
Televised Live, Government Channel WTRY  (10 WideOpenWest and 17 Comcast) Replayed Wednesdays 3:00 pm, 6:00 pm and 11:00 pm 

PLANNING COMMISSION 
MEETING AGENDA 

  REGULAR MEETING 
 

Carlton Faison, Chairman, Tom Krent, Vice Chairman 
Ollie Apahidean, Karen Crusse, Barbara Fowler,  

Michael W. Hutson, David Lambert, Sadek Rahman and John J. Tagle 

   

November 12, 2019 7:00 P.M. Council Chambers 
   

 
1. ROLL CALL 
 
2. APPROVAL OF AGENDA 
 
3. APPROVAL OF MINUTES – October 22, 2019 
 
4. PUBLIC COMMENT – For Items Not on the Agenda 

 
SPECIAL USE 

 
5.  PUBLIC HEARING - SPECIAL USE AND PRELIMINARY SITE PLAN REVIEW (File 

Number SU JPLN2019-0008) – Proposed Courtyard Hotel, East side of New King, west of 
Crooks, 5550 New King (PIN 88-20-08-276-006), Section 8, Currently Zoned OM (Office 
Mixed Use) Zoning District 

 
PRELIMINARY SITE PLAN REVIEW 

 
6. PRELIMINARY SITE PLAN REVIEW (SP JPLN2019-0032) - Proposed GFA Long Lake 

Multifamily Development, West side of Dequindre, north of Long Lake (PIN 88-20-12-476-
070), Section 12, Currently Zoned NN (Neighborhood Node “J”) and EP (Environmental 
Protection) Districts 

 
 
7. PUBLIC COMMENT – Items on Current Agenda 
 
8. PLANNING COMMISSION COMMENT 
 
ADJOURN 
 
NOTICE: People with disabilities needing accommodations for effective participation in this meeting 

should contact the City Clerk by e-mail at clerk@troymi.gov or by calling (248) 524-3317 at least two 
working days in advance of the meeting.  An attempt will be made to make reasonable 
accommodations. 

 
 

248.524.3364 
planning@troymi.gov 

mailto:clerk@ci.troy.mi.us


PLANNING COMMISSION REGULAR MEETING – DRAFT OCTOBER 22, 2019 
  

 
 

1 
 

Chair Faison called the Regular meeting of the Troy City Planning Commission to order at 
7:00 p.m. on October 22, 2019 in the Council Chamber of the Troy City Hall. 
 
1. ROLL CALL 

 

Present: 
Ollie Apahidean 
Karen Crusse 
Carlton M. Faison 
Barbara Fowler 
Michael W. Hutson 
Tom Krent 
David Lambert 
Sadek Rahman 
 

Absent: 
John J. Tagle 
 

Also Present: 
R. Brent Savidant, Community Development Director 
Ben Carlisle, Carlisle Wortman Associates 
Lori Grigg Bluhm, City Attorney 
Jackie Ferencz, Planning Department Administrative Assistant 
Kathy L. Czarnecki, Recording Secretary 
 

2. APPROVAL OF AGENDA 
 

Resolution # PC-2019-10-071 
Moved by: Krent 
Support by: Apahidean 
 

RESOLVED, To approve the Agenda as prepared. 
 

Yes: All present (8) 
Absent: Tagle 
 

MOTION CARRIED 
 

3. APPROVAL OF MINUTES 
 

Resolution # PC-2019-10-072 
Moved by: Lambert 
Support by: Fowler 
 

RESOLVED, To approve the minutes of the October 8, 2019 Regular meeting as 
submitted. 
 

Yes: All present (8) 
Absent: Tagle 
 

MOTION CARRIED 
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4. PUBLIC COMMENT – Items not on the Agenda 
 
There was no one present who wished to speak. 
 

PRELIMINARY SITE PLAN REVIEW 
 

5. PRELIMINARY SITE PLAN REVIEW (SP JPLN2019-0031) – Proposed GFA Hopedale 
Site Condominium, 7 units/lots, North of Hopedale, West of John R, South of Square 
Lake (88-20-11-277-024), Section 11, Currently Zoned R-1C (One Family Residential) 
Zoning District 
 
Mr. Carlisle reviewed the Preliminary Site Plan application. Mr. Carlisle said the 
proposed development is permitted by right and meets all requirements of the Zoning 
Ordinance. He addressed the stub street extension of Viking to Hopedale, the mitigation 
of trees and elevations. Mr. Carlisle recommended Preliminary Site Plan approval. 
 
Applicant Gary Abitheira addressed the various elevations inclusive of a custom ranch 
option, building materials and price ranges. 
 
Mr. Savidant announced the Planning Department received correspondence from Dr. 
Kay-Uwe and Ulrike Wagner of 5564 Viking in opposition addressing concerns with non-
preservation of existing green space. 
 
Chair Faison opened the floor for public comment. 
 

• Andreas Gebauer, 5548 Viking; voiced concerns with extension of Viking, vehicular 
lights from side-entry garages. 

• Mircea Costeiu, 5563 Viking; voiced concerns with potential increased traffic, home 
values. 

• Paul Krebs, 1896 Hopedale; voiced concerns with parking along Hopedale, 
extension of Viking in relation to his property, property maintenance. 

• Ulrike Wagner, 5564 Viking; asked to dedicate existing green space to the 
neighborhood. 

 
Chair Faison closed the floor for public comment. 
 
Mr. Abitheira brought to the Board’s attention a notation on the site plan with reference 
to the detention basin. He said if an alternate off-site location for the detention basin is 
available, the plan would allow for an additional lot/unit. 
 
There was discussion on: 

• Elevations; side entry garages. 

• Stormwater detention basin; Site Plan notation to convert to additional lot/unit. 

• Traffic concerns. 

• Stub street; designed for future development. 

• Existing green space; potential to dedicate as neighborhood park. 
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Resolution # PC-2019-10-073 
Moved by: Krent 
Support by: Lambert 
 

RESOLVED, That Preliminary Site Condominium Approval, pursuant to Article 8 and 
Section 10.02 of the Zoning Ordinance, as requested for GFA Hopedale Site 
Condominium, 7 units/lots, North of Hopedale, West of John R, South of Square Lake 
(88-20-11-277-024), Section 11, Currently Zoned R-1C (One Family Residential) 
District, be granted, and that the Planning Commission supports utilization of the 
stormwater detention convertible area as an additional lot/unit totaling eight (8) 
lots/units, subject to engineering approval. 
 

Yes: All present (8) 
Absent: Tagle 
 

MOTION CARRIED 
 
6. PUBLIC HEARING – CONDITIONAL REZONING (CR JPLN2019-001) – Proposed 

MNK Troy 1, LLC Conditional Rezoning, East side of Rochester, South of Shallowdale 
(88-20-14-152-001 and 88-20-14-301-031), Section 14, From R-1C (One Family 
Residential), RT (One Family Attached Residential) and EP (Environmental Protection) 
Zoning Districts to RT (One Family Attached Residential) and EP (Environmental 
Protection) Zoning Districts 
 
Mr. Carlisle reviewed the Conditional Rezoning application. He addressed the history of 
the parcels as relates to zoning and land use policies, noting for the past 20 years the 
zoning classification for Rochester Road is medium density residential. Mr. Carlisle 
compared what could be developed by right versus what could be developed with the 
proposed conditional rezoning. 
 
Mr. Carlisle addressed site plan issues; 1) the proposed EP zoned portion cannot be 
counted toward the overall lot density, reducing the maximum number of units to 27; 2) 
the proposed setbacks differ from setbacks shown on conceptual plan; and 3) the 
minimum landscape requirement is 20%, not 15% as proposed. 
 
Mr. Carlisle recommended to postpone the application so the applicant can address site 
plan issues and take into consideration comments from both the Planning Commission 
and public. 
 
John Thompson of Professional Engineering Associates (PEA) was present. 
 
PUBLIC HEARING OPENED 
 

• Jon Hughes, 4495 Harold; voiced opposition. He addressed concerns with a 
reduction of the EP-zoned portion and its effect on his property. 
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• Jim McCauley, 4435 Harold; representative of Shallowbrook Homeowners’ 
Association. Mr. McCauley addressed concerns with the reduction of the negotiated 
EP zoned area, EP density as relates to the number of proposed lots, reduction of 
open space, retention/detention plans and deficiencies in the application. He asked 
the Board’s consideration in postponing the item to allow the applicant to address 
the impact on homeowners as relates to the negotiated buffer in place since 2002. 

 
PUBLIC HEARING CLOSED 
 
There was discussion on: 

• Intent of EP zoned area to serve as buffer to residential from more intense uses. 

• Proposed reduction of EP zoned area and open space. 

• Consideration of homeowners who purchased homes with understanding of EP 
zoned protected area. 

• Conditional Rezoning process; recommending body to City Council. 
 
Mr. Thompson said the applicant is amenable to addressing concerns expressed this 
evening at the public hearing and take into consideration comments of the Planning 
Commission. He said the intent is to provide significant buffer and open space that 
correlates to the original agreement. Mr. Thompson said development of the property as 
currently zoned almost makes the property undevelopable. 
 
Resolution # PC-2019-10-074 
Moved by: Hutson 
Support by: Rahman 
 

RESOLVED, That the Planning Commission hereby postpones this item to provide the 
applicant an opportunity to clarify their application, based on issues identified in the 
report and comments by the Planning Commission. Furthermore, postponement will 
provide the applicant an opportunity to consider public comments from residents and 
input from the Planning Commission. 
 

Yes: All present (8) 
Absent: Tagle 
 

MOTION CARRIED 
 

OTHER BUSINESS 
 
7. POTENTIAL TEXT AMENDMENTS – (a) Transitions; (b) Increasing Square Footage 

Cap in a Cluster Development 
 
Mr. Savidant addressed item 7. (b) Increasing Square Footage Cap in a Cluster 
Development. He said the proposed text would increase the maximum square footage 
of a home from 1,500 square feet to 1,700 square feet as an incentive to develop 
homes desirable to empty-nesters. 
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After a brief discussion, the Board agreed to move forward with the proposed text 
amendment and schedule a Public Hearing. 
 
Mr. Carlisle addressed item 7. (a) Transitions. Mr. Carlisle said the proposed text 
amendment relates only to Neighborhood Nodes. He addressed the proposed 
amendment as relates to development height, setback and greenbelt provisions for any 
non-single-family development in Neighborhood Nodes. 
 
Discussion followed on: 

• Revising text to clarify the minimum 20-foot landscaped greenbelt is within the 
twenty (20) foot building setback for parcels abutting single family residential. 

 
The Board agreed to move forward with the proposed text amendment and schedule a 
Public Hearing. 
 

8. PUBLIC COMMENT 
 
There was no one present who wished to speak. 
 

9. PLANNING COMMISSION COMMENT 
 
There were general Planning Commission comments. 
 
Mr. Apahidean said tonight might be his final Planning Commission meeting dependent 
on the outcome of the upcoming election. 
 

