 
 
CONSULTANTS PRESENT: 
Rodney Arroyo, (Township Planner) of Giffels Webster (virtual) 
Mark Landis (Township Engineer) of Orchard, Hiltz, and McCliment, Inc. 
Tammy Girling, Township Planning & Zoning Director 
 
OTHERS PRESENT: 
Steve Eynon   Marie Eynon 
Marcie Ramsey  Robert Ramsey 
Tracy Deuman  Kim Hunter 
Gordon Nickel   Alicia Lawson 
Matt Lawson 
 
 
The Board of Trustees opened their Special Meeting at 7:06 p.m. 
 
Chairman Reynolds invited the applicant to make a presentation.   
 
Mr. Michael Wayne a partner with Detroit Riverside Capital presented.   
 
Mr. Wayne stated that the last time they were in front of them they were there seeking additional feedback.  
They had a previous public hearing he received some feedback from the public but didn’t get a chance to 
hear back from the Planning Commissioners’.  They have taken the culmination of the feedback both from 
that meeting and from the initial public hearing and put together what they feel is a significant improvement 
in some of the concern areas.   
 
Mr. Wayne said that some of the concerns that they got throughout this process are related to density, 
overburdening of public infrastructure, significantly increasing traffic volume, the length of setbacks, the 
quality of residents that they will be bringing to Orion Township, and the impact on nature and wildlife.  
They have some subsequent slides that address these items.   
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PC-2021-78, THE WOODLANDS PUD CONCEPT 
JOINT PUBLIC HEARING, WEDNESDAY, FEBRUARY 2, 2022 
 

 2 

Mr. Wayne said the last time they were here they were encouraged to be a good neighbor.  They didn’t 
take that request lightly, and in keeping with the public feedback, they have made some amendments to 
their proposed plan.  Some of these include the addition of over 15,000-sq. ft. of buffer space.  This was 
something that the public felt they were lacking and so they have added about 15,000-sq. ft. of buffer.  
They have also reduced the unit count by about 22%, so they have taken out 33 units to bring their total 
unit count from 190 down to 166.  In doing so that also allowed them to reduce the building size by about 
40,000-sq. ft.  In addition to removing some of the units, they have also condensed the building slightly 
which has added to some of that setback buffering increase and reduce the total size of the structure 
which he felt was important.  In doing that they have distanced the building an additional 100-ft. from the 
property line, by removing that portion of the building. The distance between the property line and what is 
left of that building has increased by over 100-ft. so further extending it away from the adjacent residential 
areas.    
 
Mr. Wayne showed a rendering in their presentation.  He felt that the architectural quality was tremendous.  
He thought it was keeping with its natural habitat as far as the color and material choices but it also 
provides an updated and modernized look to some of the existing multi-family properties in the community. 
 
Mr. Wayne showed an overhead view of the proposed development.  In the green areas were all the areas 
where the additional buffer was added.  He added that they were able to do that because they were able 
to move a fair portion or about 75 parking spaces from the west side of the parcel to the adjoining east 
parcel.  That addition of that 7-acres on the east parcel also allowed them to still incorporate the restaurant 
into their plan.  This restaurant was an Orion Township resident and community member and they are in 
preliminary discussion for them to occupy the restaurant space and they were very excited about that 
possibility.  In addition to increasing buffer size, they were also able to maintain the restaurant being a 
component of this 7-acre parcel and thought it was great for the community to bring a new restaurant to 
town. 
 
Mr. Wayne stated that the orange box in the overhead view of the proposed development is where a good 
portion of those units was removed.  That building used to look more like a “T” and now it is shaped like an 
“L”.  The portion of the “T” that was removed is what increases that distance away from that property line 
tremendously. 
 
Mr. Wayne said when they look at this on a horizontal scale or a site section, they can see some of the 
distances between some of these items.  He showed them some of the distances between some of the 
items.  The buildings in the center were both of The Woodland’s buildings and then the buildings they see 
in the site sections on the perimeters are the adjacent single-family homes.  In both cases they are more 
than half of a football field away from these houses, so over 150-ft. from the perimeter of the neighboring 
house to the building of The Woodlands, 84-ft. is on their property.  They are basically setting the building 
84-ft. back from that property line which exceeds some of the standard setbacks for traditional multi-family 
zoning.  They were really pleased with their ability to add this much in the way of buffers and distance, and 
the goal was to further reduce any sightline disturbances from adjacent properties.   
 
Mr. Wayne showed them a photo of the perspective of someone standing at The Woodlands site facing 
the north toward Summerfield Condo Community during the winter.  He said this is about the distance of 
that 35-ft. landscape buffer.  There is already a good amount of buffer that exists in this space and the 
largest trees are on the backside of the property line but this is in the winter so the viability is higher, in the 
summertime, when the trees have leaves on them, this visibility would be dramatically reduced 
automatically.  In addition, they are going to add 3-ft. berms around this portion of the residential border 
and they are going to put at least 8-10-ft. high pine trees on top of that berm.  When they add that together 
they are talking about 11-12-ft. worth of coverage so from ground level it renders the view of the parcel 
behind it practically unseeable.  This would be the case in all areas where The Woodlands borders the 
residential use.  They will be able to effectively create that in front of or in between the views of each 
parcel towards one another.  They thought that was really important to help preserve some of those views 
for the neighboring properties. 
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Mr. Wayne said a concern that was shared the last time they were there was that the building was so large 
it was going to block the sun or the view of neighboring properties so they conducted a shadow study.  In 
the summer months, the resulting effects of shadows are almost not even noticeable.  In the winter 
months when they look at the sunrise perspective, they can see that that shadow casts west and away 
from the single-family more towards the wooded area of The Woodlands.  On the sunset side, that shadow 
casts more eastward but ends long before it is over top of those condos.  This was a computer program 
that put this together. There is a large tree line those trees are 40-50-ft. tall those will remain.  The idea 
that those shadows will even cast behind those 40-ft. trees is unlikely as the trees would block those 
anyways but should they, they still won’t disturb the neighboring view as far sunlight is concerned. 
 
Mr. Wayne stated that when they considered The Woodlands and its proximity in relation to density, it was 
important to think about what else exists around it.  As they have made this cut to 166 units and added the 
additional 7-acres they have been able to take their density from 9.2/units per acre down to 5.9, which is 
below the required density amount for the RM-1 zoning.  If they look adjacent to their parcel they see RM-
1 everywhere, to the north, east, and now to the south.  They felt that The Woodlands is now positioned 
nicely with its new density amount to really be in keeping with the properties that surround it.  He noted 
that Indian Lake Village Apartments covers a tremendous amount of space.  The building footprint sprawls 
across the entirety of that development.  The Woodlands is unique to that extent.  He showed them The 
Woodland footprint comparing it to 394 units in Indian Lake Village Apartments.  He stated image how 
much extra nature they will be able to preserve by implementing a building with a much smaller footprint 
which allows them to maintain a lot of the surrounding nature areas. 
 
Mr. Wayne said it was important to look at specifically the northern half of the west parcel.  When they look 
at the northern half of this parcel under the current zoning density plan, there would be four residential lots 
purposed with a roadway accessing through them.  The Woodlands in this area would be completely 
preserved as the nature preservation area.  When they considered developing this portion as it is currently 
zoned the majority of the property is going to be clearcut in order to clear those sites and prepare them for 
development so all of those trees in that area are going to be removed.  If they compare that to The 
Woodlands zero trees in that back portion with exception of whatever is removed to put the path in, will be 
removed.  From the perspective of the Summerfield Condo community, they felt that this is a tremendously 
better design than what is currently zoned or what is permitted as it is currently zoned because, in that 
respect, they would have 4 houses in their backyard instead they are going to have 12-acres nature 
preserve that they will have access to and be able to enjoy. 
 
Mr. Wayne stated that they were intrigued to explore the stormwater management situation of this site 
because following the previous meetings they understood what a big concern this was.  They were 
encouraged to conduct an analysis to show what the resulting effect would be of the property developed 
versus its existing condition from the stormwater management perspective.  They engaged Stonefield 
Engineering, and Kevin from Stonefield was with them tonight to share with them the study they conducted 
and the results that they found. 
 
Mr. Kevin Heffernan with Stonefield Engineering the civil engineer on the project. 
 
Mr. Heffernan said that one of the challenges that were brought up in the previous meetings was the 
overburdening of the existing infrastructure.  They dove deep into that issue and came up with some goals 
that would benefit their property, as well as, all of the adjacent properties. 
 
Mr. Heffernan stated 1) providing a solution to the existing challenges of the volume and the periodical 
flooding of the adjacent properties; 2) provide a cleaner runoff to the adjacent ponds to the north with that 
nature preserve, and to the south with on the northwest corner of Lapeer and Waldon. 
 
Mr. Heffernan said existing on-site is the vacant land, there are no restrictions, all site models flow freely 
mainly from north to south as there is a variable grade change 10-ft. or so from the condos to the north to 
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the two residential parcels to the south along Waldon, and that results in some periodical flooding.  With 
the proposed site they would propose about a 100,000 cubic-foot detention basin, an above-ground basin 
that would keep all of the runoff on-site with that basin, and would provide a forebay which would provide a 
TSS removal aka cleaning of any solids in the water from going into the ponds and overall, the outgoing 
drain. 
 
Mr. Heffernan said with the proposed detention basin, they retain a lot of water on-site by way of that 
forebay and detention basin they would have a net reduction of 80% of the discharge rate. That would 
basically be by providing the detention where it is free-flowing right now, putting a wall with a smaller hole 
in it to detain that volume and would be released over a longer period of time, therefore, taking some of 
the burdens off of the existing infrastructure.  They do have the room, they have to be finalized, obviously, 
as they are under preliminary stages but they would assume that it would be just in the southeast corner of 
the site.  They would put it downstream of any of the adjacent residential properties just as an extra 
precaution to any of their neighbors.  
 
Mr. Heffernan said with this proposed detention basin they get the benefits of providing solutions to the 
overburdening of the infrastructure, and because it is above ground, they will be able to place a little bit of 
buffer around it and maintain that natural landscape of the existing pond in that corner of Waldon and 
Lapeer.   
 
Mr.  Wayne said that the public had a concern that there was potential for their project to worsen current 
flooding issues they found out that the water is going to discharge 80% slower so that is a tremendous 
benefit in their mind and it will overall improve the stormwater management for the surrounding areas. 
 
Mr. Wayne stated that as far as water and sewer capacity are concerned, both through OHM’s review and 
then also letters from Orion Township’s DPW that there is sufficient water and sewer capacity to service 
the development.  From that perspective, The Woodlands doesn’t overburden the public infrastructure 
either. 
 
Mr. Wayne said regarding traffic, they all know that this is a busy intersection, so much so that they have 
found through their traffic study that the existing conditions of the level of service in these particular areas.  
The key intersection of Waldon & Lapeer seems to be the largest concern.  The existing conditions before 
The Woodlands is built show that the level of service in this area is at an E or an F, the range goes from A-
F.  Currently, this is already a very dense traffic area, the solution is a light. The light would drastically 
reduce the wait times at not only this intersection but the other two adjacent as well, by a factor of about 
10 times.  Whether The Woodlands gets built or not a light is needed at this corner.  The question 
becomes how do they get a light at this corner?  He spoke to MDOT and they said what triggers the 
process for them would be the submission of the permit request with the traffic study that indicates that 
there is an existing problem at this intersection, their study does that.  They said that they would look for 
that study to recommend that there be signalization considered at this particular intersection based on 
certain signal warrants.  The latest update of their traffic study has these signal warrants met and shows 
that this light is needed.  The Woodlands or showing that there is an existing problem may be the very 
impatiens to then get MDOT to respond by mitigating the problem that already exists. 
 
Mr. Wayne said when they look at the total volume on Lapeer according to MDOT there are about 30,000 
total cars that pass through the Waldon and Lapeer intersection daily.  When they look at The Woodlands 
projected a.m. peak hour volume, an example of one hour during the a.m. peak, their traffic study 
indicates that about 97 cars would result from The Woodlands development.  If they think about 97 cars in 
60 minutes from 166 units sound like a lot, that is more than half of their residents leaving within an hour.  
The reason for that is because this doesn’t just look at apartment residents, obviously, this looks at the 
restaurant as well, but it also looks at the other growth throughout the surrounding areas of Orion 
Township and it is sort of projecting that in.  This amount of volume is not just representative of what is 
created from the apartments but is representing the overall volumes in the future.  He thought this was a 
good thing because they were showing data that is aggressively estimating the volumes of traffic to the 
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high side.  They thought that was a good thing because there was no way that those volumes could be 
that low in their opinion.  Some of the ways that happen are because the traffic study assumes the 
volumes two years into the future so it is already looking at volumes two years from now.  There has also 
been a 20% increase to the traffic volumes that they collected during their study to account for pre-COVID 
conditions, or said differently, they have collected data during COVID so they added 20% to the trips that 
they collected.  The real amount of trips they collected they added 20% subjectively to say that this would 
be the post-COVID environment.  Reality says that 50% of people are working from home and 90% of 
these people never want to go back to the office.  Will they ever get to the pre-COVID traffic volumes? 
They don’t know but he thought no.  There was another reason that these numbers are aggressively 
estimated because Orion Township has an ordinance that requires that they use one extra standard 
deviation to predict the future traffic so this is also accounted for in the study.  What is interesting is the 
standard deviation like in the case of the restaurant going one standard deviation higher actually doubled 
the amount of projected volume of traffic.  By increasing one standard deviation the volume that was 
applied to the study increased by 100%.  He was giving these examples was because what they are 
showing in the traffic study is the absolute worst-case scenario that they can see.  What it finds is that 
there is an existing issue it needs to be solved with a light, whether The Woodlands is built or not the post 
improvement condition is 10 times better than it currently is today whether The Woodlands is built or not. 
 