The Regular meeting of the Planning Commission adjourned at 9:05 p.m. 
 
Respectfully submitted, 
 
 
 
 
        
Carlton Faison, Chair 
 
 
 
 
       
Kathy L. Czarnecki, Recording Secretary 
 

C:\Users\bob\Documents\Kathy\COT Planning Commission Minutes\2019\2019 10 22 Regular Meeting_Draft.doc 
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DATE: November 6, 2019 
 
TO: Planning Commission 
 
FROM: R. Brent Savidant, Planning Director 
 
SUBJECT: PUBLIC HEARING - SPECIAL USE AND PRELIMINARY SITE PLAN REVIEW (File 

Number SU JPLN2019-0008) – Proposed Courtyard Hotel, East side of New King, 
west of Crooks, 5550 New King (PIN 88-20-08-276-006), Currently Zoned OM 
(Office Mixed Use) Zoning District 

 
The petitioner Troy Elite Hospitality, LLC submitted the above referenced Special Use and 
Preliminary Site Plan application for the proposed 5-story, 138 room Courtyard. The 2.83-acre 
site is currently vacant and zoned OM.  
 
The subject site is part of an overall 6.1 acre parcel that is controlled by a Conditional Rezoning 
application that was approved by City Council on October 8, 2012 (see attached). The portion of 
the site fronting on Crooks is zoned CB and has been developed with a stand-alone Panera Bread 
restaurant, a two-story mixed use building with drive through, and a vacant site on the corner of 
Crooks and Corporate (to be developed as a restaurant building). The Agreement states the 
following: “The OM parcel (designated as Phase II) will be limited to and developed as either an 
office building or a hotel as presented in the approval package”. 
 
The attached report prepared by Carlisle/Wortman Associates, Inc. (CWA), the City’s Planning 
Consultant, summarizes the project. CWA prepared the report with input from various City 
departments including Planning, Engineering, Public Works and Fire. City Management supports 
the findings of fact contained in the report and the recommendations included therein. 
 
 
Attachments: 

1. Maps 
2. Report prepared by Carlisle/Wortman Associates, Inc. 
3. Traffic Impact Study, Prepared by Rowe Professional Services, dated July 19, 2019. 
4. Traffic Impact Study, Prepared by Rowe Professional Services, dated August 14, 2019. 
5. Memorandum prepared by OHM, dated August 28, 2019. 
6. Memorandum prepared by OHM, dated October 1, 2019. 
7. Conditional Rezoning Agreement, approved by City Council on October 8, 2012. 

 
G:\SPECIAL USE\SU JPLN2019-0008 COURTYARD HOTEL\PC Memo 2019 11 12.docx 



PROPOSED RESOLUTION 
 
 
PUBLIC HEARING - SPECIAL USE AND PRELIMINARY SITE PLAN REVIEW (File Number 
SU JPLN2019-0008) – Proposed Courtyard Hotel, East side of New King, west of Crooks, 5550 
New King (PIN 88-20-08-276-006), Section 8, Currently Zoned OM (Office Mixed Use) Zoning 
District 
 
Resolution # PC-2019-11- 
Moved by: 
Seconded by: 
 
RESOLVED, That Special Use Approval and Preliminary Site Plan Approval, pursuant to 
Articles 8 and 9 of the Zoning Ordinance, as requested for the proposed Courtyard Hotel, 
located on the east side of New King, west of Crooks, 5550 New King, Section 8, Currently 
Zoned OM (Office Mixed Use) District, be granted, subject to applicant the following: 
 

 ) or 
 
(denied, for the following reasons:  ) or 
 
(postponed, for the following reasons:  ) 
 
 
Yes: 
No: 
 
MOTION CARRIED/FAILED 
 
G:\SPECIAL USE\SU JPLN2019-0008 COURTYARD HOTEL\Proposed PC Resolution 11 12 2019.docc 



Note: The information provided by this application has been compiled from recorded deeds, plats, tax
maps, surveys, and other public records and data. It is not a legally recorded map survey. Users of this

data are hereby notified that the source information represented should be consulted for verification.
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Note: The information provided by this application has been compiled from recorded deeds, plats, tax
maps, surveys, and other public records and data. It is not a legally recorded map survey. Users of this

data are hereby notified that the source information represented should be consulted for verification.
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 Date:  November 5, 2019 
 

Special Use and Preliminary Site Plan Review 
For 

City of Troy, Michigan 
 
 

 
Applicant: Steller Development  
 
Project Name: Courtyard   
 
Plan Date: September 24, 19 
 
Location: Crooks Road  
 
Zoning: OM, Office Mixed Use  
 
Action Requested: Preliminary Site Plan and Special Use Approval  
 
PROJECT AND SITE DESCRIPTION 

 
In 2012, the City conditionally rezoned the entire 6.1-acre site from PUD to CB, Commercial 
Business, and OM., Office Mixed Use.  The parcel is located at the corner of Crooks Road, 
Corporate Drive, and New King Drive.  The conditional rezoning permitted the site to be 
developed in multiple phases.   
 
The first phase of the development, rezoned to CB, is the front part of the site that is adjacent to 
Crooks.  Phase 1 development includes a Panera and two-story mixed use building with drive-
through.  Phase 2 is located at the rear of the site, adjacent to New King Drive was conditionally 
rezoned to OM.  Phase 2 was conceptually approved for an office or hotel use, with the 
requirement that site development go through site plan and special use review.   Phase 3, the 
pad at the hard corner of Corporate Drive and Crooks, was rezoned to CB, and was approved as 
a restaurant.  Phase 3 will require a future site plan review by the Planning Commission.   
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The Planning Commission is only considering a site plan and Special Use review for Phase 2.  For 
Phase 2, the applicant is requesting special use and preliminary site plan approval for a five (5) 
story, 64-feet, one hundred and thirty-eight (138) room, Courtyard Hotel. The hotel will include 
direct access off New King and Corporate Drive.   
 
 

Figure 1. – Subject site aerial photo 
 

 
Size of subject property: 
1.54 acres (Phase 2 portion of site) 
 
Current use of subject property: 
Vacant  
 
Proposed use of subject site: 
5-story hotel  
 
Current Zoning: 
The property is currently zoned OM, Office Mixed Use  
 

Henrietta Avenue 

-Phase 1: approved 
 
-Phase 2: seeking approval 
 
-Phase 3: future 

Phase 3 
 

Phase 2 
 

Phase 1 
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Surrounding Property Details: 
 

Direction Zoning Use 
North RC, Research Center  Office 
South OM, Office Mixed Use  Office   
East OM, Office Mixed Use  Vacant, former Met Hotel  
West RC, Research Center  Office 

 
According to the Troy Master Plan – Future Land Use map, this area “Located at the intersection 
of two main arterial roads with a direct access ramp to I-75, North Troy is strategically located to 
serve as a major employment hub for Oakland County. North Troy currently is home to over 5,000 
primarily daytime employees; in addition, there are over 2,000 households within one mile of the 
area. However, the area is dominated by single-use office buildings with limited interconnections, 
and few amenities for these workers and nearby residents. 
 
Preparing North Troy for the next generation of growth will require a broader and more creative 
real estate strategy that will tap into regional trends and market opportunities in order to create 
a more vibrant, attractive, and flexible work environment. A compatible and vibrant mix of uses 
will create a life and vibrancy, provide interconnections and a relationship with the adjacent 
neighborhoods, reduce automobile trips, and enhance walkability by providing destinations.” 
 
Adding a compatible and vibrant use to the existing office fabric is consistent with the Master 
Plan.    
 
NATURAL RESOURCES 

 
The site was previously developed.  Currently the site has been improved with buildings and 
prepared to accommodate the new development.   
  
Items to be Addressed: None 
 

BUILDING LOCATION AND SITE ARRANGEMENT 
 

The proposed building is situated adjacent to New King Road with the front entrance oriented 
towards the the shared Phase 1 and 2 parking lot.  The site includes pedestrian and vehicular 
connections to Phase 1 and future Phase 3 of the development.  The hotel will include direct 
access off New King and Corporate Drive.   
 
Items to be Addressed:  None 
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AREA, WIDTH, HEIGHT, SETBACKS 
 
OM, Office Mixed Use bulk requirements are set forth in section 4.17. 
 

Table 1. – Site requirements and proposed dimensions 
 

 
The site plan complies will all bulk requirements.  
 
Items to be Addressed: None 
 

PARKING 
 
Parking Calculations: 
 
The parking calculations provided are included in Table 2., below. 
 

Table 2. – Required and provided parking 
 

 Required Provided 
Hotel: 
One (1) space for each room, plus 
one (1) space per one (1) 
employee on the largest typical 
shift 

133 Rooms + 5 total employees = 
138 spaces 
 
 
 

138 spaces (with shared 
parking)  

   
Barrier Free 5 5 
Bicycle Parking 2 3 
Loading 1 0 
Total 138 automobile + 2 bicycle 138 automobile + 3 bicycle 

 
The 138 spaces include shared parking with the rest of the development. The parking has been 
reviewed by the Traffic Engineer Consultant, OHM, who notes that shared parking is sufficient.  
The loading space is a requirement that can be waived by Planning Commission.    
 
Items to be Addressed: None, if Planning Commission grants loading space deviation. 

 Required Building Site Complies 

Front (New King  Drive) 10 feet 10.0 feet Complies  

Open Space 20% 28.5% Complies  

Building Coverage 40% 13.6% Complies  

Building Height 5 stories (75 feet) 5 story, 64.5 feet  Complies  
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TRAFFIC 

 
The applicant completed a traffic study for the entire development which includes: 

• 133 room hotel 
• 8,500 sq/ft of office 
• 2,176 sq/ft of medial office 
• 2,000 sq/ft coffee shop with drive-through 
• 4,400 sq/ft Panera bread with drive-through 
• 4,500 sq/ft sit down restaurant 

 
The traffic study concludes that 478 cars during the AM peak hour and 323 cars during the PM 
peak hour:  
 

 AM Peak Hour PM Peak Hour Week Day 
 In Out Total In Out Total 
Total Trips 254 224 478 162 161 323 5,028 

 
The trip generation will be distributed as follows: 
 
AM Peak Hour                                                                PM Peak Hour 
47% from and 24% to the north                                 21% from and 46% to the north 
16% from and 46% to the south                                 41% from and 24% to the south 
32% from and 17% to the east                                    23% from and 26% to the east 
5% from and 13% to the west                                     15% from and 4% to the west 
 
Based on existing level of services, the traffic study concludes that the applicant should 
construct a left turn lane at the intersection of Corporate Drive and Crooks Drive to mitigate 
additional and significant traffic delays caused by their development. 
 
OHM has reviewed the traffic study and concludes:  
 
OHM accepts the findings of the traffic impact study. The study shows that there are lengthy 
delays at the Crooks Road/I-75 off-ramp/Corporate Drive intersection and the development will 
significantly add to the delays at this intersection. The suggested eastbound left turn lane with 
200’ of storage on Corporate Drive will improve intersection operations to an acceptable level of 
service. 
 