Mr. Wayne said that they did have a traffic consultant, he wasn’t able to join them tonight because he lives 
in Canada but if there are questions, later on, they can get him on the phone to answer any of those 
questions. 
 
Mr. Wayne said there was a question on the quality of residents are they going to be bringing with The 
Woodlands?  He showed, them the potential residents, what they would expect at The Woodlands.  1)  
Heather she is single an engineer at American Battery Solutions, and makes about $80,000 a year; 2) 
Rachel & Josh are a married couple in their 30’s, Rachel is a nurse at Beaumont and Josh is a Senior 
Underwriter at United Wholesale Mortgage, their combined income is $140,000; 3) Michael & Hanna are 
empty-nesters in their 50’s, one is an Account Executive at Stellantis and the other is a paralegal at a law 
firm, they have combined income of $200,000.  The reason they envision this kind of tenant profile is 
because of the quality of units that they are going to be building.  When they look at their one-, two-, and 
three-bedroom units they are estimating rents in the $1,500, $1,900-, and $2,100-dollar range.  They use 
a standard 3x’s monthly rent gross income credit check to assess if a tenant is able to support that rent, 
and in doing so this requires above $60,000 for any of their units.  When they look at that by comparison 
to the rest of Orion Township, they see that this is fitting right within the sweet spot of the existing income 
demographic of Orion Township.  This data came directly from SEMCOG which was directly on Orion 
Townships website, and the black line there right at $60,000 is showing that all of The Woodlands 
residents would be basically contributing to the same demographic from a social-economic perspective as 
would already exist here today. 
 
Mr. Wayne said that that addresses all of the points that they mentioned initially.  They are very excited 
about what they have been able to do with these design updates and were eager to hear from the public 
about other ways that they could improve the project. 
 
Chairman Reynolds went over the code of conduct for the public hearings.  He stated that everyone will be 
provided 3-minutes to speak.  Their questions and comments will not be directly responded to but will be 
noted and then when the petitioner comes back up. He added that if they would like to make a public 
comment or question during the public hearing portion of their agenda this is the time.  Step up to the 
podium state your name and address for the record. 
 
Mr. Gordon Nickel 193 Four Seasons Dr. in the Summerfield Condos, and is a member of the Board of 
Directors in the Summerfield Association.  He asked what was the community benefit was for making the 
change from what the current zoning is?  How does that overall, generally benefit?  He thought that the 
disadvantage was the members of the association there bought into the neighborhood with single-family 
zoning around them that was the assumption when they moved into the neighborhood.  When they had 
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concerns about the increased traffic.  He was a school bus driver at a different district, and he thought of 
all of the school buses that come out of the Giddings station they are pulling out onto Lapeer.  When lane 
traffic comes in from another exit entrance that is 100-yards up from where Waldon is that makes more 
difficult navigation for that driver.  The impact of the single-family versus the multi-family he noticed that 
the residents there were four units on the west side with a large amount of green space, it disadvantages 
the west residents a little bit in Summerfield but it is a significant difference in the density of the high 
buildings on the southern residents.  That group of the Summerfield residents has to bear the brunt of this 
addition.  He asked if there was a way that the Commission would know that the studies that are 
presented to them are without prejudice and can be verified by other sources that would not have a 
prejudice for this project?  He would oppose changing the zoning to multi-family versus the single-family 
that it is currently is. 
 
Ms.  Tracey Deuman 270 Waldon Rd., lives directly in front of where the proposed property.  She urged 
them to reject the rezoning.  For her specifically, she was very concerned about her pond.  It is considered 
an attractive nuisance so when they put a lot of people or high density around the area, she is going to 
have to rethink how she protects her property.  She did have a fence but it is dilapidated.  She needs to 
identify the potential hazards of the pond, of course, flooding is an issue.  She would like to understand the 
water survey that they did.  Definitely, the water is a problem in her pond, she addressed that the last time.  
The traffic study is an area concern as well because it looks like they did a traffic study one day in the 
summer on August 24th for two hours in the morning and two hours in the evening.  Maybe she 
misunderstood but it just seems like that was an awkward time, it was in the summer.  The trees on the 
property line she did understand that they made adjustments for the buffer but the tree line is still a 
concern with her with privacy.  She didn’t understand how an 8-10-ft. pine trees will disguise a three-story 
behind her property.  She asked if the three-story was that variance approved?   
 
Ms. Kim Hunter also lives directly in front of the property at 310 Waldon.  She said she had a lot of 
concerns about the traffic study it was done according to the document online on August 24th between 7-9 
in the morning and 4-6 in the evening.  That summer months did not include the high school traffic that is 
normally when their traffic issues are.  She can watch the cars line up every morning, doing it in August 
doesn’t seem sufficient to show the amount of traffic influx on that road.  They have an E & F rating they 
all know that that study intersection is bad but didn’t think it gave them an accurate result by doing it on 
that day.  The water is another huge issue she didn’t understand what the basin and all of that would 
entail.  As of today, she took some pictures, the creek that runs through her property to 350 and then 
behind her house is completely flooded up into their backyard just with the minor melting they had 
yesterday.  Add in this snow and melting as they go into spring, she didn’t know what they were doing is 
going to help that, she didn’t think that was just going to go away.  Traffic is an issue she does have kids 
that ride the bus they have had several instances with the bus where it has been unsafe, they almost have 
been hit by cars and then they are adding an entrance right on the side of her property.  The increase in 
traffic scares her.  She knew it had been addressed at a meeting prior, to making the Waldon a secondary 
entrance and trying to get the primary entrance off of M24, she didn’t see anything in the presentation 
today that that was addressed, she would like to know that.  She understood that they were decreasing 
the density but at the last meeting, they said they were going to consult with a lawyer to see if even the 
three stories were within the Board’s means to approve.  She knew they addressed the lighting and the 
sounds.  The last thing would be the Master Plan if they could rezone it, it was zoned semi-rural which was 
more suitable for a single-family as opposed to a multi-unit plan that is being proposed. 
 
Mr. Mike Weaver 2814 Waldon Park Dr., in the Waldon Park subdivision.  He heard they did a traffic study 
and he can tell them that anybody who has tried to train a new driver pulling from Waldon onto Lapeer Rd. 
knows that this is not a good place to add people.  He thought that 160 units, and would it be 
unreasonable to think that 1.5 cars/unit that is 240 new cars.  His wife has been rear-ended twice at that 
intersection because Lapeer Rd. is a madhouse, it is packed.  When he leaves his house at 5 in the 
morning he no longer goes to Lapeer Rd., he goes around Giddings and cuts through the back and up 
past the old Palace property because Lapeer Rd. is a mess.  It is always crowded COVID no COVID it 
doesn’t matter.  He thought that the traffic study was a fiction to be candid.  Every time there has been a 
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new project anywhere near their subdivision, he gets more water.  He can walk down his street, he walks 
every night, there has been no rain for days and he hears the water raging through the drains that run 
underneath their road.  As new projects come in, there is more water, it just is, he didn’t care if they build a 
10-million-gallon detention pond he has a detention pond in his backyard.  When he moved in it wasn’t full 
it is now always full, he has lost big old mature trees at the back of his property that has been there long 
before he came because of the water that increased.  He doesn’t see how this project will decrease the 
water by 80% he didn’t know a computer program would do that.  He would like them to come to his 
backyard and see what the water looks like in his backyard or listen to the water raging through the drains.  
The last thing is the three stories, this is not the single-family neighborhood that he moved into 23-years 
ago.  He thought that there is no way they should allow a 3-story apartment complex with a commercial 
endeavor included it is not consistent with what they come to know and love about Orion Township.  He 
asked them to decline. 
 
Mr. Steve Eynon 369 W. Greenshield was there to recommend that the Board reject The Woodlands 166-
unit PUD for 13 specific reasons.  The developer has not enumerated what hardships they are leaving in 
order for them to balance out the impact a PUD will have on the quiet enjoyment of their neighboring 
properties.  This includes flooding through protected wetlands onto neighboring properties with a division 
of the state EGLE objective number two in conflict of interest to increase wetland areas.  Approval of any 
wetland management plan is not 100% confined within the PUD must be proven in a public hearing.  
Increase wetland expansion into neighboring property services EGLEs objective of increasing wetlands 
and developer at the expense of neighboring properties.  This would result in a state agency wetland 
mismanagement flooding of neighboring properties on behalf of a for-profit corporation which may 
constitute a 5th amendment taking, not a good situation.  Further, noise and light pollution, greatly reduced 
privacy, increased traffic, neighboring property devaluation, not incumbent upon the neighboring residents 
or Township taxpayers to bear the impact of a turnaround by developer purchasing the property after the 
first developer reconsidered due to wetland constraints.  This PUD does not produce a responsible and 
harmonious growth plan failing on many counts.  The Harvard study cited by the developer that the 
neighboring property values will increase due to the PUD is not true.  The study basis is not aligned with 
the Lake Orion market, it is making a presumption that is false.  Why has the developer failed to produce 
this study to back up the claim?  Why hasn’t the developer approached local retail estate professionals 
regarding property value impacts?  The proposed nature preserves no community value.  It detracts from 
the current natural habitat already protected by wetland acts.  The wetland is unusable for any 
development by law 25-ft. from the edge of the charted wetland.  Additional encroachment of a walking 
path will inhibit if not eliminate wetland waterfall infinite hatching, feeding, and migratory sites witnessed by 
them at least 100 times over the last 10 years of their residency there.  Walking the property in November 
when wildlife is either hibernating or migrating does not accurately reflect the abundant and diverse wildlife 
in and around this wetland area.  Single-family homes or smaller development is feasible on the property 
just not as profitable.  It is not a community responsibility to be forced into gutting Master Plans and 
granting variances to increase profit for developers.  Asserting the PUD will not put an unreasonable 
burden on the subject surrounding land and property land is false.  The buffering plan to protect the 
integrity of surrounding properties is discussed but not defined and or shown planned with realistic 
applicable views and sections.  A proposed PUD provides 35-45-ft. of elevated line to all neighboring 
properties not one, all.  The PUD is not consistent with the intent or spirit of the Master Plan.  Does not 
adequately benefit the community at large.  Residents move to Orion Township to live with nature in 
harmony with their neighbors.  They did not move here to be viewed by a 42-ft. tall building or view a PUD 
irrespective of the unique architecture.  PUD can be achieved on vacant commercial properties buildings 
similar to the elementary school conversion in the Village.  He asked if DRC applied for indirect taxpayer 
funding pilot projects?  They don’t know?  What are the funding sources for PUD, any government grant 
with occupancy requirement?  The developer claimed 100% PUD funding through completion is secured.  
This is a meaningless promise to void a proof.  Is the developer willing to post a bond including 
contingency for a 120% projected budget to complete the project and manage the PUD with at least 50% 
ownership for a period of 7 years to ensure initial and continued success? 
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Mr. John Slocombe 3066 Waldon Meadows Dr. is concerned and doesn’t think there should be an ok until 
they rectify the traffic on M24.  Maybe the city is responsible for that but he didn’t know but something 
needs to be done.  After several years of his life, he was in the Audubon Society and he missed the bay 
area with all its birdlife.  What a wonderful surprise to see all the birds that fly around and around that area 
that they live in at Waldon Rd.  They fly just above the trees flock after flock it goes on for about a month.  
He was so impressed with the birdlife before it migrates it is a huge migratory path for birds.  He just 
thought it shouldn’t be three levels because they fly just above the tree line.  A three-level might be even 
higher it depends on the construction plans but when they fly over his house there was about 12-ft. above 
their house, and they have a two-story house, so they don’t fly that high. He thought that they should 
consider the wonderful resources of birdlife that they have, and how it will fit in.  He added that four of the 
residents along Waldon Meadow Dr. have got high levels of radon in their basements so they are going to 
mitigate it and they are going to pump out the radon outside.  He thought that any project should mitigate 
with its residents, radon that should be considered as well because apparently this area north of M59 is 
acceptive to radon above the ground. 
 
Ms. Marcy Ramsey 335 Waldon Rd. said she is against this project happening.  They live on the south 
side of Waldon and they have never had flooding there before. This is going to be on the north side and 
their yards are flooding like crazy out front and outback with what is happening now.  Add 160 new 
apartments and that is going to add to it.  They want to say what they have researched but they have that 
whole other new community coming in where the put-put golf was, which is going to only add more to that.  
She would really like to talk about the traffic again, the flooding, the wildlife, nobody cares who is going to 
live in there and what their income is or what they do for a living.  They all moved out into this area so they 
could be in single residential areas, where they are a small community of people that watch out for each 
other, there is really no need for this. 
 