Items to be Addressed: Work with Engineering to provide required traffic improvements as 
noted in traffic study.  
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SITE ACCESS AND CIRCULATION 

 
Vehicular access: 
 
The hotel will include direct access off New King and Corporate Drive.   
 
Pedestrian access:  
 
There are direct pedestrian connections from both New King Road and a pedestrian spine that 
connects to the development that is adjacent to Crooks Road.   
 
Items to be Addressed: None 
 
LIGHTING 

 
The applicant has provided a lighting (photometric) plan and lighting fixture details.   The 
applicant is proposing a three (3) flagpole lights, 15 bollard lights, and two (2) two-head pole and 
one (1) one-headed pole lights.  The photometrics comply with ordinance requirements.   
  
Items to be Addressed: None 
 
LANDSCAPING 

 
The application includes a landscape plan and calculations.   
 

 Required: Provided: Compliance: 
Street Trees: The Ordinance requires that 
the greenbelt shall be landscaped with a 
minimum of one (1) deciduous tree for 
every thirty (30) lineal feet, or fraction 
thereof, of frontage abutting a public road 
right-of-way.   
 
 

New King Road  
550 LF = 19 trees 
10 trees 

19 trees 
 
 

Compliant  
 

Site landscaping: A minimum of twenty 
percent (15%) of the site area shall be 
comprised of hardscape and landscape 
material. 

20%  28.5% Compliant  

Parking Lot Landscaping:  1 tree for every 
8 parking spaces.  Trees may be located 
adjacent to parking lot with planning 
commission approval.   

138 spaces =  
19 trees  

19 trees Compliant 
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Parking Lot Screening:  Screen 7 spaces 
facing New King Road  

Alternative 
landscape 
plantings  

Deciduous trees 
planted every 10 
feet and shrub 
screening  

Compliant  

The applicant proposes a retaining wall and handrail between the sidewalk on New King and the 
building courtyard.  The height of the wall varies in height.  A profile of the retaining wall is shown 
on the plans.  
 
Items to be Addressed: None 
 
FLOOR PLANS AND ELEVATIONS  

 
The applicant has submitted floor plans and elevations.  Materials include a mix of “wall plank” 
panels, and fiber cement board.   As set forth in Section 8.06.B. Development shall incorporate 
the following recognized best architectural building design practices: 

1) Foster a lasting impact on the community through the provision of high-quality design, 
construction, and detailing. 

2) Provide high quality, durable materials, such as but not limited to stone, brick, glass, and 
metal. E.I.F.S. or material equivalent shall only be used as an accent material. 

3) Develop buildings with creativity that includes balanced compositions and forms. 
4) Design roofs that are appropriate to the architectural style of the building and create an 

appropriate visual exterior mass of the building given the context of the site. 
5) For commercial buildings, incorporate clearly defined, highly visible customer entrances 

using features such as canopies, porticos, arcades, arches, wing walls, ground plane 
elements, and/or landscape planters. 

6) Include community amenities that add value to the development such as patio/ seating 
areas, water features, art work or sculpture, clock towers, pedestrian plazas with park 
benches or other features located in areas accessible to the public. 

 
The applicant should bring to the meeting the building materials samples, and a color rendering 
or a 3-D model to evaluate the overall architecture program.  The Planning Commission shall 
discuss the materials and elevations based upon the additional information provided at the 
meeting.   
 
Items to be Addressed:  Provide building material samples and a color rendering or a 3-D model 
to evaluate the overall architecture program. 
 
STANDARDS FOR APPROVAL 

 
Hotels are permitted subject to Special Use approval.    For any Special Use, according to Section 
9.02.D, the Planning Commission shall “…review the request, supplementary materials either in 
support or opposition thereto, as well as the Planning Department’s report, at a Public Hearing 
established for that purpose, and shall either grant or deny the request, table action on the 
request, or grant the request subject to specific conditions.” 
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Section 9.03 states that before approving any requests for Special Use approval, the Planning 
Commission shall consider: 
 
1. Compatibility with Adjacent Uses. The Special Use shall be designed and constructed in a 

manner harmonious with the character of adjacent property and the surrounding area. In 
determining whether a Special Use will be harmonious and not create a significant detrimental 
impact, as compared to the impacts of permitted uses.  

 
2. Compatibility with the Master Plan. The proposed Special Use shall be compatible and in 

accordance with the goals and objectives of the City of Troy Master Plan and any associated 
sub-area and corridor plans.  

 
3. Traffic Impact. The proposed Special Use shall be located and designed in a manner which will 

minimize the impact of traffic, taking into consideration: pedestrian access and safety; vehicle 
trip generation (i.e. volumes); types of traffic, access location, and design, circulation and 
parking design; street and bridge capacity and, traffic operations at nearby intersections and 
access points. Efforts shall be made to ensure that multiple transportation modes are safely 
and effectively accommodated in an effort to provide alternate modes of access and alleviate 
vehicular traffic congestion.  

 
4. Impact on Public Services. The proposed Special Use shall be adequately served by essential 

public facilities and services, such as: streets, pedestrian or bicycle facilities, police and fire 
protection, drainage systems, refuse disposal, water and sewage facilities, and schools. Such 
services shall be provided and accommodated without an unreasonable public burden.  

 
5. Compliance with Zoning Ordinance Standards. The proposed Special Use shall be designed, 

constructed, operated and maintained to meet the stated intent of the zoning districts and 
shall comply with all applicable ordinance standards. 

 
6.  Impact on the Overall Environment. The proposed Special Use shall not unreasonably impact 

the quality of natural features and the environment in comparison to the impacts associated 
with typical permitted uses. 

 
7.  Special Use Approval Specific Requirements. The general standards and requirements of this 

Section are basic to all uses authorized by Special Use Approval. The specific and detailed 
requirements relating to particular uses and area requirements must be also satisfied for those 
uses. 

 
The site was conceptually approved in 2012 for an office or a hotel use, as per the Conditional 
Rezoning Agreement.   The Planning Commission desires to review each lodging use on a case-
by-case basis to ensure the architectural and material quality is consistent with the stated 
intention of the Master Plan and Zoning Ordinance; that such use does not oversaturate the 
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market especially considering the difficulty in retrofitting hotels for future uses; and ensure that 
a hotel development does potentially negatively impact adjacent properties.   
 
Overall we find that the Special Use Standards have been met: 

• The site is master planned as North Troy, which calls for inclusion of a “compatible and 
vibrant mix of uses will create a life and vibrancy, provide interconnections and a 
relationship with the adjacent neighborhoods, reduce automobile trips, and enhance 
walkability by providing destinations.”  Adding a compatible and vibrant use to the 
existing office fabric is consistent with the Master Plan.    

• The adjacent uses are office, which is compatible with hotel uses.  
• The applicant has submitted a traffic study which notes needed improvements.  

 
 
RECOMMENDATION 

 
Overall, we support the hotel use and find that it meets the Special Use standards.  In addition to 
comments received at the public hearing, the Planning Commission discussion should include:  

1. Loading space deviation 
2. Material use and elevations 

 
We recommend approval of the site plan and Special Use with the following items to be 
addressed by the applicant:  
 

1. Work with engineering department to provide required traffic improvements as noted in 
traffic study.  

2. Any changes to building material use and elevations. 
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1420 Washington Blvd. Suite 430, Detroit, Michigan 48226 
(o)313.974.6456 (e)info@thethinkshop.us 

www.thethinkshop.us 

November 7, 2019 
 
City of Troy 
500 W. Big Beaver 
Troy, MI 48084 
 
Re: Courtyard by Marriott 
 5550 New King Drive 
 Troy, MI 48098 
 
To whom it may concern; 
 
The development is located at the northwest corner of the intersection at Crooks Road and 
Corporate Drive. The site is entered from New King Drive located to the West of the 
Property. Corporate offices dominate the area surrounding the site with commercial space 
located on Crooks Road. The proposed hotel is a 5-story Courtyard by Marriott that by 
appearance from the road sits 4 stories as the site drops at the entry level a full story. Included 
in the amenities is a recreational patio located adjacent to the building. 
   
Courtyard by Marriott is a leader in meeting the needs of the modern business traveler. This 
hotel is no exception to the style and service its clients require. The building will provide 
amenities such as a fitness center, bistro, meeting rooms, and collaborative lobby spaces 
for its business guests in addition to a marketplace. The entire development 
comprises several retail locations that benefit the community as well as the guests of the 
hotel. Included are a Panera bread, Starbucks Coffee, an orthopedic and spine rehabilitation 
center as well as locations for small commercial spaces.  
 
This Courtyard is of a contemporary aesthetic that blends itself into the context of the 
surrounding areas. Primarily constructed utilizing a low maintenance masonry/cement 
board/glazed façade, the building will then be finished with painted metal and composite wood 
detailing. The sleek design ties into the contextual fabric of the linear designed masonry glass 
office buildings that make up its surroundings. The light nature of the exterior colors blends the 
hotel into the context of the adjacent commercial buildings color palette.   
 



 

 

Memorandum 

 
To: Jimmy Asmar, Elite Hospitality, LLC  

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

Date: July 19, 2019 

RE: Courtyard Troy, Traffic Impact Assessment and Shared Parking Analysis  

 

ROWE Professional Services Company has completed our traffic impact assessment related to the proposed 

Courtyard Troy development to be located on the west side of Crooks Road, north of Corporate Drive/I-75 

Ramps, in the City of Troy, Oakland County.  The current site plan (included in the materials attached to 

this report) indicates a hotel with 133 rooms, 8,516 square feet of general office space, 2,176 square feet of 

medical office space, a 2,072-square-foot coffee shop with drive-through window, a 4,414-square-foot 

Panera bread shop with drive-through window, and a 4,500-square-foot sit-down restaurant with up to 106 

seats.  This traffic impact assessment has been completed in accordance with the requirements specified by 

the City of Troy and the Road Commission for Oakland County (RCOC). 

 

Traffic Counts 

The original turning movement traffic counts provided by your office for this study were collected during 

the weekday AM (7 to 9 a.m.) and PM (4 to 6 p.m.) peak periods on October 16, 2018 at the intersections 

of: 

• Crooks Road and Corporate Drive/I-75 ramps; 

• Corporate Drive and New King Drive; and 

• Southbound Crooks Road and the northbound to southbound crossover north of Corporate Drive. 

 

The existing turning movement traffic counts are shown in Figure 2 and are provided along with the 

intersection counts attached to this memorandum. 

 

Background Traffic Scenario 

Based on information provided by your office, the development is anticipated to be completed in 2020.  A 

background growth rate of 1.5 percent per year was determined to be appropriate in the original study 

prepared for your development and was utilized again in forecasting normal yearly increases in traffic, 

which is unrelated to your proposed development. 

 

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 (10th Edition) 

published by the Institute of Transportation Engineers (ITE), ROWE forecast the weekday AM and PM 

peak hour trips associated with the proposed development.  The results of the trip generation forecasts for 

the proposed site are provided in Table 1. 