Mr. Matt Lawson 3077 Waldon Meadows Dr. said the biggest thing for him and the feeling of what Orion 
Township is a tight community with single-family homes the perception of this area being nice.  It is so out 
of place and not the right fit to just slap something like this in the middle of all of that.  It was zoned as 
such for single-family homes for a reason and this proposed change seems to go against the Master Plan, 
the model of Lake Orion, living every day as a vacation, it really is a direct contradiction of that.  He 
appreciates progress, a lot of people do and what the gentlemen are trying to do, he understood it but it is 
just not the right fit.  There are plenty of vacant lots that are further south where something like this could 
be a fit but not for this area.  Everyone wants to talk about traffic this will just add to the problem.  Where is 
the guarantee that they will get a light?  Stuff like that can take a long time.  If this does go through and it 
is built what does the upkeep look like?  That question was asked last time they were they were here and 
Mr. Wayne hesitated for a while and said “we plan on managing this property for a period of time” and that 
was the end of his answer and not an answer that instills a lot of confidence in the long-term look of this 
project.  At the end of the day, it is a big swing and a miss it is just out of place for a community like this.  
  
Secretary St. Henry said that the Township received a total of seven letters over the last several weeks in 
regard to this development.  They came from a MaryAnn Ryan, Amy & Tom Keyzer, Marie & Steve Eynon, 
Lorie Cook, Dave Bann, Erika Proctor, and William McNabb, all of them are opposed to this development 
for many of the reasons that have been sighted tonight, and each one of the letters that the Township 
received. 
 
Chairman Reynolds asked if there were any comments or questions for the Planning Commissioners’?  
There was not.  He then turned it over to the Board of Trustees. 
 
Supervisor Barnett opened it up to his fellow Board Members if there were question’s they want to be 
answered. 
 
Trustee Flood stated that he forgot his notes from the last time they had the PUD and he didn’t see any 
deviation from the residents who opposed it at that time either. 
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Clerk Shults wanted to thank the petitioner for submitting information so they could look at it again tonight.  
She thought that they addressed a lot of concerns.  One of her concerns is also the traffic and coming in 
and out of Waldon Rd. and just the assurance that if they did petition for a light would that be something 
that they would grant them or is it just hopeful?  What basis would they expect to get that light there?  That 
would elevate some big problems.  Also, the sewer she was interested to hear a little bit more about the 
water and sewer, if Engineer Landis could speak to that at some point, she would be interested in hearing 
that. 
 
Treasurer Steele thanked the petitioner for coming back and trying to address some of these concerns.  
The presentation was well presented.  She thought that the last time they were here she stressed that she 
was not in favor of this development and although they have reduced the density she still feels not in favor 
of this development.  She doesn’t see the community benefit which they had offered, she sees how it 
benefits the petitioner but not necessarily the community or the surrounding neighborhood.  She believed 
that the density will be very impactful on the services on which they utilize such as the police, the fire, and 
the roads.  She thought it puts a burden on all three and the landowners around this facility.  She didn’t 
believe that it follows the spirit of the Master Plan which, what she had seen in the study was 28 houses 
and this was a 3-story and 6x’s as dense as what is proposed in the Master Plan.  The economic impact 
she thought would be a positive all the way around mostly for the developer not necessarily for the 
homeowners.  Yes, they have given more open space, however, she thought that it was minimal 
compared to what is already there which is single-family homes and the unified control which is what was 
brought up again by Matt.  She still didn’t have a final answer on that so that was one of the questions that 
she had. 
 
Supervisor Barnett said thank you, he liked the presentation, he liked that they attempted to address some 
of the concerns from the last meeting.  He thought it was important to address the concerns of the 
residents. The property will be developed at some point whether this development or something else.  
They have met with many groups over the years, he has been here for 10-years, with lots of different 
proposals.  He thought there were a lot of things that were great about this proposal that they haven’t seen 
in the past, he likes the nature preserve.  He knows that the water concerns are real so they need to make 
sure, and they will lean on OHM, and he agreed with what some of the residents said about wanting to 
make sure these studies are done without prejudice and that is a real thing.  He believed that they are but 
that is why they have engineering and planning consultants that can vet these things.  The water issues 
are important for them to make sure that they are making sure they are addressing.  The traffic is really 
interesting because he never used to believe any of the studies even the ones that were done by their 
consultants because it didn’t make sense.  He actually got involved 12 years ago because he “was you 
guys”, because someone was trying to build a neighborhood in his backyard, and the thing he was most 
adamant about and yelled at Commissioners Gingell’s husband was that there was no way that these 
traffic studies are accurate and no way what they are saying was accurate.  When Bald Mountain, they 
were sued, one of the issues that they discussed a lot about was the traffic study and he actually went out 
and did the traffic study because he didn’t believe it and it was remarkable how little traffic these 
developments actually add to our roads, believe it or not.  They will make sure, and that is why they pay 
these consultants to review these things that the data is vetted.  They did know that there is a need for 
more housing in Orion, it needs to be done right.  With the news out of GM last week they are going to be 
experiencing growth for the next decade here, and he thought that was a good thing.  He will reserve a lot 
of his opinions on the development when it comes to the Board but wanted to hit on those few issues that 
are important to him to make sure that their infrastructure can support, and that is the job of their 
consultants to vet these things. 
 
Chairman Reynolds asked the petitioner to come back up and answer some of the questions and 
comments.  There is an agenda item next after the public hearing has closed that will get into their 
engineering reviews and essentially their Township engineer and planning consultant reviews which looks 
at all of the studies and information that is presented to them tonight.   
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Mr. Wayne thanked the public for their comments.  He said that they do their best to accommodate those 
and continue to take those into account and do what they can to mitigate.  A couple of responses to 
specific points that were made, the topic of community benefit was brought up a couple of times, and 
thought it was an important one to hit on.  When he thinks about community benefit, he goes to section 
30.03 of the Zoning Ordinance which is describing the PUD and it says a recognizable benefit must result 
from the project and it lists 7 total possibilities.  These are things like preservation of natural features, 
specifically but not limited to woodland, specimen trees, open space, wetlands and hills, preservation of 
historic buildings, not applicable here they don’t have those, improvement of traffic patterns, he won’t say 
that this project achieves that.  The current conditions although with respect to the potential for the light 
which would drastically improve the traffic conditions in that respect.  He added that another one it lists is 
improvements in the aesthetic qualities of the development itself such as unique site design features, 
extensive landscaping, safety path, greenway connections. Improvements in public safety or welfare 
through better water supply, sewage disposal, stormwater management.  Next is high-quality architectural 
design, and the last is a provision of transitional areas.  He added that when starting with a fresh 
perspective these are the things they think about, are they achieving these recognizable benefits straight 
out of the ordinance.  The first one is the preservation of nature, they hit that one out of the park, they 
have over 60% of the site preserved in perpetuity through a conservation easement, and they intend to 
keep it that way.  As far as the improvements in the aesthetic qualities of the development itself, unique 
site design features, extensive landscaping, and safety path/greenway connections, he could certainly 
check that box.  He felt like the site is extremely uniquely designed, and has a lot of features specifically 
4,000-sq. ft. of outdoor amenity space, with a pool, gazebo, walking promenade, outdoor patio areas, and 
also things like the tennis court that are adjacent to some of the parking areas.  He thought that the site 
had a lot of unique features in that respect.  When they consider safety paths and greenway connections 
there is a tremendous amount of connectivity and pathways that surround this entire site.  From a public 
perspective, they will be extending the safety path from Waldon Rd. all the way down to Lapeer and north 
into the north of the church, but the proposal is to extend that safety path to that extent, so that would 
check that box.  As far as the improvements in public safety, welfare, or better water supply, sewage 
disposal, and stormwater management, obviously stormwater is very important.  He wanted to bring Mr. 
Heffernan back up, hopefully, he can help fill in some of these gaps where he can’t.  They feel that based 
on this study that they are improving the stormwater management system, and thought that box was 
checked.  The last is the high-quality architectural design, he showed the image of the proposed 
rendering, it is sort of in its working stages but it is certainly representative at this point of something that 
they are tremendously proud of and think certainly achieves a high-quality architectural design.  He said 
those are some of the on-paper public benefits.  But then they think about well what else is in it for the 
community? Understanding that they are preserving some nature, what does the community get out of 
this?  First and foremost, Orion Township gets 166 new places for new community members to live in.  
Bringing 2,000-3,000 new jobs to this area, giving those people a place to live that is about 3 miles away 
from this new multi-billion-dollar investment from GM.  That seems like a huge benefit to the community 
because right now there is no more capacity for them at the current supply of apartments so they won’t be 
able to live in Orion Township, so they are giving Orion Township the ability to retain all of these new 
community members that are going to be joining as a result of this tremendous corporate growth that this 
happening both in GM example but also American Battery, the Palace redevelopment, lots of new 
development going on here, and they are giving the ability for Orion Township to accommodate all of 
those people and bring them in as new community members.  He thought that was an important 
component of a public benefit.  When this whole thing started, they initially wanted to contribute the land to 
Orion Township as their public benefit.  He had a conversation with Supervisor Barnett and he mentioned 
that the Township has plenty of public parks and that they would not be interested in accepting or it 
wouldn’t be at the top of the list in terms of priorities but was something they were willing to do.  They are 
certainly willing to consider other options.  He knew there were certain public benefits like the project on 
Baldwin that produced a play structure.  They would certainly look into building a play structure in that 
seven-acre adjacent to the parking lot, and to the restaurant.  Based on the recognizable benefits that the 
ordinance calls for he thought they were achieving those and were willing to look at some other options 
that could further contribute to that public benefit. 
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Mr. Wayne said on the topic of traffic study there was a lot mentioned there.  Certainly, he is not a traffic 
consultant so the study wasn’t done by him and he understands that, to the extent that he can speak 
about it, but there was a comment made about a lot of fender benders in that area and that is actually 
something that the study addressed.  It talks about how a stop sign in the particular location is further west 
on Waldon Rd., further away from Lapeer and as a result of that it makes it challenging to see the traffic 
coming southbound on Lapeer so there was an assumption in the study of that could be why because the 
stop sign is too far back.   
 
Mr. Wayne added that there was a question about when was the data collected, he can’t sight the exact 
range, perhaps Engineer Landis can from the study but his understanding was it was for a longer period 
than just a two-hour block in the morning and at night.  It is also important to mention that 40% of the 
traffic they are showing in the study is being attributed to Waldon Rd.  Hypothetically speaking and he is 
putting the study aside for a second and saying if they’re getting in their car at The Woodlands at 8 a.m. in 
the morning and there is a line of cars from Waldon Rd. stop sign all the way past their entrance, and they 
have the option to go out on Waldon or to take the Lapeer Rd. exit he thought the answer was pretty 
obvious.  While the study is saying that 40% of their cars are going to go out onto Waldon or it is basically 
projecting that amount of volume to the Waldon intersection logic tells them that if there is a big traffic jam 
there, they are going to go to the Lapeer Rd. side.  As it relates to the signal itself the decision of whether 
or not to signalize an intersection is one that MDOT and depending on if RCOC is involved make.  They 
alone can’t say they are going to put in the traffic light.  To his understanding even the Board can’t say 
they are going to put a traffic light in, he believed that MDOT had said that.  This particular intersection 
although has been an issue for a number of years and there have been some complaints about it, it is not 
currently on MDOT’s capital improvements list.  He made a call over there and that is what she told him 
and so he asked how does that get on that list, her response was that they need to have a request for a 
permit and they need a traffic study that indicates the existing conditions warrant signalization.  Again, The 
Woodlands by submitting that permit request and that study might be the very thing that opens the eyes to 
MDOT to say that they do need to put a light here.  They mentioned that when they see existing conditions 
and the level of service at an E & F range that that is impactful for them and those are the ones that they 
would prioritize more than something in a C-D range.  These existing ones are in E & F so therefore it is a 
good candidate that it would wind up on MDOT’s improvement lists.  As he has said before he can’t 
commit to them that they would get a light at that intersection but he can commit to them that their project 
will pursue a light at that intersection it would be impetuous for doing so and it may be the very justification 
that MDOT delivers that light at that intersection.  They are certainly willing to do anything they can to help 
and assist that process. 
 
Chairman Reynolds asked about the height of the buildings being proposed, along with the transitional 
zoning, and buffers around the buildings being proposed? 
 
Mr. Wayne replied The Woodlands is proposed at three stories for the sole purpose that it allows them to 
preserve 60% of the site.  By giving an extra 12-ft. in height they are able to give 12-acres worth of 
preserved nature.  That is something that seems like an honest exchange.  As it relates to the buffers and 
how it ties into the height the other reason that they didn’t want to propose apartment units continuing into 
the northwest corner of the site, which is now currently the preserve area, the other reason is that would 
affect a significantly greater number of the Summerfield Condominium Association in terms of which ones 
borded their property if they were to build all the way up into that are.  Because they are not, they are able 
to preserve that back door view of all of the condos that are on the western border of Summerfield 
Condos.  That extra height is giving them not only the preserved nature but also is helping them to 
mitigate disruption for those other homes in that area. 
 
Mr. Wayne said as it relates to buffers, he thought that it might be hard to imagine what they are talking 
about when they say a buffer and trees on top of it.  There is a fairly good example as they are driving 
down Waldon right to the left on the current site there is a berm and some large pine trees, these have 
grown over a decade or two but they certainly block any views from that road onto that property, so the 
intention would be to create something similar.  A mounded berm at least 3-ft. high with large pine trees on 
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top of that.  Particularly in these residential areas, they are going to design those pine trees to be as close 
to one another as possible.  Give a year or two of growth and the intention is that this feathers in and 
becomes a screen wall of evergreens for both their neighboring properties to not see The Woodlands, and 
for The Woodlands not to see the neighboring properties, it serves as that screen wall.  That is on the 
north boarding area adjacent to the condos and also on the south boarding areas adjacent to the two 
single families. 
 