Jimmy Asmar, Elite Hospitality, LLC 

July 19, 2019 

Page 2 

 

 

Table 1 

ITE Trip Generation for Proposed Courtyard Troy Development 

Land Use 

Land 

Use 

Code 

Size 
AM Peak Hour PM Peak Hour Week 

Day In Out Total In Out Total 

Business Hotel 312 
133 

rooms 
22 30 52 24 19 43 537 

General Office Building 710 
8,516 

sq. ft. 
29 5 34 2 9 11 97 

Medical-Dental Office 

Building 
720 

2,176 

sq. ft. 
5 2 7 2 6 8 76 

Shopping Center 820 
3,232 

sq. ft. 
2 1 3 21 22 43 583 

High-Turnover (Sit-Down) 

Restaurant 
932 

4,500 

sq. ft. 
25 20 45 27 17 44 505 

Coffee/Donut Shop with 

Drive-Through Window 
937 

2,072 

sq. ft. 
94 90 184 45 45 90 1,700 

Bead/Donut/Bagel Shop 

with Drive-Through 

Window 

940 
4,414 

sq. ft. 
77 76 153 41 43 84 1,5301 

TOTAL TRIPS 254 224 478 162 161 323 5,028 

Internal Capture, 6% AM, 22% PM 15 15 30 35 35 70 --- 

TOTAL EXTERNAL TRIPS 239 209 448 127 126 253 5,028 

Shopping Center Pass-By Rate: 34% PM --- --- --- 3 5 8 --- 

High-Turnover (Sit Down) Restaurant Pass-By 

Rate: 43% 
--- --- --- 7 6 13 --- 

Fast-Food Restaurant with Drive-Through 

Window Pass-By Rate: 49% AM; 50% PM2 
80 79 159 38 36 74 --- 

TOTAL NEW TRIPS 159 130 289 79 79 158 5,028 

1. Daily trip information not provided for Land Use 940.  Daily trips estimated to be ten times AM peak period 

(higher of both peak periods). 

2. ITE’s Trip Generation Handbook, 3rd Edition does not contain information on pass-by rates for Land Use 937: 

Coffee/Donut Shop with Drive-Through Window or Land Use 940: Coffee/Donut/Bagel Shop with Drive-

Through Window.  Information for Land Use 934: Fast-Food Restaurant with Drive-Through Window, a similar 

use, was substituted. 

 

In large, multi-use developments (where there is a mixture of retail, office, and restaurant uses), not all the 

trips generated are from sources outside the boundaries of the development, but rather some trips are 

“internally captured” within the site.  The methodology presented in Trip Generation Handbook, 3rd Edition 

was followed to determine an appropriate internal capture rate for the proposed development.  The results 

of this analysis suggest a 6 percent AM peak hour and a 22 percent PM peak hour internal capture rate for 

the combination of the shopping center, restaurants, medical office, and general office land uses.  With the 

inclusion of the internal capture reductions, the proposed development will generate 448 total trips during 

the AM peak hour (239 inbound and 209 outbound) and 253 total trips during the PM peak hour (127 

inbound and 126 outbound). 

 

Additionally, not all the traffic generated by the proposed development will be new traffic added onto the 

adjacent roadway network.  As with most retail and restaurant facilities, a significant amount of the site-

generated traffic is considered “pass-by” traffic.  Pass-by trips are trips already present on the adjacent 
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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 Institute of Transportation Engineer’s Trip 

Generation Handbook, 3rd Edition (September 2017). 

 

Trip Generation Handbook, 3rd Edition suggests a 34 percent PM peak hour pass-by rate for a shopping 

centers, a 43 percent pass-by rate for high-turnover (sit-down) restaurants, and a 49 percent AM and a 50 

percent PM pass-by rate for fast-food restaurants.  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 448 total trips during the AM peak hour and 253 total trips during the PM peak hour.  However, 

only 289 trips during the AM Peak hour and 158 trips during the PM peak hour will be new traffic not 

currently using the adjacent street network, whose primary purpose is to visit the new development. 

 

Trip Distribution 

The existing traffic volumes were used to develop a trip distribution model for the AM and PM peak hours 

for traffic generated by the proposed development.  The existing traffic patterns indicate the following 

probable distribution for the proposed development: 

 

AM Peak Hour PM Peak Hour 

47% from and 24% to the north 21% from and 46% to the north 

16% from and 46% to the south 41% from and 24% to the south 

32% from and 17% to the east 23% from and 26% to the east 

  5% from and 13% to the west 15% from and   4% to the west 

 

The proposed 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 (no build), and total future conditions for the AM 

and PM peak hours were performed for the intersections of: 

• Crooks Road and Corporate Drive/I-75 ramps; 

• Corporate Drive and New King Drive; and 

• Southbound Crooks Road and the northbound to southbound crossover north of Corporate Drive. 

 

The three proposed site driveway intersections were analyzed under total future conditions. 

 

According to the most recent edition (6th Edition) of the Highway Capacity Manual, level of service is a 

qualitative measure describing operational conditions of a traffic stream or intersection.  Level of service 

ranges from A to F, with LOS A being the best.  LOS D is generally considered to be acceptable.  Tables 2 

and 3 present the criteria for defining the various levels of service for unsignalized and signalized 

intersections, respectively. 

 

The operational analysis of the Crooks Road study intersections was performed utilizing 2000 HCM 

intersection methodology, since the HCM 6th Edition methodology does not support analysis of shared lanes 

at signalized intersections, or more than three through lanes on an approach to an unsignalized intersection. 

Although Crooks Road and Corporate Drive are both boulevards, at their intersection direct left-turns are 

allowed, and there is only a single set of signal heads for each approach (typically at boulevard intersections 
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there are “near” and “far” heads, with different clearance intervals to ensure vehicles do not become 

“trapped” in the middle of the intersection).  Due to this, the intersection of Crooks Road and Corporate 

Drive/I-75 ramps was modeled as a single intersection, rather than the typical dual-intersection boulevard 

configuration specified in Michigan Department of Transportation standards. 

 

Table 2 

Level of Service Criteria (Unsignalized Intersection) 

Level of Service Average Stopped Delay/Vehicle (seconds) 

A  10 

B > 10 and  15 

C > 15 and  25 

D > 25 and  35 

E > 35 and  50 

F > 50 

Note: LOS D is considered acceptable in urban/suburban areas. 

 

Table 3 

Level of Service Criteria (Signalized Intersection) 

Level of Service Average Stopped Delay/Vehicle (seconds) 

A  10 

B > 10 and  20 

C > 20 and  35 

D > 35 and  55 

E > 55 and  80 

F > 80 

Note: LOS D is considered acceptable in urban/suburban areas. 

 

The results of the level of service analyses for the intersections listed above are summarized in Tables 4 

through 12. 

 

Signalized Intersection of Crooks Road and Corporate Drive/I-75 Ramps 

The City of Troy’s engineering consultant, OHM, had asked that the operational analysis of this intersection 

not be completed via accepted practice with the timing permit provided by the Road Commission for 

Oakland County, but rather perform field observations of timings during the peak periods and “average” 

the observed timings.  However, the ongoing construction on I-75 in the vicinity of the project and the 

disruption to normal traffic patterns precluded this from being performed, and the timing permit information 

was utilized in the operational analysis. 

 

The results of the existing level of service analysis for the signalized intersection of Crooks Road and 

Corporate Drive/I-75 ramps indicate that, under existing conditions, all approaches to the intersection 

operate at an LOS D or better during the AM peak hour, except for the westbound approach which operates 

at an LOS E.  During the PM peak hour, all approaches to the intersection operate at an LOS D or better, 

except for the northbound and eastbound approaches which operate at an LOS E and LOS F, respectively.  

The overall intersection operates at an LOS D during the AM peak hour and at an LOS E during the PM 

peak hour. 
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With the addition of background traffic and accounting for possible SCATS optimization of the intersection 

signal timing, all approaches to the intersection would operate at an LOS D or better during both peak 

periods, except for the eastbound approach during the PM peak hour, which would continue to operate at 

an LOS F.  The overall intersection would continue operate at an LOS D during the AM peak hour and at 

an LOS E during the PM peak hour. 

 

With inclusion of the recommended background improvement of providing a dedicated eastbound left-turn 

lane with 200 feet of storage and accounting for possible SCATS optimization of the intersection signal 

timing, all approaches to the intersection would operate at an LOS D or better during both the AM and PM 

peak hours.  The overall intersection would operate at an LOS D during both peak periods. 

 

The intersection would continue to operate in a manner like the background with improvements scenario 

with the addition of site generated traffic. 

 

The operational results for the intersection of Crooks Road and Corporate Drive/I-75 ramps are presented 

in Tables 4 and 5. 

 

Table 4 

AM Peak Hour 

Level of Service Analysis for Crooks Road and Corporate Drive/I-75 Ramps 

Approach 
2018 

Existing1 

2020 

Background2 

2020 

Background 

Improved3 

2020 

Total 

Future4 

Northbound Crooks Road D (39.9) D (51.1) D (51.1) D (53.7) 

Southbound Crooks Road C (31.8) D (36.0) C (34.7) D (37.5) 

Eastbound Corporate Drive D (53.3) D (53.1) D (52.7) D (53.0) 

Westbound I-75 Off-Ramp E (70.9) D (47.5) D (47.4) D (50.4) 

Overall Intersection D (46.7) D (42.8) D (42.1) D (44.9) 

(XX.X) Average seconds of delay per vehicle. 

1. Operational results represent existing splits provided in timing permit. 

2. Operational results represent SCATS optimization. 

3. Includes background (no build) construction of an eastbound left-turn lane with 200 feet of storage. 

4. Total future condition assumes background improvements. 
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Table 5 

PM Peak Hour 

Level of Service Analysis for Crooks Road and Corporate Drive/I-75 Ramps 

Approach 
2018 

Existing1 

2020 

Background2 

2020 

Background 

Improved3 

2020 

Total 

Future4 

Northbound Crooks Road E (61.9) D (51.0) D (51.0) D (54.4) 

Southbound Crooks Road C (28.4) D (52.1) D (42.1) D (49.0) 

Eastbound Corporate Drive F (177.4) F (82.9) D (52.9) D (54.4) 

Westbound I-75 Off-Ramp D (51.5) D (52.5) D (52.0) D (54.2) 

Overall Intersection E (70.3) E (56.5) D (49.6) D (53.2) 

(XX.X) Average seconds of delay per vehicle. 

1. Operational results represent existing splits provided in timing permit. 

2. Operational results represent SCATS optimization. 

3. Includes background (no build) construction of an eastbound left-turn lane with 200 feet of storage. 

4. Total future condition assumes background improvements. 

 

Unsignalized Intersection of Corporate Drive and New King Drive 

The results of the existing level of service analysis for the unsignalized intersection of Corporate Drive and 

New King Drive indicate that, under existing conditions, all approaches to the intersection operate at an 

LOS C or better during the AM peak hour, and at an LOS B or better during the PM peak hour. 