Mr. Wayne said as it relates to neighboring property values this was something that they will discuss later 
but he wanted to mention that he can’t say that when they build The Woodlands tomorrow their property 
value is going to increase but what they mean when they say and really what this study shows, and to the 
gentleman that requested the study he would be happy to provide it, is that the communities that have 
bigger presences of multi-family over the long span typically enjoy higher appreciation values.  That is 
because this added balance or added a sector of housing being sufficient to support the areas of that 
community that demand that type of product is strong.  As a result, that portion of the economy is strong in 
that community and contributes to an overall well-rounded and strong community.  It is about the options, 
the versatility, flexibility that the apartments bring as opposed to just purely the fact that the apartments 
are built there.  They don’t envision a negative economic impact on surrounding areas and thought an 
example of that is the RM-1 density already exists three times over surrounding this area.  He knows that 
it might be an opinion of some of the members of the public here tonight that this doesn’t fit anywhere 
because of the density amount but actually it fits pretty nicely with the other three similar density parcels 
around it.  The argument could be made that those already exist in your own value is what it is.  The idea 
of adding more density that is similar to the amounts that surround it shouldn’t cause a tremendous 
negative impact in their opinion.  
 
Mr. Wayne said the question regarding the section cuts, they do not have any government grants that they 
are pursuing, for this project so they intend to do traditional financing methods, they will not be seeking 
any sort of adjusted income.  All the apartments will be market rates housing as he illustrated with the 
rental projections and the demographic types. 
 
Mr. Wayne stated that the wildlife preservation he mentioned that was roughly 60% of the site.   
 
Mr. Wayne said there was a question about what does management looks like what does the ongoing 
maintenance of The Woodlands looks like.  As a developer or a real estate investment company, they use 
a third-party property management company, to operate the site.  Their particular one is called KMG 
Prestige.  They have thousands of units just in Michigan but also in other states surrounding Michigan so 
they are an extremely qualified group, they are currently managing their project in Auburn Hills.  The 
biggest thing he could say about ongoing maintenance and upkeep is that they can’t have an apartment 
building that sits at the upper end of this quality threshold and asks the projected rents that they are asking 
that are in line with the market but again it sits at the higher of this spectrum and they can’t have an 
apartment that sits at that higher end of the spectrum and neglect basic management or upkeep of the 
property.  They are already incentivized just by the value of their building or basically the quality of their 
building they are already incentivized to keep that as high as possible because the rents they are seeking 
require that they do that.  No one is going to pay $1,500 a month for an apartment community that doesn’t 
mow its grass, doesn’t plow its driveway, doesn’t fix their microwave after it has been broken for a month.  
People stop paying these types of rents that they are projecting if they don’t do these things.  The upkeep 
and the maintenance of this property will be the highest levels available in the market.  As far as his plans 
he couldn’t speak to if they will own this building forever but they want to build it and they want to operate 
it.  The ability to contribute to Orion Township is something that they are very excited about.   
 
Mr. Wayne said the question on unified control and financing.  The way he reads that question is it asks if 
they have unified control throughout the life of the project to develop the parcel, what they are proposing is 
on two separate parcels they had both parcels currently under contract and have the ability to purchase 
both parcels.  After the approval process is when that transaction would actually take place and then their 
group or the group responsible for the development would actually have ownership of those parcels.  
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Currently, they have the right to ownership, and then if should it be approved, they will be able to purchase 
those properties and build the project.  The answer to the unified control question is yes. 
 
Moved by Supervisor Barnett, seconded by Trustee Flood that the Board of Trustees adjourn their special 
meeting of the Township Board at p.m. Motion carried 
 
Chairman Reynolds closed the public hearing at 8:23 p.m. 
 
Respectfully submitted, 

 
 

 
 
 
Debra Walton                                           February 16, 2022 
PC/ZBA Recording Secretary ______________________________ 
Charter Township of Orion Planning Commission Approval Date  
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CHARTER TOWNSHIP OF ORION PLANNING COMMISSION MINUTES 
PC-2021-78 

THE WOODLANDS PLANNED UNIT DEVELOPMENT (PUD) 
JOINT PUBLIC HEARING – WEDNESDAY, OCTOBER 20, 2021 

 
The Charter Township of Orion Planning Commission held a Public Hearing on Wednesday, October 20, 
2021, at 7:08 p.m. at the Orion Township Community Center, 1335 Joslyn Road, Lake Orion, MI 48360. 

 
PLANNING COMMISSION MEMBERS PRESENT: 
Don Walker, PC Rep to ZBA Scott Reynolds, Chairman 
Don Gross, Vice-Chairman Derek Brackon, Commissioner 

Joe St. Henry, Secretary Kim Urbanowski, BOT Rep to PC 
Jessica Gingell, Commissioner 

 
PLANNING COMMISSION MEMBERS ABSENT: 
None 

 
BOARD OF TRUSTEE MEMBERS PRESENT: 
Penny Shults, Township Clerk Mike Flood, Trustee 
Donni Steele, Treasurer Kim Urbanowski, Trustee 

 
BOARD OF TRUSTEE MEMBERS ABSENT: 
Chris Barnett, Township Supervisor  Julia Dalrymple, Trustee 
Brian Birney, Trustee 

 

CONSULTANTS PRESENT: 
Rod Arroyo, (Township Planner) of Giffels Webster 
Matt Wojciechowski, (Township Planner) of Giffels Webster 
Mark Landis (Township Engineer) of OHM Advisors 
Tammy Girling, Township Planning & Zoning Director 

 
OTHERS PRESENT: 
Sharon McQueen Alicia Lawson Jim Lepar 
Matt Lawson Gordon Cox Susan Carpenter 
Tracy Deuman Ken Mihelich Dale Carpenter 
Kelley Mihelich Lorita Woznick Jeff Wright 

Terry Clissold Susan Johnston Matt Rippin 
Desirae Langlois Melissa Slowik Mary Ann Ryan 
Richard Stein Linda Stein Wendy Ryan-Doreza 
Kim Hunter Lynn Kuczajda Craig Junkin 
Chris Krystek Robert Glownia Anne Earle 
Steve Eynon Barbara VanRaaphorst Michael Lo 
Bev Rolfsen Mary Mansfield Dale Anderson 
Robert Bambuel William McNabb Andrea Holt 
Pam McNabb John Slocombe Linda Savard 
Bill Schmitz Jeff Klatt Diane DoByckere 
David Gammon Amy Keyzer Kellie McDonald 
John Falvo Sue Falvo Mike Rizzola (sp?) 

Marcie Ramsey Bob Ramsey 
 
PC-2021-78, The Woodlands Planned Unit Development (PUD), located on a vacant parcel located east 
of 310 Waldon Road, Sidwell #09-23-351-024. The applicant, Detroit Riverside Capital, is proposing to 
rezone the property from Suburban Estates (SE) & Single Family Residential-2 (R-2) to Planned Unit 
Development (PUD) to construct a 190 multi-family unit development. 

 

Chairman Reynolds asked if the applicant was present? 
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Chairman Reynolds asked if they wanted to make a brief presentation and to state their name and 
address for the record. 

 

Mr. Michael Wayne on behalf of Detroit Riverside Capital. 
 

Mr. Wayne said that they have prepared a presentation for the members of the Planning Commission, the 
Board of Trustees, as well as members of the public. 

 

Mr. Wayne stated what was exciting about the presentation is that it gives them an opportunity to educate 
all the aforementioned about the Woodlands project. He noted that they had reviewed some of the 
comments that have been received by the Township to date. They have identified that there is a lot of 
misconceptions about the project, so this will give them the opportunity to do is to clarify a lot of those 
misconceptions and educate them on what they intend to do at the site of Waldon and Lapeer. 

 
Mr. Wayne said he is a partner and co-founder of Detroit Riverside Capital and he was joined by his fellow 
partners Alec Harris and Mark Wayne. 

 

Mr. Wayne stated what is important to know about their team is that they are lifelong members of the 
Oakland County community. As real estate developers, it is important that they always try to add to the 
communities and never detract from them and so that is something they intend to do with The Woodlands 
project. 

 

Mr. Wayne said that every great development really needs a multi-disciplinary development team and they 
have that, so between the Towns Tower construction who has built 250 million dollars, worth of multi- 
family assets. Design Haus Architectures conducted over a thousand designs on projects throughout their 
tenure.  Through their property management company KMG Prestige who has over multi-thousands of 
units under management. They have really insulated themselves with a team that is capable of fulfilling a 
project like this. 

 

Mr. Wayne showed them a presentation and stated that it is not the project that they are proposing. It was 
a previous group’s design on this same parcel. He showed them 215 units which on a 27-acre parcel 
works to be about 8-units/acre. What is different versus what The Woodlands project will propose is the 
sprawling nature of the development. The one in front of them utilizes the entire 27-acres and leaves very 
little room for any open space and that is different from what The Woodlands can provide to the 
community. 

 

Mr. Wayne said that the Woodlands has been designed completely around the idea of nature 
preservation. There are 13-acres of this parcel that are being dedicated to nature preservation. They 
would even explore the options of a conservation easement on this parcel to ensure that in perpetuity this 
particular piece of this property remains a nature preserve for both their residents and other community 
members alike to enjoy. 

 

Mr. Wayne stated that the total parcel size of the (PUD) proposed is 21-acres, 13-acres of which acts as a 
nature preserve and the other 8 acres is where the building is contained. The unit mix within The 
Woodlands would be a mix of one-, two-, and three-bedroom units ranging in size from 850-sq. ft. up to 
1,250-sq. ft. One of the most important things he would like to emphasize about The Woodlands is the 
high-end nature of the development. This is not a typical apartment community and is unlike anything that 
exists here in Orion Township, or throughout the rest of Oakland County, it is unique and the high-end 
nature of it adds to that. That is seen in a lot of the amenities and features of the project, so within the two 
buildings there is a swimming pool, hot tub, a 13-acre nature preserve, there will be carports located 
throughout the parking lot to provide covered parking for their residents within a 68,000-sq. ft. amenity 
space will feature a state-of-the-art fitness center, it will also have a number of different dog parks both 
within the interior of those buildings, as well as, throughout the nature preserve.  They will also have some 
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entertainment areas with TVs, grills, cornhole, firepits, gazebos, offices and conference rooms, tenant 
storage facilities, as well as, a lot of high-end interior apartment amenities like stainless steel appliances, 
quartz countertops, soft-close cabinetry, so forth. The building will also feature an electronic access 
system and various other technology components, as well. The point he was making is this is unlike any 
other apartment community in the sense that it is enormously high-end, and it really acts as more of a 
resort feel for the residents and is featured throughout all of the natural space, as well as, the interior 
space, featuring the pool, walking promenade, outdoor patios for some of the first-floor residents to enjoy, 
and all of that connects within the nature preserve. 

 

Mr. Wayne said that he mentioned that the nature preserve is not just for their residents. They intend to 
offer access to this nature preserve to all abutting properties to The Woodlands. They thought that was 
something that was really unique and as they can see from the previous design something that is not 
possible with a development that covers the entire space. They look forward to the opportunity and felt it 
was an enormous public benefit for both their residents, as well as, the other community members 
surrounding the project. 

 
Mr. Wayne showed them some design inspiration, they were not final renderings, they were very much in 
an early conceptual phase with this. What they look forward to doing is eliciting the feedback of the public 
tonight to help them incorporate that into the design and ensure that there is a significant opportunity to 
admit any concerns that they may have with exterior façades, setbacks, views, noise, all of that. The 
design inspiration in front of them is really just to exemplify the high-end nature and the overall look and 
feel of the project. 

 
Mr. Wayne showed them some interior renderings in a former community that they just finished building in 
Auburn Hills. He thought they were very high-end finishes and much similar to what they would be 
providing in The Woodlands in terms of the quartz countertops, stainless steel appliances, and so on. 

 
Mr. Wayne said that they have heard the concerns of the community and they look forward to hearing 
more of them. In reviewing the letters and also speaking with a number of the community members in the 
Summerfield Condo Association, they summarized the concerns into seven categories. 

 

Mr. Wayne said that there seems to be an overwhelming concern that there will be some sort of negative 
impact on property values in the neighboring community, and they feel that is not the case, and they have 
some evidence to support that. There is a sentiment that this will provide increased crime, noise, and 
disruption and that there would be some negative impact on the view and surroundings, utility 
infrastructure overburdening, there were some concerns about the resident profile and who will live at this 
property. There seems to be a big semblance that they are destroying nature and wildlife, 13-acres will be 
preserved in perpetuity for that purpose. He stated that the last piece is why do they need more 
apartments and there is a very specific reason for that. 

 
Mr. Wayne said the resident profile exemplified some potential residents that were within the target 
demographic of The Woodlands. He showed them an example of a single 27-year-old woman, an 
engineer at American Battery Solutions, and her annual income is roughly about $80,000. The next is a 
man and woman newly married couple 33-34 years old, the woman is a nurse at Beaumont and the man 
is a senior underwriter at United Wholesale Mortgage, and their annual income combined is about 
$140,000. Man and wife that are empty nesters they are in their 50’s their account executives at Stellantis 
and a paralegal at a local law firm with an average income of $200,000. 