 

The intersection would continue to operate in a manner like the existing conditions with the addition of 

background traffic. 

 

With the addition of site generated traffic to the intersection, all approaches to the intersection would 

operate at an LOS A during the AM peak hour, except for the southbound approach, which would operate 

at an LOS F.  During the PM peak hour, all approaches to the intersection would operate at an LOS C or 

better. 

 

Several mitigation measures were considered for the intersection of Corporate Drive and New King Drive 

to address the forecast poor operation of the intersection during the AM peak hour.  The southbound New 

King Drive approach already has separate left-turn and right-turn lanes, additional lanes would not 

substantially improve the forecast operation of the intersection, and dual left-turn lanes would likely 

increase the sideswipe crash experience at the intersection given the intersection is located on a curve.  

Forecast volumes at the intersection would not be enough to warrant signalization, which would also be 

difficult to properly coordinate with the existing traffic signal at Crooks Road.  Forecast volumes would 

also not be enough to warrant conversion to all-way stop control at the intersection, although this would 

result in acceptable operation at the intersection during both peak periods. 

 

The operational results for the intersection of Corporate Drive and New King Drive are presented in Tables 

6 and 7. 
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Table 6 

AM Peak Hour 

Level of Service Analysis for Corporate Drive and New King Drive 

Approach 
2018 

Existing 

2020 

Background 

2020 

Total Future 

Eastbound Corporate Drive A (5.6) A (5.7) A (6.0) 

Westbound Corporate Drive A ( - ) A ( - ) A ( - ) 

Southbound New King Drive C (17.3) C (18.1) F (55.7) 

(XX.X) Average seconds of delay per vehicle. 

( - ) Approach is unopposed and experiences no delay. 

 

Table 7 

PM Peak Hour 

Level of Service Analysis for Corporate Drive and New King Drive 

Approach 
2018 

Existing 

2020 

Background 

2020 

Total Future 

Eastbound Corporate Drive A (0.5) A (0.5) A (0.7) 

Westbound Corporate Drive A ( - ) A ( - ) A ( - ) 

Southbound New King Drive B (13.0) B (13.3) C (21.0) 

(XX.X) Average seconds of delay per vehicle. 

( - ) Approach is unopposed and experiences no delay. 

 

Unsignalized Intersection of Southbound Crooks Road and the Northbound to Southbound Crossover North 

of Corporate Drive 

The results of the existing level of service analysis for the unsignalized intersection of southbound Crooks 

Road and the northbound to southbound crossover north of Corporate Drive indicate that, under existing 

conditions, all approaches to the intersection operate at an LOS C or better during the AM peak hour, and 

at an LOS B or better during the PM peak hour. 

 

The intersection would continue to operate in a manner like the existing conditions with the addition of 

both background and site generated traffic.  Therefore, the proposed development would have a minimal 

impact on the operation of this intersection. 

 

The operational results for the intersection of southbound Crooks Road and the northbound to southbound 

crossover north of Corporate Drive are presented in Tables 8 and 9. 

 

Table 8 

AM Peak Hour 

Level of Service Analysis for Southbound Crooks Road and the 

Northbound to Southbound Crossover North of Corporate Drive 

Approach 
2018 

Existing 

2020 

Background 

2020 

Total Future 

Southbound Crooks Road A ( - ) A ( - ) A ( - ) 

Westbound Crossover C (16.6) C (17.1) C (18.9) 

(XX.X) Average seconds of delay per vehicle. 

( - ) Approach is unopposed and experiences no delay. 
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Table 9 

PM Peak Hour 

Level of Service Analysis for Southbound Crooks Road and the 

Northbound to Southbound Crossover North of Corporate Drive 

Approach 
2018 

Existing 

2020 

Background 

2020 

Total Future 

Southbound Crooks Road A ( - ) A ( - ) A ( - ) 

Westbound Crossover B (10.6) B (10.7) B (11.1) 

(XX.X) Average seconds of delay per vehicle. 

( - ) Approach is unopposed and experiences no delay. 

 

Unsignalized Intersection of Southbound Crooks Road and the East Site Driveway 

The east site driveway will be located on the west side of Crooks Road approximately 520 feet north of 

Corporate Drive.  The results of the level of service analysis for the unsignalized intersection of Crooks 

Road and the east site driveway indicate that, under total future conditions, the eastbound driveway 

approach would operate at an LOS C during the AM peak hour and at an LOS B during the PM peak hour.  

The southbound Crooks Road approach would operate at an LOS A during both peak periods. 

 

The Road Commission for Oakland County standards for right-turn treatments at driveways was not 

evaluated for the proposed east site driveway, since there is already an existing continuous right-turn lane 

at the location of the proposed east site driveway.  Left-turn warrants were not reviewed since Crooks Road 

is a boulevard at this location and direct left-turns into the driveway would not be possible.   

 

The operational results for the intersection of Crooks Road and the east site driveway are presented in Table 

10. 

 

Table 10 

AM and PM Peak Hours 

Level of Service Analysis for Crooks Road and the East Site Driveway 

Approach 
2020 

AM Peak Hour 

2020 

PM Peak Hour 

Southbound Crooks Road A ( - ) A ( - ) 

Eastbound (East) Site Driveway C (20.6) B (10.7) 

(XX.X) Average seconds of delay per vehicle.   

( - ) Approach is unopposed and experiences no delay. 

 

Unsignalized Intersection of Westbound Corporate Drive and the South Site Driveway 

The south site driveway will be located on the north side of Corporate Drive approximately 360 feet west 

of Crooks Road.  The results of the level of service analysis for the unsignalized intersection of Corporate 

Drive and the south site driveway indicate that, under total future conditions, the southbound driveway 

approach would operate at an LOS B during the AM peak hour and at an LOS A during the PM peak hour.  

The westbound Corporate Drive approach would operate at an LOS A during both peak periods. 

 

The Road Commission for Oakland County standards for right-turn treatments at driveways was evaluated 

for the proposed south site driveway.  Left-turn warrants were not reviewed since Corporate Drive is a 

boulevard at this location and direct left-turns into the driveway would not be possible.  The Average Daily 

Traffic (ADT) on westbound Corporate Drive at the location of the proposed south site driveway would be 

approximately 3,900 vehicles per day.  The peak hour right-turns would be 78.  Based on this, only a right-
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turn taper is required at the south site driveway.  The RCOC turn lane warrant analysis sheets are included 

in the appendix materials attached to this letter. 

 

The operational results for the intersection of Corporate Drive and the south site driveway are presented in 

Table 11. 

 

Table 11 

AM and PM Peak Hours 

Level of Service Analysis for Corporate Drive and the South Site Driveway 

Approach 
2020 

AM Peak Hour 

2020 

PM Peak Hour 

Westbound Corporate Drive A ( - ) A ( - ) 

Southbound (South) Site Driveway B (13.3) A (9.9) 

(XX.X) Average seconds of delay per vehicle.   

( - ) Approach is unopposed and experiences no delay. 

 

Unsignalized Intersection of New King Drive and the West Site Driveway 

The west site driveway will be located on the east side of New King Drive approximately 650 feet north of 

Corporate Drive.  The results of the level of service analysis for the unsignalized intersection of New King 

Drive and the west site driveway indicate that, under total future conditions, the westbound driveway 

approach would operate at an LOS B during both the AM and PM peak hours.  The New King Drive 

approaches would operate at an LOS A during both peak periods. 

 

The Road Commission for Oakland County standards for right-turn treatments at driveways was evaluated 

for the proposed west site driveway.  Left-turn warrants were not reviewed since there is an existing center 

two-way left-turn lane on New King Drive at the proposed west side driveway location.  The ADT on New 

King Drive at the location of the proposed west site driveway would also be estimated to be approximately 

3,900 vehicles per day.  The peak hour right-turns would be 36.  Based on this, only a right-turn taper is 

required at the south site driveway.  The RCOC turn lane warrant analysis sheets are included in the 

appendix materials attached to this letter. 

 

The operational results for the intersection of New King Drive and the west site driveway are presented in 

Table 12. 

 

Table 12 

AM and PM Peak Hours 

Level of Service Analysis for New King Drive and the West Site Driveway 

Approach 
2020 

AM Peak Hour 

2020 

PM Peak Hour 

Northbound New King Drive A ( - ) A ( - ) 

Southbound New King Drive A (0.0) A (0.0) 

Westbound (West) Site Driveway B (12.0) B (10.7) 

(XX.X) Average seconds of delay per vehicle.   

( - ) Approach is unopposed and experiences no delay. 

 

Shared Parking Analysis 

A shared parking analysis was completed for the site in accordance with both Urban Land Institute (ULI) 

and City of Troy standards.  The City of Troy allows for a shared parking analysis based on parking supply 

rates specified in the City Ordinance and ULI rates for hourly, daily, and monthly variations in parking 
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demand for the various land uses specified.  Additionally, ULI rates for employees versus visitors were also 

utilized for the various land uses within the proposed site.  Finally, as specified by the City of Troy 

engineering consultant OHM, a maximum occupancy of 95 percent of the 266 spaces on the site, or 252 

spaces, would be allowed for the shared parking analysis. 

 

This analysis was performed in order to determine the maximum possible size of a potential family 

restaurant located in the southeast quadrant of the site, based on the proposed parking supply.  All the other 

uses and sizes on the site were assumed to be fixed (mix of retail, general office, medical office, hotel, and 

fast-food restaurants), and only the number of seats in a family-style restaurant would be varied in order to 

determine the maximum possible size for this restaurant. 

 

The ULI shared parking methodologies were implemented to determine an accurate parking demand for 

the proposed site.  It is common for sites with a mixture of uses to have varying peak hourly and monthly 

parking demands, as well as being shared destinations (i.e. a customer who shops at the retail stores may 

also visit a restaurant).  Therefore, a shared parking analysis is necessary to accurately determine the amount 

in which the number of required parking spaces could be reduced by, as compared to the sum of the 

individual parking requirements for each land use on the site. 

 

ROWE analyzed the differences in activity patterns, which include monthly and time of day variances, for 

each land use.  This is because the combination of land uses within the proposed Troy Plaza site do not 

have peak utilization during the same time periods.  Time-of-Day factors for weekdays and weekends and 

monthly adjustment factors for the various land uses can be found in the attached ULI Shared Parking 

spreadsheets. 

 

The final step of the analysis was to determine the critical parking periods for the site.  All hours of operation 

from 6 a.m. to midnight were analyzed for each month of the year (including an additional late December 

analysis).  The result showed that the month of July has the highest peak demands of the year.  Furthermore, 

the overall peak time of the day for the entire site was determined to be 12 p.m. (noon) for both weekdays 

and weekends.  The overall peak period of the proposed site would be noon in July (both weekday and 

weekend were the same), resulting in a maximum demand of 252 required parking spaces.  Detailed tables 

can be found in the attached ULI Shared Parking spreadsheets. 

 

Based on the above analysis, the maximum possible size for a potential family-style restaurant on the site 

would be 106 seats. 

 

Conclusions and Recommendations 

The proposed Courtyard Troy development in the City of Troy consists of a hotel with 133 rooms, 8,516 

sq. ft. of general office space, 2,176 sq. ft. of medical office space, a 2,072 sq. ft. coffee shop with drive-

through window, a 4,414 sq. ft. Panera bread shop with drive-through window, and a 4,500 sq. ft. sit-down 

restaurant with up to 106 seats.  The proposed development will have access to southbound Crooks Road, 

westbound Corporate Drive, and New King Drive via a single driveway on each roadway. 

 

The proposed mixed-use development is forecast to generate 289 new trips during the AM peak hour (159 

inbound and 130 outbound from the site) and 158 new trips during the PM peak hour (79 inbound and 79 

outbound from the site). 

 

An operational analysis was performed for the existing, background, and total future conditions for the 

intersections of: 

• Crooks Road and Corporate Drive/I-75 ramps; 
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• Corporate Drive and New King Drive; and 

• Southbound Crooks Road and the northbound to southbound crossover north of Corporate Drive. 

 

The proposed site driveways to southbound Crooks Road, westbound Corporate Drive, and New King Drive 

were analyzed under total future conditions. 

 

A review of Road Commission for Oakland County standards indicated that only a right-turn taper would 

be warranted on westbound Corporate Drive at the south site driveway. 

 

To address impacts from existing and background traffic volumes, it is recommended that an eastbound 

left-turn lane with 200 feet of storage be provided at the intersection of Corporate Drive with Crooks Road. 

 

Poor operation of the intersection of Corporate Drive and New King Drive is forecast during the AM peak 

period under total future conditions.  Several mitigation measures were considered; however, they would 

either not be warranted or substantially improve the operation of the intersection. 

 

Based on a shared parking analysis completed for the site in accordance with City of Troy and ULI 

standards, a family-style restaurant with a maximum of 106 seats could be developed in the southeast 

portion of the site. 

 

Attachments 
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FIGURE 5
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Intersection Time period Year Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Growth Rate: 1.5%
A.M. Peak PHF
10/16/18 2018 Existing 27 112 19 644 478 554 0 605 210 539 1662 342 Buildout Year: 2020

2020 Background 28 115 20 663 492 571 0 623 216 555 1712 352 Count Year: 2018
28 115 20 663 492 571 0 623 216 555 1712 352
51 8 20 51 25 14 39 55
79 123 40 663 543 571 0 648 216 569 1751 407

Intersection Time period Year Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
A.M. Peak PHF
10/16/18 2018 Existing 140 138 647 173 20 28

2020 Background 144 142 0 0 666 178 0 0 0 21 0 29
144 142 0 0 666 178 0 0 0 21 0 29
8 6 28 79 11
152 142 0 0 672 206 0 0 0 100 0 40

Intersection Time period Year Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
A.M. Peak PHF
10/16/18 2018 Existing 65 2478

2020 Background 0 0 0 67 0 0 0 0 0 0 2552 0
0 0 0 67 0 0 0 0 0 0 2552 0

45 75
0 0 0 112 0 0 0 0 0 0 2627 0

Total Background
Site Generated

Total Future

Site Generated
Total Future

0.77 0.95

0.88 0.95 0.75

Total Background

Total Background
Site Generated

Total Future

0.76 0.92 0.95 0.95Crooks Road & 
Corp\I-75 Ramp

Corp. Drive & 
New King Drive

SB Crooks Rd & 
NB to SB X-Ovr

A.M.



Intersection Time period Year Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Growth Rate: 1.5%
P.M. Peak PHF
10/16/18 2018 Existing 171 496 73 410 119 568 0 1482 499 255 716 74 Buildout Year: 2020

2020 Background 176 511 75 422 123 585 0 1527 514 263 738 76 Count Year: 2018
176 511 75 422 123 585 0 1527 514 263 738 76
67 7 7 18 32 13 13 33
243 518 82 422 141 585 0 1559 514 276 751 109

Intersection Time period Year Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
P.M. Peak PHF
10/16/18 2018 Existing 38 667 176 17 73 61

2020 Background 39 687 0 0 181 18 0 0 0 75 0 63
39 687 0 0 181 18 0 0 0 75 0 63
12 1 11 81 2
51 687 0 0 182 29 0 0 0 156 0 65

Intersection Time period Year Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
P.M. Peak PHF
10/16/18 2018 Existing 38 1007

2020 Background 0 0 0 39 0 0 0 0 0 0 1038 0
0 0 0 39 0 0 0 0 0 0 1038 0

64 17
0 0 0 103 0 0 0 0 0 0 1055 0Total Future

Total Background
Site Generated

Total Background

0.89 0.80

0.95

0.68

0.95

0.93 0.95 0.95

Site Generated
Total Future

Total Background
Site Generated

0.79

Total Future

Crooks Road & 
Corp\I-75 Ramp

Corp. Drive & 
New King Drive

SB Crooks Rd & 
NB to SB X-Ovr

P.M.



File Name : Crooks RD & Corporate Dr
Site Code : 0056
Start Date : 1/1/2000
Page No : 1

Crooks Road & Corporate Drive/I-75 Ramp
City Of Troy
Weather Condition; Clear
Board # 2

Groups Printed- Unshifted
Crooks Rd

Southbound
I-75 Off Ramp

Westbound
Crooks Road
Northbound

Corporate Drive
Eastbound

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

07:00 AM 113 365 123 0 133 102 135 0 26 94 0 0 4 21 4 0 1120
07:15 AM 103 353 125 0 124 114 165 0 33 96 0 0 4 32 6 0 1155
07:30 AM 74 424 142 0 142 130 180 0 60 153 0 0 5 38 9 0 1357
07:45 AM 66 439 143 0 150 118 190 0 43 144 0 0 5 29 6 0 1333

Total 356 1581 533 0 549 464 670 0 162 487 0 0 18 120 25 0 4965

08:00 AM 96 438 122 0 138 115 137 0 48 163 0 0 5 24 6 0 1292
08:15 AM 106 361 132 0 124 115 137 0 59 145 0 0 4 21 6 0 1210
08:30 AM 82 389 139 0 128 103 141 0 48 139 0 0 4 29 5 0 1207
08:45 AM 76 356 99 0 130 101 146 0 59 160 0 0 5 32 7 0 1171

Total 360 1544 492 0 520 434 561 0 214 607 0 0 18 106 24 0 4880

*** BREAK ***

04:00 PM 19 159 68 0 81 25 89 0 85 297 0 0 10 70 25 0 928
04:15 PM 21 172 78 0 129 35 76 0 97 339 0 0 15 105 30 0 1097
04:30 PM 17 188 65 0 129 27 113 0 91 370 0 0 16 110 43 0 1169
04:45 PM 22 180 70 0 140 25 107 0 138 366 0 0 18 123 45 0 1234

Total 79 699 281 0 479 112 385 0 411 1372 0 0 59 408 143 0 4428

05:00 PM 18 172 58 0 145 29 111 0 111 389 0 0 21 134 44 0 1232
05:15 PM 17 176 62 0 154 38 79 0 159 357 0 0 18 129 39 0 1228
05:30 PM 15 155 62 0 133 34 105 0 115 373 0 0 15 124 33 0 1164
05:45 PM 14 156 48 0 156 27 114 0 82 361 0 0 11 126 36 0 1131

Total 64 659 230 0 588 128 409 0 467 1480 0 0 65 513 152 0 4755

Grand Total 859 4483 1536 0 2136 1138 2025 0 1254 3946 0 0 160 1147 344 0 19028
Apprch % 12.5 65.2 22.3 0 40.3 21.5 38.2 0 24.1 75.9 0 0 9.7 69.5 20.8 0  

Total % 4.5 23.6 8.1 0 11.2 6 10.6 0 6.6 20.7 0 0 0.8 6 1.8 0

Stellar Development, LLC.
2600 Auburn Road

Auburn Hills, Michigan 481326
(810) 444-7815
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File Name : Crooks RD & Corporate Dr
Site Code : 0056
Start Date : 1/1/2000
Page No : 2

Crooks Road & Corporate Drive/I-75 Ramp
City Of Troy
Weather Condition; Clear
Board # 2
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File Name : Crooks RD & Corporate Dr
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Crooks Road & Corporate Drive/I-75 Ramp
City Of Troy
Weather Condition; Clear
Board # 2
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File Name : Crooks RD & Corporate Dr
Site Code : 0056
Start Date : 1/1/2000
Page No : 4

Crooks Road & Corporate Drive/I-75 Ramp
City Of Troy
Weather Condition; Clear
Board # 2

Crooks Rd
Southbound

I-75 Off Ramp
Westbound

Crooks Road
Northbound

Corporate Drive
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 74 424 142 0 640 142 130 180 0 452 60 153 0 0 213 5 38 9 0 52 1357
07:45 AM 66 439 143 0 648 150 118 190 0 458 43 144 0 0 187 5 29 6 0 40 1333
08:00 AM 96 438 122 0 656 138 115 137 0 390 48 163 0 0 211 5 24 6 0 35 1292
08:15 AM 106 361 132 0 599 124 115 137 0 376 59 145 0 0 204 4 21 6 0 31 1210

Total Volume 342 1662 539 0 2543 554 478 644 0 1676 210 605 0 0 815 19 112 27 0 158 5192

% App. Total 13.4 65.4 21.2 0  33.1 28.5 38.4 0  25.8 74.2 0 0  12 70.9 17.1 0   
PHF .807 .946 .942 .000 .969 .923 .919 .847 .000 .915 .875 .928 .000 .000 .957 .950 .737 .750 .000 .760 .957
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File Name : Crooks RD & Corporate Dr
Site Code : 0056
Start Date : 1/1/2000
Page No : 5

Crooks Road & Corporate Drive/I-75 Ramp
City Of Troy
Weather Condition; Clear
Board # 2

Crooks Rd
Southbound

I-75 Off Ramp
Westbound

Crooks Road
Northbound

Corporate Drive
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 17 188 65 0 270 129 27 113 0 269 91 370 0 0 461 16 110 43 0 169 1169
04:45 PM 22 180 70 0 272 140 25 107 0 272 138 366 0 0 504 18 123 45 0 186 1234
05:00 PM 18 172 58 0 248 145 29 111 0 285 111 389 0 0 500 21 134 44 0 199 1232
05:15 PM 17 176 62 0 255 154 38 79 0 271 159 357 0 0 516 18 129 39 0 186 1228

Total Volume 74 716 255 0 1045 568 119 410 0 1097 499 1482 0 0 1981 73 496 171 0 740 4863

% App. Total

PHF .841 .952 .911 .000 .960 .922 .783 .907 .000 .962 .785 .952 .000 .000 .960 .869 .925 .950 .000 .930 .985
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Crooks Road & Corporate Drive/I-75 Ramp
City Of Troy
Weather Condition; Clear
Board # 2
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File Name : am corp
Site Code : 00000555
Start Date : 9/18/2018
Page No : 1