 
Mr. Wayne said that when they consider the quality level of this apartment community the result of that is a 
rent level that inherently requires a certain income level to qualify for. An example a one-bedroom 
apartment at The Woodlands might cost somewhere around $1,500/month. That would require an income 
level of roughly $60,000 which is based on a 3 to 1 income to rent ratio that they utilize when screening 
residents for the community.  They also look for credit scores roughly in the 700 range which eliminates 
half of the population in terms of creditworthiness.  The assemblage here is these are neighbors just like 
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what already exists all around them in the community, they are just living in a modern twist on the existing 
residential options in the community. 

 
Mr. Wayne said that they have also taken an example of say a $375,000 condo, if they consider the 
mortgage payment along with the taxes and insurance cost of owning that condo, they could have monthly 
costs somewhere the $2,000 mark. So, as they can see from the average rents it is somewhat preparing 
residents to be able to become purchasers of said condos and homes within the Orion Township 
community in their future. It brings residents in and gives them a reason to become inundated and fall in 
love with the Orion Township community and as a result, when they decide to grow their families, they 
need to upsize their living accommodations and they become homebuyers in the community, helping to 
preserve and increase property values. 

 
Mr. Wayne said that they had a study that was published by the Joint Center of Housing at Harvard 
University. It talks about the impact of multi-family housing on surrounding property values. The result of 
that is that houses with apartments nearby actually enjoy a slightly higher appreciation rate than houses 
that don’t have apartments, about 3.6% growth as compared to almost 4% growth in communities that 
feature more multi-family. It also states that in general multi-family rental housing does not cause 
neighboring property values to decline. 

 

Mr. Wayne said that there is also an assemblage amongst community members that the rental population 
is somewhat transient, there are here and then they are gone and they are not members of the 
community in the traditional sense. There is some data that supports that apartment residents are actually 
almost twice as likely to socialize with their neighbors as single-family homeowners and that they also are 
just as likely as homeowners to be involved with structured social groups, say a sports team or a book 
club in the area. These are participating members of the community just like many others. 

 

Mr. Wayne stated that there was also an assemblage that there is an infrastructure burden of this project. 
What the studies found is that high-density development is often more efficient than low-density 
development and it doesn’t require that Fire Departments and other municipal resources drive long 
distances to access the members of the community, and given the high-density of nature it allows them to 
service those people more efficiently. 

 
Mr. Wayne said that the last piece in the Harvard study talks about a fiscal burden, in that apartment 
owners often pay more in property taxes than owners of a single-family house. This is due to the fact that 
apartments are taxed as a commercial entity as compared to homesteads, or single-family homes. In 
Orion Township, as an example, the millage rate for homeowners is about 33.5% as compared to the 
millage rate for a non-homesteader or commercial application of 51.5%.  What this means is that the tax 
revenues of an apartment could be nearly 50% higher than that of a single-family home. When it comes to 
paying their fair share for these public infrastructures, he hoped that that helps demonstrate that this 
community will do exactly that. Naturally, when a 3-story apartment building gets proposed near their 
home or condo there is going to be a concern about what will it do to my view and surroundings. 

 
Mr. Wayne showed them a section cut of what The Woodland would look like relative to its neighbors. 

 
Mr. Wayne said there is not a significant change in the height of the condo in the Summerfield complex as 
compared to The Woodlands and that has to do with the grade change that happens in between those 
properties. When they add in tree coverage there is virtually no chance that with leaves on the trees that 
the apartments could even be visible to the adjacent condo owners. 

 
Mr. Wayne showed them setbacks of the design. He said the backdoor of the closest condo at the 
Summerville Apartment Complex to the building of The Woodlands is over 140-ft. There are also 25-ft. 
setbacks from their property line before the parking lot that they intend to include a significant amount of 
nature buffer, as well as, some physical berms as well. This will help mitigate the impacts of the view on 
neighboring properties as well. 
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Mr. Wayne said to the south the same 25-ft. setback exists there as well with the same idea and then 
there is about a 45-ft. setback to the west side of the adjacent single-family home near the south entrance 
off of Waldon. 

 

Mr. Wayne said that there is a significant amount of existing trees that are in between and around The 
Woodlands property compared to the neighboring residents. They intend to save every last one of those 
trees as they can. It would make no sense to remove these trees only then to replace them with newly 
planted trees. Once they get to the next phase of the project and are able to conduct a tree survey, they 
will know exactly how many of those they will be able to save and utilize but their intent is to maximize 
those savings. 

 
Mr. Wayne said that the building itself in terms of footprint relative to the overall 20-acre property only 
represents about 8.5% lot coverage. There is a 230-ft. front setback off of Waldon Rd., about a 68-ft. side 
yard setback, and a 70-ft. rear setback. They would need to go three stories on this project and the 
rationale behind that is it is exactly what allows them to provide the nature preservation to the NW of the 
property. If they consider the original design that he showed them those were two story walk-up concept 
with a significate amount of parking. In those cases, there is really no opportunity to save as much nature 
as they are able to by going to the three-stories and it is only about 12-ft. different from the underlying 
regulation. 

 
Mr. Wayne said on parking they sit at about 1.7 unit to parking ratio. That is something that they worked 
with their design team and felt very comfortable about, and thought that the Planning Commission may 
agree. 

 
Mr. Wayne stated in terms of loading, fencing, and landscaping they will have two loading zones, 6-ft. high 
fencing predominantly on the west perimeter of the property which is where the setback is the smallest. 
As far as the landscaping they will do everything they can to preserve every last tree possible, as well as, 
add in a significant amount of landscaping on the interior amenity space and throughout the property, so 
as to insulate The Woodlands from all of its surroundings. The whole ambiance of this place is it feels like 
you are at a resort. The only way to do that is to provide a significant amount of landscaping, and that is 
what they intend to do. 

 
Mr. Wayne said traffic is naturally a big concern anytime there is a project proposed.  Lapeer experiences 
a significant amount of traffic and they understand that.  What is important to consider about their project 
is that a traffic study uncovered that the total entering vehicles at the intersections of both Lapeer and 
Waldon and Lapeer and the southbound to northbound at Eagle Rd., the impact and AM peak hours on 
total entry vehicles from The Woodlands project according to the traffic studies is about 2.5% at Lapeer 
and Waldon and about 2.7% at Lapeer and southbound to northbound at Eagle Rd. These numbers in the 
PM are about 3.1% and 2.2% respectively.  He added that there is somewhat of an observational fact 
within the traffic consultant industry where they typically consider 5% to be a rough number of average 
number traffic fluctuation.  If they consider the total entry vehicles are beneath that figure it is reasonable 
to suggest that the amount of impact on those roads could be summarized with the average daily 
fluctuation of those roads already. 

 
Mr. Wayne said the traffic study uncovered the in-and-out traffic of the multi-family portion of the project. 
There was concern about the number of cars that will be utilizing Waldon and Lapeer as a result of the 
project. What is important to consider is that this study found that there are only about 64 total cars that 
are projected to influence those in rush hours and then about 82 in the PM. So, despite 190 units, this 
doesn’t result in two to three hundred cars, which was some of the feedback that they read about in the 
letters. 

 
Mr. Wayne said the question of why they need more apartments? The answer is a lack of supply. There 
are 6 apartment communities within Orion Township or neighboring areas.  The occupancy of all of these 
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apartments are at or near 100%, and in a lot of cases, there are waitlists.  What that suggests to them is 
that there is more supply needed and they would like to fulfill that need. Another reason that there is more 
supply needed is that there has been a change in demand. As the millennial generation has evolved there 
has been a change in things like marriage patterns, or the idea of buying homes may not be as attractive 
to this demographic and so naturally the demand for apartments will increase due to some of the flexibility 
that it provides to that demographic. 

 
Mr. Wayne said that they are extremely excited about the project, he thought it provides a great benefit to 
the community. Their goal at this point is to listen to what members of the public have to say and do what 
they can to incorporate those comments into their design and they look forward to doing that. 

 
Chairman Reynolds asked if he would state his address for the record.  Mr. Wayne replied 3250 Auburn 
Rd. Auburn Hills, MI. 

 

Chairman Reynolds said this is a public hearing there are many of them here tonight. A public hearing is 
for both them the public the Planning Commission and the Board of Trustees to allow their opportunity to 
provide comments and questions. Their comments and questions are directed to himself as the 
Commissioner. The code of public hearings is listed on the backside of their agenda. That is to provide 
equal opportunity for everyone there to state their case. 

 
Chairman Reynolds said that each speaker will have 3-minutes to make their comments, all comments 
and questions should be directed to himself not the petitioner nor other public people in the room. 

 
Chairman Reynolds asked them to state the name and address for the record, and it would be noted that 
no answers or comments are directly answered at this point but are noted into the record and they will get 
the chance to have the petitioner respond to those comments and questions later on. Both themselves as 
a Planning Commission will have an opportunity to speak to those, and then also the Board of Trustees 
that are present. 

 
Chairman Reynolds said a brief comment on disorderly conduct there is an order of operation here again 
to have everyone have an equal opportunity to speak their comments and questions. Failing to do so is 
obviously out of order so they ask that they don’t go down that road here tonight, and keep an orderly 
fashion. 

 
Chairman Reynolds stated that if they have submitted a letter that is going to be dually noted for the 
record and all of them of the Planning Commissioners are in receipt of those at this point and time. 

 
Mr. Robert Glownia, with Michaeline Glownia, 194 Four Seasons Dr. He stated that they have a lot of 
single-family and condo units in the same location, they don’t necessarily agree with trying to change the 
deal.  If they are planning to change the deal, they should be getting a proposed actual accounting system 
to say how many units would be there, how many units would normally be placed, and to see if there is 
any possibility of any bankruptcy being recorded with that facility. 

 
Mr. John Slocombe 3066 Waldon Meadows Dr., said that they moved from California, and he knew that 
everyone endeavors with good intentions but sometimes the obvious is things are in front of them and they 
just don’t see it. He didn’t think that many people here had to put up with what they had to watch on TV 
every night, there would be helicopters flying over Los Angles. All of these 3-4 level buildings all roped off 
with caution tape, the Fire Chiefs, the EMTs speaking on the television that they cannot control the virus in 
these buildings.  Single dwellings next to each other that is fine, but once they get an apartment then in 
the hallways, they cannot control this situation. They got to see on the TV every night so many body bags 
they were in tears, and they just left California they couldn’t watch it on the news anymore. He was so 
upset to think that they might see this next to them. He knew people want development but they got the 
COVID. Three level buildings in Los Angles are a disaster and he hoped that this insanity and they can go 
to a two level or can the project, but three-level he thought was like putting a gun to your head.  He didn’t 
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want to ever see those scenes again that he had to watch in California. The beds were so overwhelmed 
that they had to send patients up to the Bay area where they lived. They couldn’t even go to the hospital 
because it was so overwhelmed because of all these high-density areas in LA. All intentions were good 
and they were beautiful areas but not for the COVID. They could walk down a corridor half an hour later 
they are going to catch it. He thought that they should consider the COVID aspect of this thing. He 
questioned how can they quote statistics on traffic? 

 
Mr. Gordon Cox, 248 Four Seasons Dr. He moved here in October 2018 from Rochester and Rochester 
Hills living there for 22 years.  His purpose was to move here to live, retire, to enjoy his grandkids and 
other amenities that this area looked to provide, which seems to be changing now.  He didn’t send in a 
letter but wanted to read his concerns.  He knew that some of the things expressed by the developer.  He 
is concerned about the density in terms of the height of the building blocking the sunlight which he gets to 
enjoy going to the back of his patio each day to lookout.  He didn’t know how it would affect it he didn’t 
know the plans, he has heard what he has heard, he thought it was going to be a problem.  The sight-line 
of 190 units when they are looking out, he didn’t know what he was going to see, he knew it was 
expressed as being something very nice, but he has seen renderings before. Where he lived, he built two 
houses and he has seen renderings of the areas of developments, they are not always the same. He 
understood that planning things will change. They effect the privacy; he would like to maintain privacy he 
wasn’t sure that would be possible. They are going to have people on balconies, he didn’t know how high 
the buildings were going to be, are they going to be looking down on him or is he going to be looking up at 
them? The noise, traffic, high-density all of that, trash bins where are those going to be positioned within 
the complex?  Are they going to be on the side towards where they are at in the Summerfield Condo area 
or is it going to be somewhere on the west side of the unit?  Pollution exhaust emissions, overuse of 
lighting in the area it is going to the lighting up so it is going to change the ambiance of the area. They are 
probably will be looking at sunlight all the time.  He really enjoys the wildlife and is what really attracted 
him to Lake Orion, the naturalness the beauty of this area. He is really seeing a real quick change this is a 
second rezoning of the area within their close proximity and didn’t know what it is going to become later 
on.  How much is this going to cost taxpayers?  He knew they talked about that there is no impact.  There 
is always impact to everything to development-wise and so forth. He is concerned about the development 
of roads, utilities, electrical power grids are not strong enough to handle what they do have. They have 
allergists by the bit, and that is another thing he didn’t know if that would be a cost to the taxpayers as 
well.  The quality of the aesthetics of this building of this proposed plan, how is that really going to bow 
well with the current aesthetics of the area. If it was him, he would vote no, but it depends on how things 
go. 

 
Ms. Tracy Deuman 270 Waldon Rd. her property is the single home that is immediately in front of the 
proposed element.  She wanted to share her concerns with them and urge them to vote no on the 
rezoning. Even though she does support progress but not when it creates more concerns. The property 
value is a problem for her, she will have two sides of her property around the development. She 
purchased her childhood home from her parents as an investment for herself. She is also concerned 
about her rural environment. She has a half-acre pond on her property of 2-acres, what is the liability of 
her pond? She is very concerned about having a lot of people living behind her, as well as, security as 
well, with upwards of 400 people in her backyard. Logistics and traffic, they all know that Waldon Rd. is 
crazy to get out in the morning. Drainage is one of her number one concerns as well.  In the last rainfall 
her pond overflowed, her neighbor’s property overflowed, and then it did water damage in her basement. 
What is going to happen when they start developing? They know they have very high-water tables where 
the proposed development is going to be, they are going to have to bring in a lot of soil to build there. 
Where is the reservoir? Is it going to be her pond? She is very concerned about that. Are they going to 
invest in new drainage?  Privacy is a huge one, headlights coming into the apartment are going to shine 
on the front of her house, people are going to park behind her in the parking lots, and shining on the back 
of her house. They are going to be three stories up looking down in her bedroom window. She was also 
concerned about the fact that she hasn’t been approached by anyone about her property. She understood 
that the developers were lobbying the condo owners and trying to explain to them what they are putting in, 
nobody has approached her.  Instead, she has had random weird emails on Facebook asking her to sell 
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her home for a very low amount, it is an insult and she couldn’t even go out and find the property for that 
same amount. They have also been encouraged to take legal action to rezone her property. Why would 
she do that? They said to take legal action in order to preserve the value of her property. Why would 
someone do that?  It is threatening and she is worried. 

 
Ms. Kim Hunter 310 Waldon Rd., directly in front of the proposed development. She stated that she has a 
lot of concerns, traffic on Waldon especially during high school time, student drivers, traffic is backed up 
past her house every morning. They hardly can get out easily. There is a bus stop right at the front of her 
driveway, they have had several instances with the high traffic on Waldon Rd. causing scary instances 
where her son and herself have almost been hit. She has her high schooler out in the dark, getting on the 
bus. Busing and safety concerns with the schools are one of her big concerns. The traffic on that road is 
astronomical it is not ideal. If they add a huge apartment complex, she wasn’t really believing the traffic 
study, she didn’t understand how it is only increased 2.7% when they have that many units behind them. 
Drainage is a huge concern, her back yard completed flooded out with the last rainstorm. She understood 
that was not a normal rain event but even moderate rain floods out her backyard.  If they have all that 
extra property that is not going to absorb that water and it is all concrete, is it going to go into the crick and 
wash out their trampoline, fire pit, their kid’s place to play? Privacy is a huge issue with all those people 
behind them, are they going to be able to use their backyard? Are they going to be able to have the same 
lifestyle they do now? Property value, noise, is it always going to be daylight outside are they going to be 
able to have that evening feel with the lighting of the property behind them? They love the wildlife, they 
understand that it needs to be developed it is not always going to be vacant, she didn’t think that a three- 
story property unit surrounding these single-family homes that have been there for years is the ideal 
situation for any of them that live directly on Waldon Rd. and have to look at this daily. 

 
Ms. Melissa Slowik 310 Waldon Park Dr. also has concerns about the traffic on Waldon Rd.  She knew 
that there was a study done on Lapeer Rd., was the study also including Waldon Rd? She takes her 
daughter to school and pick her up, she leaves at 8 a.m. she is stuck in traffic every morning. She leaves 
at 3 p.m. to picks her up, it is even worse at 3 p.m. to go pick her up trying to get onto Lapeer Rd.  She 
also from reading the renderings to her it looked like there was one entrance onto Waldon Rd. nothing 
going to Lapeer Rd. That means there is one entrance for fire, emergency vehicles, for all these vehicles 
to come in and off of Waldon Rd. She thought that would be some legal problem. There are also 
destroying some of the wooded property, as well as, wetlands. They can’t currently hear Lapeer Rd. from 
their home but she would assume that the insulation of these currently provided would be gone. She did 
read the proposal and she saw it also said that they are contracted to purchase 7-acres on the corner of 
Lapeer Rd. and Waldon Rd. as well which was not in any of these renderings. She was also concerned if 
this goes through then what happens to the 7-acres? Are they going to build more apartment complexes 
on that 7-acres as well? 

 
Ms. Desirae Langlois 3053 Waldon Park Dr. Her first concern is the traffic which she knew quite a few 
people have already brought up. She wanted to reiterate how bad the traffic is at Lapeer and Waldon Rd. 
She also wanted to point out that there are always accidents at the intersection at the intersection of 
Lapeer and Waldon Rd. If each unit has 1.5 cars there are 285 additional cars, if the average is 2 cars it is 
380. She knew that they had mentioned the cap should be 327 but that is still a significant increase to the 
number of cars.  She knew that they mentioned their plan to preserve 13-acres of wildlife, however, they 
are still removing 21-acres of nature. What will they do with the animals that live there and the nature 
there? It is a very wet area how would that look? She knew sometimes they move animals in nature 
elsewhere to kind of make it an easier process, how would that work? She said that they mentioned that it 
actually increases the value of their homes but she did not believe that. She and her husband bought their 
home three years ago and part of the thing that they love about their home is the natural feeling that they 
have within their subdivision, there is a lot of space between the houses, their subdivision backs up to a 
wetland, and that is a huge selling point to their area.  She doesn’t agree, she is technically a millennial 
and she didn’t necessarily agree with the fact that millennials always want to rent and didn’t think that 
would add value to their homes. She also wanted to point out, one inch of rain on one acre of forest or 
wetland creates 750 gallons of runoff.  One inch of rain on one acre of a parking lot creates 27,000 gallons 
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of runoff. Her house is a little bit of distance from the new development although they are on Waldon Rd., 
even where they live, they have quite a wet backyard and she knew that is a huge issue within their area, 
that is also a concern.  She does not believe that this will add value to their homes. 

 

Ms. Mary Ann Ryan 301 Waldon Rd. said that most of them have lived on this road for many years. In 
some instances, their children and grandchildren have continued to live in their neighborhood. Some have 
moved back to Waldon because of the freedom and support that they enjoy. There are no restrictions in 
their neighborhood they are truly free. Suburban enough to allow them to access the amenities that 
surround them but rural enough for them to enjoy the peace, and quiet and the gifts of nature that 
surround them.  When this parcel of land known by the neighbors as the Gayheart property went up for 
sale they knew that the family itself would stride to maintain their neighborhood to the best of their ability. 
All the neighbors that she has spoken to expected single-family houses to be constructed there. No one 
had an issue with that kind of development. Essentially the neighborhood would not be disrupted to any 
significant degree. After receiving a notification concerning the rezoning of the Gayheart property. They 
realized that their neighborhood was at risk of losing the characteristics that has made it home for them. A 
builder has proposed a rezoning that would allow 190 apartments to be built on a relatively small parcel of 
land, thereby ruining their safe and precious environment. The plan requires rezoning, the only way that 
this project can go forward is if this commission allows for that rezoning to take place.  Considering that it 
is doubtful that their infrastructure can accommodate such large increases in population, Waldon Rd. is at 
a standstill during rush hour as it is, to say of nothing of the impact 190 apartments will have on Township 
emergency services it is unwise to let this project go forward. She is concerned about how the proposed 
development will affect her property value, considering that the access road is directly across from her 
home. There are many neighborhoods in Orion Township on roads like Waldon that have populations 
devoted to low-density and single-family houses. Please send a message to other builders who consider 
their profits to be more important than their quality of life - deny this rezoning. By the way, the creek that 
goes right in the middle of this project, she believed, is part of the Clinton River Watershed and she 
wondered if that had been addressed. 

 
Ms. Kelley Mihelich 275 Waldon Rd. her house is on the south side of Waldon. She is the last residence 
before M-24. She wanted to address a couple of things that the applicant had spoken about. One of them 
was how this development would increase their property values.  She has spoken to a number of real 
estate people and she has asked them that specific question, she did not have anybody tell her that her 
property value was going to be increased by this development. She was given figures that her property 
value would be decreased by 25-50% depending on the development. She doesn’t plan to move anytime 
soon but this still is not acceptable to her.  They have put a lot of money and hard work into their property 
to make it nice and go well in the neighborhood. To see her property, decrease in value because of a 
development is not acceptable.  Where she is located if they are not out of their driveway by 6:20 a.m. 
they are going to sit there forever just waiting for someone to let them out just to get down to M-24. It has 
been that way for a number of years now, it has just gotten worse. Waldon Rd. cannot handle an increase 
of another 200-300 cars trying to get out onto it in the morning, or in the afternoon either. As a 
neighborhood, she found, that they have never gone up and fought against people wanting to build 
something other than single-family homes. They supported the Orion Kennel Club, they supported the 
Orion Vet Center, they fit very well into the neighborhood. And they provide necessary and important 
services not only in their neighborhood but for everybody else. They are great neighbors to have, she has 
no complaints at all and she is right next door.  She encouraged them to please give heavy consideration 
to not approving this rezoning request. It would take a toll on all of the people that are in single-family 
dwellings on Waldon and on the subdivisions that are being built and have been built right off of Waldon. 
There is nothing positive about this development, as far as, their neighborhood is concerned and she can’t 
say anything but negatives about this development. If it was going to be the original single-family homes 
that were going in there, they expect that they are not against development but it is what is going to fit well 
in their neighborhood, not decrease their property values, not give them a lot of extra traffic to have to deal 
with it just makes no sense at all to even to consider this rezoning. 
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Ms. Wendy Ryan- Doreza 301 Waldon Rd., she grew up on Waldon Rd. Over time she has seen several 
subdivisions built and she thought that property was going to be zoned for a subdivision.  She was 
shocked to find out that there was going to be an apartment complex on this property. She would like to 
request that this board vote no on this rezoning. She finds this building project to be very inappropriate for 
this property and their street. The traffic on Waldon Rd. is bad and this would double the problem. Their 
neighbors look out for one another and each other’s safety and security, and they respect each other’s 
space.  She wasn’t sure this would remain the same if this complex came in.  If they continue to build 
every square inch of Lake Orion and Orion Township the less likely people are going to believe that living 
is a vacation. 

 
Ms. Susan Johnston 348 Four Seasons Dr. said she did submit a letter but two points have come up 
tonight that she wanted to highlight. Number one, Summerfield also has water issues on the southern 
side of their property. That is going to border the parking lot building plans that they have seen. It 
certainly is going to make that worse. They have basements there that flood, they have standing water a 
number of times this summer. Their lawn service could not mow because it was so wet. The other thing 
that she wanted to bring up as it was mentioned about preserving trees for privacy, they have a lot of 
sick trees, so they are not going to afford much privacy in the next few years, they have a lot of Blue 
Spruce. Even healthy trees are not going to block light pollution.  Please keep the zoning as it is. 

 

Mr. Bill McNabb 350 Waldon, the Master Plan indicates that it is low-density single-family so it seems to 
be quite a jump to go to a high-density multi-family. When he has followed other developments in the 
Township to where they even have a struggle going down from Suburban Estates (SE) even down to the 
next level, so this is quite a jump. People have talked about the traffic, he didn’t want to spend much time 
on that other than he is not a traffic engineer, he is not going to try to contradict their study, however, he 
drives on that road every day, he lived on that road when it was dirt, he knows the traffic, he has watched 
it. When you sit down there trying to get out on M-24, now they say not too many cars are going to use 
Waldon, he is probably correct. His concern is that drive north of Waldon that comes out is their primary 
egress is going to when the light turns, they are going to pile out and the people on Waldon aren’t going to 
get out.  Right now, they have to wait for that light to change by the Home Depot, where they are not 
getting out on M-24. They put that drive in that primary drive now all those cars get out and they are still 
sitting there. He didn’t know what the answer was to that but that was his take on the driving.  Water run- 
off to him is a big thing, he has that crick that runs right through his property and when it rains it pours. He 
has had water up to a few feet from his house at different times, it is still flowing water. It comes from the 
dump area through the landfill right by his property funnels into the Dooman Pond and then goes across 
M-24 towards the lakes over there on Bald Mountain. When they put in that new subdivision which isn’t 
shown on the map anywhere just to the west of him, he now gets all their runoff, they said it would never 
happen but they get all their runoff running down his driveway. He has photos of a river going down his 
neighbor’s driveway across his backyard to the crick. He sees nothing in their documentation that has 
anything to do with the environment. He was sure that would have to be addressed and he would applaud 
them if they take the appropriate actions to make sure that he addressed. If they put all that other water 
into that crick it is bound to back him up. They talk about the vehicles that will be there and he can’t argue 
with the number, however, higher incomes, means more vehicles, teenagers, 3-bedroom, driving, a family 
could have up to three vehicles or more. The other indication people talked about the property values he 
didn’t want to go there, he didn’t think they were going to go up, they are high right now, but in two years 
when the bottom falls out in the market what is going to happen to the property values.  The other thing 
that he would like to mention is the infrastructure.  Try to go out to eat, he was sure that everyone there 
has tried to go to G’s at 6 p.m. and that area there is one restaurant and one gas station being built that is 
it.  They have to drive in a different direction any place, there is just no infrastructure to support, in his 
opinion, 190 families. It might be one person it might be two, three, or four people.  He hoped that do what 
is correct. 

 
Mr. Robert Style 164 Four Seasons Dr. their condominium would not look directly at their development but 
he was not in favor of it, for a lot of reasons. Some of which will be a repeat of what they have heard 
tonight but he felt the need to say it.  Low-density single-family housing is a far cry from what is being 
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proposed here. Just that reason alone he would beg them to vote this no because they are going to 
change the living quality of all the people that live there. All of the lighting from a three-story and all that 
parking is going to be horrible for the residents that do live there and want to enjoy that nice quietness that 
they get in Lake Orion today. There is one thing that bothers him more than anything and that is the word 
resort, and it was used a number of times tonight. He lived there because of the peace and quiet he 
doesn’t live there because there is a resort in his backyard and he doesn’t want a resort in his backyard so 
please vote this no. 