Corporate Drive & New King Drive
City of Troy
Weather Condition; Clear
Board # 1

Groups Printed- Unshifted - Bank 1
New King Drive

Southbound
I-75 Ramp
Westbound Northbound

Corporate Drive
Eastbound

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

07:00 AM 3 0 4 0 23 98 0 0 0 0 0 0 0 29 27 0 184
07:15 AM 3 0 2 0 29 119 0 0 0 0 0 0 0 33 29 0 215
07:30 AM 6 0 4 0 37 139 0 0 0 0 0 0 0 41 38 0 265
07:45 AM 5 0 5 0 45 169 0 0 0 0 0 0 0 35 42 0 301

Total 17 0 15 0 134 525 0 0 0 0 0 0 0 138 136 0 965

08:00 AM 10 0 6 0 41 174 0 0 0 0 0 0 0 27 34 0 292
08:15 AM 7 0 4 0 64 158 0 0 0 0 0 0 1 39 38 0 311
08:30 AM 6 0 5 0 23 184 0 0 0 0 0 0 0 31 26 0 275
08:45 AM 4 0 6 0 26 160 0 0 0 0 0 0 0 34 31 0 261

Total 27 0 21 0 154 676 0 0 0 0 0 0 1 131 129 0 1139

*** BREAK ***

04:00 PM 10 0 0 0 7 19 0 0 0 0 0 0 0 98 6 0 140
04:15 PM 19 0 11 0 3 23 0 0 0 0 0 0 0 106 11 0 173
04:30 PM 17 0 14 0 5 17 0 0 0 0 0 0 0 131 8 0 192
04:45 PM 15 0 12 0 4 18 0 0 0 0 0 0 0 195 7 0 251

Total 61 0 37 0 19 77 0 0 0 0 0 0 0 530 32 0 756

05:00 PM 12 0 22 0 3 35 0 0 0 0 0 0 0 157 13 0 242
05:15 PM 8 0 16 0 5 37 0 0 0 0 0 0 0 177 12 0 255
05:30 PM 26 0 23 0 5 41 0 0 0 0 0 0 0 154 6 0 255
05:45 PM 17 0 21 0 9 39 0 0 0 0 0 0 0 138 6 0 230

Total 63 0 82 0 22 152 0 0 0 0 0 0 0 626 37 0 982

Grand Total 168 0 155 0 329 1430 0 0 0 0 0 0 1 1425 334 0 3842
Apprch % 52 0 48 0 18.7 81.3 0 0 0 0 0 0 0.1 81 19 0  

Total % 4.4 0 4 0 8.6 37.2 0 0 0 0 0 0 0 37.1 8.7 0
Unshifted 168 0 155 0 329 1430 0 0 0 0 0 0 1 1425 334 0 3842

% Unshifted 100 0 100 0 100 100 0 0 0 0 0 0 100 100 100 0 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Stellar Development, LLC.
2600 Auburn Road

Auburn Hills, Michigan 481326
(810) 444-7815
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File Name : am corp
Site Code : 00000555
Start Date : 9/18/2018
Page No : 2

Corporate Drive & New King Drive
City of Troy
Weather Condition; Clear
Board # 1
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Page No : 3

Corporate Drive & New King Drive
City of Troy
Weather Condition; Clear
Board # 1
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File Name : am corp
Site Code : 00000555
Start Date : 9/18/2018
Page No : 4

Corporate Drive & New King Drive
City of Troy
Weather Condition; Clear
Board # 1

New King Drive
Southbound

I-75 Ramp
Westbound Northbound

Corporate Drive
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 5 0 5 0 10 45 169 0 0 214 0 0 0 0 0 0 35 42 0 77 301
08:00 AM 10 0 6 0 16 41 174 0 0 215 0 0 0 0 0 0 27 34 0 61 292
08:15 AM 7 0 4 0 11 64 158 0 0 222 0 0 0 0 0 1 39 38 0 78 311
08:30 AM 6 0 5 0 11 23 184 0 0 207 0 0 0 0 0 0 31 26 0 57 275

Total Volume 28 0 20 0 48 173 685 0 0 858 0 0 0 0 0 1 132 140 0 273 1179

% App. Total 58.3 0 41.7 0  20.2 79.8 0 0  0 0 0 0  0.4 48.4 51.3 0   
PHF .700 .000 .833 .000 .750 .676 .931 .000 .000 .966 .000 .000 .000 .000 .000 .250 .846 .833 .000 .875 .948

Unshifted 28 0 20 0 48 173 685 0 0 858 0 0 0 0 0 1 132 140 0 273 1179
% Unshifted 100 0 100 0 100 100 100 0 0 100 0 0 0 0 0 100 100 100 0 100 100

Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

 New King Drive 

 C
o
rp

o
ra

te
 D

ri
v
e
 

 I-7
5
 R

a
m

p
 

  

Right

28 
0 

28 
Thru

0 
0 
0 

Left

20 
0 

20 
Peds

0 
0 
0 

InOut Total
313 48 361 

0 0 0 
313 361 48 

R
ig

h
t

1
7
3

 
0
 

1
7
3

 
T

h
ru

6
8
5

 
0
 

6
8
5

 
L
e
ft 0

 
0
 

0
 

P
e
d
s 0

 
0
 

0
 

O
u
t

T
o
ta

l
In

1
5
2
 

8
5
8
 

1
0
1
0
 

0
 

0
 

0
 

1
5
2
 

1
0
1
0
 

8
5
8
 

Left
0 
0 
0 

Thru
0 
0 
0 

Right
0 
0 
0 

Peds
0 
0 
0 

Out TotalIn

1 0 1 
0 0 0 
1 1 0 

L
e
ft

1
4
0
 

0
 

1
4
0
 

T
h
ru1
3
2
 

0
 

1
3
2
 

R
ig

h
t1
 

0
 

1
 

P
e
d
s0

 
0
 

0
 

T
o
ta

l
O

u
t

In
7
1
3
 

2
7
3
 

9
8
6
 

0
 

0
 

0
 

7
1
3
 

9
8
6
 

2
7
3
 

Peak Hour Begins at 07:45 AM
 
Unshifted
Bank 1

Peak Hour Data

North

Stellar Development, LLC.
2600 Auburn Road

Auburn Hills, Michigan 481326
(810) 444-7815

29



File Name : am corp
Site Code : 00000555
Start Date : 9/18/2018
Page No : 5

Corporate Drive & New King Drive
City of Troy
Weather Condition; Clear
Board # 1

New King Drive
Southbound

I-75 Ramp
Westbound Northbound

Corporate Drive
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 15 0 12 0 27 4 18 0 0 22 0 0 0 0 0 0 195 7 0 202 251
05:00 PM 12 0 22 0 34 3 35 0 0 38 0 0 0 0 0 0 157 13 0 170 242
05:15 PM 8 0 16 0 24 5 37 0 0 42 0 0 0 0 0 0 177 12 0 189 255
05:30 PM 26 0 23 0 49 5 41 0 0 46 0 0 0 0 0 0 154 6 0 160 255

Total Volume 61 0 73 0 134 17 131 0 0 148 0 0 0 0 0 0 683 38 0 721 1003

% App. Total 45.5 0 54.5 0  11.5 88.5 0 0  0 0 0 0  0 94.7 5.3 0   
PHF .587 .000 .793 .000 .684 .850 .799 .000 .000 .804 .000 .000 .000 .000 .000 .000 .876 .731 .000 .892 .983

Unshifted 61 0 73 0 134 17 131 0 0 148 0 0 0 0 0 0 683 38 0 721 1003
% Unshifted 100 0 100 0 100 100 100 0 0 100 0 0 0 0 0 0 100 100 0 100 100

Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : am corp
Site Code : 00000555
Start Date : 9/18/2018
Page No : 6

Corporate Drive & New King Drive
City of Troy
Weather Condition; Clear
Board # 1
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Page No : 7

Corporate Drive & New King Drive
City of Troy
Weather Condition; Clear
Board # 1
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File Name : Crooks RD & NB to SB X-Over, N of Corporate Drive
Site Code : 00000057
Start Date : 1/1/2000
Page No : 1

SB Crooks Road@ NB X-Over N. of Corporat
City of Troy
Weather Condition Clear
Board # 3

Groups Printed- Unshifted
SB Crooks Rd
Southbound

NB to SB X-Over
Westbound Northbound Eastbound

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

07:00 AM 0 588 0 0 0 13 0 0 0 0 0 0 0 0 0 0 601
07:15 AM 0 569 0 0 0 12 0 0 0 0 0 0 0 0 0 0 581
07:30 AM 0 623 0 0 0 17 0 0 0 0 0 0 0 0 0 0 640
07:45 AM 0 621 0 0 0 21 0 0 0 0 0 0 0 0 0 0 642

Total 0 2401 0 0 0 63 0 0 0 0 0 0 0 0 0 0 2464

08:00 AM 0 638 0 0 0 16 0 0 0 0 0 0 0 0 0 0 654
08:15 AM 0 587 0 0 0 11 0 0 0 0 0 0 0 0 0 0 598
08:30 AM 0 588 0 0 0 17 0 0 0 0 0 0 0 0 0 0 605
08:45 AM 76 521 0 0 0 9 0 0 0 0 0 0 5 0 0 0 611

Total 76 2334 0 0 0 53 0 0 0 0 0 0 5 0 0 0 2468

*** BREAK ***

04:00 PM 0 234 0 0 0 11 0 0 0 0 0 0 0 0 0 0 245
04:15 PM 0 262 0 0 0 9 0 0 0 0 0 0 0 0 0 0 271
04:30 PM 0 255 0 0 0 7 0 0 0 0 0 0 0 0 0 0 262
04:45 PM 0 238 0 0 0 12 0 0 0 0 0 0 0 0 0 0 250

Total 0 989 0 0 0 39 0 0 0 0 0 0 0 0 0 0 1028

05:00 PM 0 248 0 0 0 10 0 0 0 0 0 0 0 0 0 0 258
05:15 PM 0 245 0 0 0 8 0 0 0 0 0 0 0 0 0 0 253
05:30 PM 0 225 0 0 0 7 0 0 0 0 0 0 0 0 0 0 232
05:45 PM 14 210 0 0 0 8 0 0 0 0 0 0 0 0 0 0 232

Total 14 928 0 0 0 33 0 0 0 0 0 0 0 0 0 0 975

Grand Total 90 6652 0 0 0 188 0 0 0 0 0 0 5 0 0 0 6935
Apprch % 1.3 98.7 0 0 0 100 0 0 0 0 0 0 100 0 0 0  

Total % 1.3 95.9 0 0 0 2.7 0 0 0 0 0 0 0.1 0 0 0

Stellar Development, LLC.
2600 Auburn Road

Auburn Hills, Michigan 481326
(810) 444-7815
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File Name : Crooks RD & NB to SB X-Over, N of Corporate Drive
Site Code : 00000057
Start Date : 1/1/2000
Page No : 2