 
Mr. Bob Ramsey 335 Waldon Rd. the first third of this presentation seems more like a sales pitch and he 
didn’t believe that any of the long-term residents of Waldon Rd. would be interested in moving into this 
development. He was concerned about the water the creek runs right next to his property. He knew that 
the residents of a high-end elite development like that will demand security and lots of lighting. As him 
and his wife drifted off to sleep the other night listening to the owl’s he knew that would be detrimental to 
the wildlife in the area. The traffic concerns have been addressed he has the same concerns. They are 
certainly opposed to this development. 

 
Mr. Steve Eynon 369 W. Greenshield wanted to start off with some of the caveats he has heard. They 
intend to save trees, consider lifetime nature easement, feel comfortable with 70% parking, longtime 
Oakland County residents. This is a big County, so unless they are living in the development it is an empty 
statement. He has many objections the first being the proposed DRC project is on EGLE DNR designated 
protected wetland pond greater than 5-acres. It includes two connecting creeks and a second 5 plus acre 
pond draining into turtle creek which is a Clinton Water Shed.  The transient stormwater runoff when it 
rains along the wetland system will flood yards and basements. The proposed 5-ft. privacy berms will 
further impact stormwater runoff from neighboring properties into wetlands with higher water levels already 
caused by the planned urban development, increasing transient water tables on neighboring properties 
flooding yards and basements. Where are transient non-pseudo-states rain water studies done? Did the 
study take the increased runoff rate transient wetland expansion and water table increase impact to the 
existing homes into consideration? Did the DNR or the DRC apply for wetland permits with transient 
wetland expansions? Zoning requirements - DRC variance request for a 42-ft. tall structure negates any 
notion 5-ft. berms will ensure neighboring privacy.  500 neighbors on little more than 7-acres, 71 people 
per acres effectively in a Township with a current population density of about 2-people/acre is not 
supported by comparison to Herron Springs Townhouse living with a lower occupant density, parking of 
1.72/unit 70% of suburban requirement based on developers urban living concept. The DRC project 
requires walkability to amenities stores, services, and entertainment, primarily in cities downtowns. DRC 
only development history is the Jordon in downtown Auburn Hills on July 21, with 36-48 units leased. How 
does a larger 190 unit (PUD) in a rural suburban area fit the reality of the developers stated envision and 
purpose - it does not.  Leaving the plan underserved for parking and pedestrian access.  Their neighbor on 
W. Greenshield was killed this May crossing a 55 mile/hour not walkable M-24 with zero crosswalks 500-
yards from the (PUD). How is this walkable, who will make this development walkable, we the taxpayers? 
Plans show access walkways through the DNR-protected wetlands will interfere with nesting waterfall. 
Now they are being told that a dog park will be added to further annihilate the wildlife. The plan does not 
show any independent retention ponds required to regulate wetland levels.  This results in wetland 
mismanagement flooding of neighboring properties on behalf of a for-profit corporation a 5th amendment 
taking, illegal. Plans state 5-ft. berms and 6-ft. fences between (PUD) and neighbors with no placement 
details provide privacy or barriers that are adequate.  The petitioner forgets that deciduous trees that are 
supposed to help lose their leave every fall. Additional questions regarding retaining walls to block parking 
and raccoons secured dumpsters are not shown in the plan. People that don’t live in our area forget about 
what raccoons can really do to a garbage can. Has DRC applied for indirect taxpayer funding? The road 
traffic study shows that two new entrances are needed on an already congested M-24 contradicting their 
statements. What other essentials have DRC provided their stated intent, are they all inaccurate? A 
request is not about the developer’s feelings it is about accuracy. What is the Township’s expectation for 
high-tech paying homeowners would have their low-density country living collide with the proposed 
transient renter (PUD)? The fair market value for every house near this development will fall behind the 
market.  DRC assertion based upon a Harvard joint study for housing for a housing study was 
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paid for by a developer, with a study performed in a disparate real estate market making a pause of impact 
to neighboring properties dubious at best. 

 
Mr. Ken Mihelich 275 Waldon said he has lived there for 38 years. When they moved there it was a 
gravel road with a tunnel of trees. They understand life progress the subdivisions, three main ones that 
have come off their road, and a lot of the people that are here that live there, they are great neighbors. 
They come by their house every day on their bikes and their strollers, they enjoy living there it has been 
great living there. They want them to vote no for the zoning because 200 apartments are a far cry from 20 
– 30 homes, help them preserve their way of life. 

 
Mr. Matt Lawson 3077 Waldon Meadows Dr. and it is actually a new development still under construction. 
His wife and he moved here a couple of months ago to kind of get away from what is actually being 
planned and proposed here today. They moved from Royal Oak to get away from all the noise, 
commotion, packing a bunch of people into a small area.  It just seems out of place in Lake Orion. 
Someone mentioned that living every day as a vacation unless you slap an apartment complex in the 
middle of a residential neighborhood. They understand, and he feels bad for the people that have been 
there for a long time, they haven’t been there very long and they are very much against this. He is a 
millennial he is very much against this, build homes, use the land for what it was originally intended for it to 
be used for and zoned for. That seems much more in line with what they think of Lake Orion to be. The 
reputation of Lake Orion, the perception of it, this is an eyesore, it is out of place, it doesn’t fit in. Do 
something like this in downtown Royal Oak. It is not something that belongs here. Everyone else 
mentioned the traffic thing, with all due respect, he doesn’t know what traffic study these gentlemen looked 
into but 2%, the math doesn’t add up there.  They appreciate them taking the time and what they do for 
the city and listening to them today as a new resident he is very much against this.  He hopes they vote 
no, and keep it as is and build homes here. 

 

Ms. Pam McNabb 350 Waldon and has lived on Waldon Rd. since she has been five. In addition to the 
traffic and the infrastructure and everything else that is being talked about today, she wanted to come 
back to the creek that runs through their properties.  The overflow on this creek has the potential to do 
great damage to at least five homes. There are five homes that cannot handle any more water than that is 
being pushed into this. Any change in the water table they are going to have five homes that are totally 
destroyed and unlivable, that is a lot.  In addition, there is a subdivision that is under construction now, 
there are 22 new homes in the area. It is added a huge amount of water they addressed it with the County 
at the time that they were working on it and they were told it would have no impact. It doesn’t matter how 
little rain they get they are flooded they cannot handle anymore. She thought that the most important thing 
if they look at the Master Plan that is posted at the Township, and she knows it is being revised at this 
point, she has a copy of it and it clearly states on the Master Plan it is a single-family low-density 190 
apartments on 7-acres is not single-family and it is certainly not low-density. 

 

Linda Savard 362 Waldon lives right next door on the west side of this project. She already has water in 
her backyard she is glad that she has no basement. This is an insane thing no matter what she does 
there is no way they can keep the trees to protect her side from not seeing that. There are no trees, she 
has some trees but they are not going to cover all that up.  Please do not let this happen to us. 

 
Secretary St. Henry stated that the Township received 25 letters from local residents. All 25 were 
opposed to the development.  He read their names into the record* (see attachment). 

 
Chairman Reynolds asked if any Planning Commissioners had any comments and questions. There was 
none. 

 
Chairman Reynolds turned it over to the Board of Trustees for comments and questions. 

 
Trustee Flood thanked the residents for coming out tonight. Throughout the Township depending on 
where you live, when these developments come through, this is what they usually see.  He just wanted to 
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let them know that this is just one part of the process, and he was sure that the Chairman would explain to 
them how this process works. Some are probably familiar with it and some are not. The Planning 
Commission all live here too and have all seen the changes they have been through, and some live in the 
same communities where change has happened. The way the process works is they will make a 
recommendation to the Township Board of Trustees. The Township Board of Trustees will have the final 
say, the buck stops with the Board. But they will be doing their due diligence plus their paid consultants, 
engineering firm, planners, he just wanted them to know that this is a long-drawn-out process, and they 
hear them.  He has written down their names and every one of their concerns. 

 

Trustee Steele thanked everyone for coming out tonight. She said she didn’t see at this time a community 
benefit?  She is concerned about the safety paths, and the sidewalks surrounding the unit.  The parking is 
a concern. She also is not crazy about the three stories because she wanted to reiterate that she thinks 
that the three stories are more in line with a walkability downtown area that they see around Brown Rd. 
She thought that this might be a little bit much where it is located. She said she has lived in Orion for a 
very long time too and what she really appreciates about Orion is the semi-ruralness that it has to offer 
and that the zoning that they have of the present and the future zoning takes into consideration these 
semi-rural areas because they have to pay attention to our services, our infrastructure. When they put 
something bigger in a semi-rural area it has not taken that into consideration.  She does believe in 
personal property rights and she did believe that they have the right to develop their property just provided 
that it is in line with what the zoning is and it doesn’t take away from other people’s property rights. She 
thought that some of these comments that were brought up tonight do infringe on some of their rights, and 
she thought there was always a good balance and then maybe with a lot of work that maybe they can 
come to a compromise but right now she thought that they were a little far of what is in the surrounding 
area. She did believe that yes, they do have the apartments across the street, and then they have Herron 
Apartments down off of Silverbell, however, she was not necessarily in favor of those either. She looks 
forward to seeing what they can bring back, and the consultants will have their work cut out ahead too. 

 
Commissioner Gross said as a Commission they have a lot of work to do on this project.  There has been 
a lot of good information that they have received from the applicant, as well as, from the public. They will 
be spending a lot of time looking at the plans in detail and trying to arrive at some conclusions on some of 
the issues that were brought before them this evening. He asked the number of dwelling units at 190, 
which does not seem to correlate with any of their residential zoning districts and he was curious as to 
how that number was arrived at. 

 

Chairman Reynolds said this is the public hearing as Trustee Flood outlined, this is a multi-step process 
they always appreciate public comments and everyone coming out to either support, express concerns, 
express opposition to projects, that is what the process is here for. They are all citizens and residents 
themselves they couldn’t be here on this board if they weren’t. They always appreciate the feedback. He 
noted with a (PUD) this is a multi-step process, tonight is strictly the public hearing, there is no further 
discussion or deliberation within their general meeting minutes. The joint hearing was held here tonight as 
the first step of the formal process. The next step would be the case appearing on the PC agenda for 
deliberation essentially as a concept (PUD). That gets a recommendation from here at this board gets 
discussed and then forward either a recommendation to support or deny the project, it gets forwarded to 
the Board of Trustees and then ultimately there are further steps that get involved that essentially include 
site plan approval all of those details and things. So, this is a multifaceted process it is not one and done 
by any means, so if they ever need additional information or anything like that the Planning & Zoning 
Department is always willing to provide that along with PC information is posted online too. He will do his 
best to summarize some of the comments that were brought forth.  If the Planning Commissioners can 
bring forth as they ask the petitioner to come back to the podium to address some of the comments and 
concerns. He knew some of which were presented in their comprehensive presentation. Maybe as an 
overview starting with Vice-Chairman Gross, where this fits within the Master Plan. Trustee Steele stated 
the case of the community benefit, so some of our (PUD) criteria. There were concerns about heights and 
sightlines. Traffic was an ongoing topic, is there any mitigation of those traffic risks along with lighting, and 
privacy.  Waterflow was a topic of discussion, noise pollution, tree preservation.  There was along with the 
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drainage and discussion within water remediation was also about the protected wetland that potentially 
exists on the property at this point, and some of the measures and design measures that they are 
mitigating other opportunities such as berms may help or hurt that concern. How is the compatibility with 
the adjacent neighborhood being single-family and larger lots? Safety path if that is something that they 
intend to provide or not. And then just general services amongst the community along with emergency 
services that would be required by this development. 

 
Chairman Reynolds asked the applicant to come back up to the podium to address some of these 
concerns. He added that this is the public hearing and some of these concrete topics would come out in 
future deliberation too. 

 
Mr. Wayne stated that he enjoyed hearing some of the concerns that the residents have and he 
understood that they exist. He thought there was always a residence to change regardless of where and 
what is being built and that his naturally a headwind that they face as developers but it is always their goal 
to do their best to work with the Planning Commission, The Board of Trustees, and the members of the 
public to address their concerns as best as they can. 

 
Mr. Wayne said that there was a lot of concern about drainage. He said it sounded to him that there is 
some understanding that there won’t be a stormwater management system within the development, that is 
not the case, that is going to be a requirement and there will be a number of storm drains all throughout 
the parking lot of this project, all of those will connect into the city storm drain and, in their opinion, actually 
improve the drainage that exists there. Right now, the rain falls in the vacant land and goes wherever it 
wants, in this case, it falls on a parking lot and goes to the storm drains, and heads into the storm sewer. 

 
Mr. Wayne said there are two entrances, there was a comment made that there was only one entrance, 
there are two. They are under contract to also purchase the 7-acre parcel that exists on the corner of 
Waldon and Lapeer. The sole reason that they wanted to purchase that parcel was to allow them to put 
the road onto Lapeer, so as to not overburden the Walden entrance. It was their understanding, and 
general logic would tell them that if there were significant traffic volumes on Waldon Rd. so much so that 
they are backed up past the entrance no wise person is going to voluntarily exit their development onto 
Waldon rather than onto Lapeer.  It is important to know that there are two entrances. 

 
Mr. Wayne said there was also a comment made that there were 21-acres being affected, there are only 
8-acres being affected in terms of where the building itself is being constructed. There are 21 total acres 
of land within the land that is being requested for (PUD), 8 of those will contain the building and the 
parking lot and about 13 of those will contain the nature preserve. 

 
Mr. Wayne said there were a lot of comments that people would love to see single-family homes here, and 
it is understandable it is zoned for that. Single-family homes on this particular parcel are not feasible. He 
thought that if they were Pulte, they would have ended up building on this site as they wanted to originally. 
They ran into some issues with high-water tables which indicated that they couldn’t build basements, 
which is a significate detraction from any single-family development in terms of value on sale. He also 
knew that there was some effort from the Fire Department where they wanted to sprinkle the insides of 
these homes, meaning adding fire suppression systems and it is very cost prohibited in a single-family 
environment.  That was the extent of his knowledge on that issue but to his understanding, those are 
some of the complications with single-family homes, and for that reason, this is an alternative to that that it 
is keeping with the spirit of providing residential options for the community just in a different capacity. 

 
Mr. Wayne stated that there was a comment made those values of a home could decrease by 25-50% he 
was not sure that that was rational. He didn’t know exactly what that was rooted in but from their 
perspective, they have never seen that occur based on any multi-family development. As it relates to 
property values on a broader standpoint, they don’t mean to suggest that because this project gets built 
their home is going to skyrocket in value, what they mean to suggest is that data shows that in 
communities that have more multi-family dwelling units it creates a more balanced community. It provides 

381



PC-2021-78, THE WOODLANDS, WEDNESDAY, OCTOBER 20, 2021 PUBLIC HEARING 

15 

 

 

people with different goals and objectives to be members of that community, and contribute to that 
community, and participate in that community. As a result, that that community becomes more desirable 
to live in.  That is why property values increase over time when there is more presence of multi-family. 

 

Mr. Wayne stated that they recognize traffics is a concern they have heard it a number of times tonight. 
May he respectfully suggest to everyone in the room that has been an issue long before they arrived here 
tonight. In fact, in their research, they found a comment posted on a public forum that asked for a traffic 
light at the corner of Waldon and Lapeer 10 years ago. Obviously, they are not creating the problem, it 
already exists. 

 
Mr. Wayne said that they had no solicitations on Facebook. Not sure where those came from but no one 
from their camp. 

 
Mr. Wayne noted that as it relates to a traffic light at Lapeer and Waldon that is not a decision that they 
can influence that is the responsibility of RCOC and MDOT. If that is the direction that the Township 
would like to go then they would be in full support of helping to peruse a traffic light that would help to 
reduce the traffic burden of this project. As it relates to that traffic study there is evidence that suggests 
that even with that development built and that improvement made by RCOC or MDOT that the traffic 
volumes on Lapeer and Waldon will significantly improve to a factor of 10x of what they are today even 
with their project built. Again, they will walk arm and arm with all of the Planning Commission and the 
Board of Trustees to aid in providing the resource and that public infrastructure but is not something that 
they can build themselves. 

 
Mr. Wayne said that they conducted environmental testing on the site, it returned that there was no 
presence of (REC)’s Recognizable Environmental Conditions present on the site.  They intend to work 
with EGLE and go through the wetland permitting process and intend to explore that more at the next 
phase of the project. At this time, they understand that those conditions exist and through their additional 
research they will be able to uncover exactly how to attend to those situations. 

 
Mr. Wayne stated that there was a comment made that there were not a lot of infrastructures to support 
190 more residents. He knew vacant or mostly vacant retail buildings that exist at Silverbell and Lapeer 
and perhaps if there were more residents in the area the more retail business could join that retail 
development and perhaps it would encourage others along the Lapeer and Waldon corridors so as to 
provide more restaurants dining entertainment, retail options for all the members of Orion Township. 

 
Mr. Wayne said that they feel a huge community benefit of this project is in fact the nature preserves. He 
said that it is their intention to share this resource with all neighboring properties. As it relates to property 
values if their condo has access to a 12-acres nature preserve that is immediately adjacent to it he thought 
it was a reasonable assumption to assume that that is more desirable than if it did not.  They look forward 
to working with all the neighboring properties to grant them access to utilize this beautiful resource. 

 

Mr. Wayne stated that as it relates to height, the only way to create that beautiful resource is through three 
stories. They would not be able to fit the necessary amount of density that is required to make this project 
viable by reducing it to 2-stores and keeping the nature preserve where it is located, there simply isn’t 
enough space. In exchange for increasing the building to a 3rd story, they are able to create the 13-acre 
nature preserve, which in their opinion is a huge benefit to the community. 

 
Mr. Wayne said that there was a mention of a safety path along Waldon Rd., again, that the majority of 
that is not their property and a piece of public infrastructure that they would love to support the creation of 
but not something that they are in control of. 

 
Mr. Wayne stated that in closing he would like to reiterate that clearly there is some opposition to this 
project from members of the community, they understand that, and with any development, it is always 
going to be that way.  They want to continue to hear those comments and continue to refine their plan in a 
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way that is going to allow them to elevate a lot of those concerns, and work with the Planning Commission 
and the rest of the Township Board to create a project that is a benefit for Orion Township for years to 
come. 

 

Trustee Steele asked if they planned on keeping the development after it is built and if they will be 
managing it?  And the total value of the entire project? 

 
Mr. Wayne replied that the total value of the project they estimated it in the ballpark of 36 million. That 
encompasses all land acquisitions, soft costs, and constructions costs. As far as ownership is concerned 
it is currently their intention to continue to own the property and manage it for a given period. There are 
always changes in market situations that might suggest selling the project so they always evaluate those 
but at this time it is their intention to build this project and to continue to own and operate it in the Orion 
Township community. 

 

Chairman Reynolds closed the public hearing at 8:41 p.m. 

Trustee Shults closed their public hearing at 8:41 p.m. 

Respectfully submitted, 

 

         November 3, 2021 

Debra Walton      ________________________________ 
PC/ZBA Recording Secretary 

Charter Township of Orion Planning Commission Approval Date 
 

*Attachment 
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PC-2021-78, The Woodlands 
PUD Concept Plan 

09-23-351-024 
 
 
 

 Name Owner of (address) In Favor Opposed 

Michael & Alina Caldwell 336 Four Seasons Dr.  
X 

Phyllis Cunningham 226 Four Seasons Dr.  X 

Norbert & Sylvia Saje 212 Four Seasons Dr.  X 

Mike Cunningham 266 Four Seasons Dr.  
X 

Kathy Sweeney 170 Four Seasons Dr.  X 

Theresa Brown 378 Four Seasons Dr.  
X 

Mary Mansfield 177 Four Seasons Dr.  X 

Anne Earle 354 Four Seasons Dr.  X 

Cheryl Querro 254 Four Seasons Dr.  X 

Beverly Rolfsen 103 Four Seasons Dr.  
X 

Barbara VanPaaphorst 134 Four Seasons Dr.  X 

John and Sue Falvo 242 Four Seasons Dr.  X 

Linda Stein 289 Four Seasons Dr.  X 

Sharon McQueen 229 Four Seasons Dr.  X 

Jonathon Zupancic 413 Waldon Meadows Ct.  
X 

Amy Reynolds 419 Waldon Meadows Ct.  X 

Nick Welshans 419 Waldon Meadows Ct.  X 

Terry Clissold 322 Four Seasons Dr.  X 

Brian Zakalowski Vacant parcel in Waldon Meadows subdivision  X 

Ronald Schoenstein 3093 Waldon Meadows Dr.  X 

Meredith Haataja 321 Waldon Ridge Dr.  X 

Jill Bann 2800 Waldon Park Dr.  
X 

Richard & Ashley Zettel 2829 Waldon Park Dr.  X 

Susan L Johnston 348 Four Seasons Dr.  X 
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TO: Charter Township of Orion Board of Trustees

FROM:             Charter Township of Orion Planning Commission 

DATE:  March 2, 2022

RE:             PC-2021-78, The Woodlands PUD Concept & Eligibility Request 
______________________________________________________________________________
The applicant, Detroit Riverside Capital, is requesting PUD Concept approval for PC-2021-78, The Woodlands, 
located on a vacant parcel located east of 310 Waldon Road, (Sidwell #09-23-351-024) and 3030 S. Lapeer 
Road, (Sidwell #09-26-101-021). The request is to rezone the properties from Suburban Estates (SE), Single 
Family Residential-2 (R-2), and General Business (GB) to Planned Unit Development (PUD) to construct a 166 
multi-family unit development and a restaurant.

Two Joint Public Hearings were held.  The second was held because the applicant added a parcel to the PUD 
that was not in the initial application and as such was not part of the first Joint Public Hearing.  The Planning 
Commission held the second joint Public Hearing with the Board of Trustees on February 2, 2022 and on the 
same meeting the following motion was passed to forward a recommend to the Board of Trustees to deny the 
Concept Plan:

Moved by Vice-Chairman Gross, seconded by Secretary St. Henry, that relative to 
PC-2021-78, The Woodlands PUD Concept and Eligibility plan, the Planning 
Commission forwards a recommendation to the Township Board to deny PC-
2021-78, The Woodlands Planned Unit Development Concept and Eligibility plan, 
located on a vacant parcel located east of 3010 Waldon Rd., Sidwell #09-23-351-
024 and 3030 S. Lapeer Rd., Sidwell #09-26-101-021 for plans date stamped 
received January 5, 2022.  This recommendation to deny is based on the following 
findings of fact:  that there is no recognizable benefit to the community and is not 
consistent with the intent of the PUD Concept or the PUD Ordinance:  1) the 
proposed Planned Unit Development for 166 dwelling units is based on a density 
on a total of the 27-acres which includes 7-acres of currently GB zoning property 
and is not consistent or comply with the underlying zoning or Master Plan 
designation for the subject property; 2) the property is not compatible with adjacent 
low-density residential uses as identified on the Master Plan and with the existing 
zoning and will have a negative impact on surrounding properties; 3) there is a 
lack of compliance with the zoning ordinance requirements for residential 
development of multiple-family designation such as being an excess of the building 
height of 42-ft. versus 30-ft. required;  4) excess building length 380-ft. versus 200-
ft. maximum, and excess parking location, two buildings from 300-ft. to 500-ft.; 5) 
the potential negative impact on the traffic at Waldon and Lapeer Roads, although 
improvements have been identified in a preliminary traffic study they have not 
been addressed as to how they would be implemented; 6) a concern on high-
quality architectural design, his opinion that the mass and bulk of the buildings are 
not consistent with the existing development in the area and do not comply with 
the respective zoning ordinance requirements; 7) there is no design provided for 
the restaurant provided in the PUD.

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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Discussion on the motion:

Mr. Wayne said when they look at the site, they talked about some of the 
challenges, the existing zoning, and what is possible, they outlined that it is 
financially impossible to build as zoned.  From that perspective that would 
imply that the property must be rezoned to be built on at some point 
trusting that their estimates are accurate.  He asked in thinking about the 
need to have there be a viable path forward, is it multi-family specifically 
that is a concern?  For example, if they were to look at RM-1 and try to 
apply for RM-1 with an ordinance and they were able to eliminate it if they 
have four issues currently, they are able to just need one variance on RM-1 
would a rezone to RM-1 with a variance present a different perspective 
from the Planning Commission or not?  Chairman Reynolds replied that 
they are there to evaluate what is in front of them.  He thought that all of 
them are going to have different thoughts and perspectives on what would 
make everything work.  He thought that there have been a number of items 
that have been discussed including in the motion that is on the table now to 
talk about underlying zoning.  They are aware as a Commission the 
economics of the Township.  They are aware of the missing middle they 
are working on their Master Plan and they have discussed this extensively.  
He thought the struggle they have here is, once again, is that they look at 
all of these factors as a whole and there is a push and pull.  They 
understand that economics influence a site and they also acknowledge that 
existing zoning does along with the zoning parameters which they layout.  
They ask for straight zone projects to apply for, yes there is a process of 
variances but in a lot of ways, it is very similar to a PUD.  Is there any way 
that they could come to a different conclusion on this project, he was sure 
there were.  Does it fit within the economics?  Maybe not. Does it fit with 
compatibility? Maybe.  They are always there to consider further thoughts 
and future projects.  He commended them for what they brought forth and 
the effort that they have put forth in front of them.  He thought that there 
were still some factors here that needed to be considered in part of this 
development.

Chairman Reynolds said this is a PUD this is a recommendation from the 
Planning Commission.  This forwards on to the Board and this is a multi-
step process, so this recommendation to deny this PC case and the facts 
that were provided would be forwarded to the Board of Trustees for their 
discussion at a later meeting date.

Roll call vote was as follows:  Walker, yes; Brackon, yes; St. Henry, yes; Gross, 
yes; Urbanowski, yes; Gingell, yes; Reynolds, yes. Motion carried 7-0  

In that the applicant modified their application after the first Joint Public Hearing, only the most recent plan, 
with the additional parcel added, is being forwarded to you.  I have also included consultant reviews for the 
most recent plan, the amended application, the minutes from both Joint Public Hearings, the Planning 
Commission meeting minutes from February 2, 2022, citizen letters, a wetland report (not reviewed by 
consultant), a traffic study, and a Trip Generation Comparison.  If you have any questions, please feel free 
to contact me at (248) 391-0304 x 5000.
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