SB Crooks Road@ NB X-Over N. of Corporat
City of Troy
Weather Condition Clear
Board # 3
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File Name : Crooks RD & NB to SB X-Over, N of Corporate Drive
Site Code : 00000057
Start Date : 1/1/2000
Page No : 3

SB Crooks Road@ NB X-Over N. of Corporat
City of Troy
Weather Condition Clear
Board # 3
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File Name : Crooks RD & NB to SB X-Over, N of Corporate Drive
Site Code : 00000057
Start Date : 1/1/2000
Page No : 4

SB Crooks Road@ NB X-Over N. of Corporat
City of Troy
Weather Condition Clear
Board # 3

SB Crooks Rd
Southbound

NB to SB X-Over
Westbound Northbound Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 623 0 0 623 0 17 0 0 17 0 0 0 0 0 0 0 0 0 0 640
07:45 AM 0 621 0 0 621 0 21 0 0 21 0 0 0 0 0 0 0 0 0 0 642
08:00 AM 0 638 0 0 638 0 16 0 0 16 0 0 0 0 0 0 0 0 0 0 654
08:15 AM 0 587 0 0 587 0 11 0 0 11 0 0 0 0 0 0 0 0 0 0 598

Total Volume 0 2469 0 0 2469 0 65 0 0 65 0 0 0 0 0 0 0 0 0 0 2534

% App. Total 0 100 0 0  0 100 0 0  0 0 0 0  0 0 0 0   
PHF .000 .967 .000 .000 .967 .000 .774 .000 .000 .774 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .969
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File Name : Crooks RD & NB to SB X-Over, N of Corporate Drive
Site Code : 00000057
Start Date : 1/1/2000
Page No : 5

SB Crooks Road@ NB X-Over N. of Corporat
City of Troy
Weather Condition Clear
Board # 3

SB Crooks Rd
Southbound

NB to SB X-Over
Westbound Northbound Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 0 262 0 0 262 0 9 0 0 9 0 0 0 0 0 0 0 0 0 0 271
04:30 PM 0 255 0 0 255 0 7 0 0 7 0 0 0 0 0 0 0 0 0 0 262
04:45 PM 0 238 0 0 238 0 12 0 0 12 0 0 0 0 0 0 0 0 0 0 250
05:00 PM 0 248 0 0 248 0 10 0 0 10 0 0 0 0 0 0 0 0 0 0 258

Total Volume 0 1003 0 0 1003 0 38 0 0 38 0 0 0 0 0 0 0 0 0 0 1041

% App. Total 0 100 0 0  0 100 0 0  0 0 0 0  0 0 0 0   
PHF .000 .957 .000 .000 .957 .000 .792 .000 .000 .792 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .960
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File Name : Crooks RD & NB to SB X-Over, N of Corporate Drive
Site Code : 00000057
Start Date : 1/1/2000
Page No : 6

SB Crooks Road@ NB X-Over N. of Corporat
City of Troy
Weather Condition Clear
Board # 3
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HCM Signalized Intersection Capacity Analysis 2018 Existing AM

1002: Corporate Drive (Pushbuttons)/I-75 Ramps (Pushbuttons) & Crooks Road (Northbound)

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

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

Lane Configurations

Traffic Volume (vph) 27 112 19 644 478 554 0 605 210 539 1662 342

Future Volume (vph) 27 112 19 644 478 554 0 605 210 539 1662 342

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

Total Lost time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8

Lane Util. Factor 0.95 1.00 0.91 0.86 0.91 0.91 1.00 0.97 0.91 1.00

Frt 1.00 0.85 1.00 0.97 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.99 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3689 1667 1695 3232 1517 5353 1667 3614 5353 1667

Flt Permitted 0.99 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3689 1667 1695 3232 1517 5353 1667 3614 5353 1667

Peak-hour factor, PHF 0.76 0.76 0.76 0.92 0.92 0.92 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 36 147 25 700 520 602 0 637 221 567 1749 360

RTOR Reduction (vph) 0 0 23 0 16 135 0 0 53 0 0 180

Lane Group Flow (vph) 0 183 2 469 922 280 0 637 168 567 1749 180

Turn Type Split NA Perm Split NA pm+ov NA pm+ov Prot NA Perm

Protected Phases 4 4 8 8 1 2 8 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 11.0 11.0 32.9 32.9 58.0 23.2 56.1 25.1 55.1 55.1

Effective Green, g (s) 11.0 11.0 32.9 32.9 58.0 23.2 56.1 25.1 55.1 55.1

Actuated g/C Ratio 0.09 0.09 0.27 0.27 0.48 0.19 0.47 0.21 0.46 0.46

Clearance Time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0

Lane Grp Cap (vph) 338 152 464 886 733 1034 779 755 2457 765

v/s Ratio Prot c0.05 0.28 c0.29 0.08 0.12 0.06 0.16 c0.33

v/s Ratio Perm 0.00 0.10 0.04 0.11

v/c Ratio 0.54 0.02 1.01 1.04 0.38 0.62 0.22 0.75 0.71 0.24

Uniform Delay, d1 52.1 49.6 43.5 43.5 19.6 44.3 18.9 44.5 26.1 19.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 0.0 44.5 41.3 0.3 2.7 0.1 6.8 1.8 0.7

Delay (s) 53.9 49.6 88.1 84.9 20.0 47.1 19.1 51.3 27.9 20.4

Level of Service D D F F B D B D C C

Approach Delay (s) 53.3 70.9 39.9 31.8

Approach LOS D E D C

Intersection Summary

HCM 2000 Control Delay 46.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 27.8

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2020 No Build AM
1002: Corporate Drive (Pushbuttons)/I-75 Ramps (Pushbuttons) & Crooks Road (Northbound)

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 07/13/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 28 115 20 663 492 571 0 623 216 555 1712 352
Future Volume (vph) 28 115 20 663 492 571 0 623 216 555 1712 352
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8
Lane Util. Factor 0.95 1.00 0.91 0.86 0.91 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.85 1.00 0.97 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.99 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3689 1667 1695 3232 1517 5353 1667 3614 5353 1667
Flt Permitted 0.99 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3689 1667 1695 3232 1517 5353 1667 3614 5353 1667
Peak-hour factor, PHF 0.76 0.76 0.76 0.92 0.92 0.92 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 37 151 26 721 535 621 0 656 227 584 1802 371
RTOR Reduction (vph) 0 0 24 0 16 152 0 0 54 0 0 178
Lane Group Flow (vph) 0 188 2 483 950 276 0 656 173 584 1802 193
Turn Type Split NA Perm Split NA pm+ov NA pm+ov Prot NA Perm
Protected Phases 4 4 8 8 1 2 8 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 11.3 11.3 37.6 37.6 63.7 17.2 54.8 26.1 50.1 50.1
Effective Green, g (s) 11.3 11.3 37.6 37.6 63.7 17.2 54.8 26.1 50.1 50.1
Actuated g/C Ratio 0.09 0.09 0.31 0.31 0.53 0.14 0.46 0.22 0.42 0.42
Clearance Time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0
Lane Grp Cap (vph) 347 156 531 1012 805 767 761 786 2234 695
v/s Ratio Prot c0.05 0.28 c0.29 0.07 0.12 0.07 0.16 c0.34
v/s Ratio Perm 0.00 0.11 0.03 0.12
v/c Ratio 0.54 0.02 0.91 0.94 0.34 0.86 0.23 0.74 0.81 0.28
Uniform Delay, d1 51.9 49.3 39.6 40.1 16.1 50.2 19.8 43.8 30.7 23.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 0.0 19.4 15.5 0.3 11.7 0.2 6.3 3.2 1.0
Delay (s) 53.6 49.3 59.0 55.6 16.4 61.9 19.9 50.1 33.9 24.0
Level of Service D D E E B E B D C C
Approach Delay (s) 53.1 47.5 51.1 36.0
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 42.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 27.8
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2020 No Build AM Imp.

1002: Corporate Drive (Pushbuttons)/I-75 Ramps (Pushbuttons) & Crooks Road (Northbound)

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

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

Lane Configurations

Traffic Volume (vph) 28 115 20 663 492 571 0 623 216 555 1712 352

Future Volume (vph) 28 115 20 663 492 571 0 623 216 555 1712 352

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

Total Lost time (s) 7.1 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8

Lane Util. Factor 1.00 0.95 1.00 0.91 0.86 0.91 0.91 1.00 0.97 0.91 1.00

Frt 1.00 1.00 0.85 1.00 0.97 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1863 3725 1667 1695 3232 1517 5353 1667 3614 5353 1667

Flt Permitted 0.95 1.00 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1863 3725 1667 1695 3232 1517 5353 1667 3614 5353 1667

Peak-hour factor, PHF 0.76 0.76 0.76 0.92 0.92 0.92 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 37 151 26 721 535 621 0 656 227 584 1802 371

RTOR Reduction (vph) 0 0 24 0 16 150 0 0 54 0 0 176

Lane Group Flow (vph) 37 151 2 483 950 278 0 656 173 584 1802 195

Turn Type Split NA Perm Split NA pm+ov NA pm+ov Prot NA Perm

Protected Phases 4 4 8 8 1 2 8 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.3 10.3 10.3 37.6 37.6 64.7 17.2 54.8 27.1 51.1 51.1

Effective Green, g (s) 10.3 10.3 10.3 37.6 37.6 64.7 17.2 54.8 27.1 51.1 51.1

Actuated g/C Ratio 0.09 0.09 0.09 0.31 0.31 0.54 0.14 0.46 0.23 0.43 0.43

Clearance Time (s) 7.1 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0

Lane Grp Cap (vph) 159 319 143 531 1012 817 767 761 816 2279 709

v/s Ratio Prot 0.02 c0.04 0.28 c0.29 0.08 0.12 0.07 0.16 c0.34

v/s Ratio Perm 0.00 0.11 0.03 0.12

v/c Ratio 0.23 0.47 0.02 0.91 0.94 0.34 0.86 0.23 0.72 0.79 0.28

Uniform Delay, d1 51.2 52.3 50.2 39.6 40.1 15.6 50.2 19.8 42.9 29.8 22.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 1.1 0.0 19.4 15.5 0.3 11.7 0.2 5.3 2.9 1.0

Delay (s) 51.9 53.4 50.3 59.0 55.6 15.9 61.9 19.9 48.2 32.7 23.4

Level of Service D D D E E B E B D C C

Approach Delay (s) 52.7 47.4 51.1 34.7

Approach LOS D D D C

Intersection Summary

HCM 2000 Control Delay 42.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 27.8

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2020 Build AM

1002: Corporate Drive (Pushbuttons)/I-75 Ramps (Pushbuttons) & Crooks Road (Northbound)

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

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

Lane Configurations

Traffic Volume (vph) 79 123 40 663 543 571 0 648 216 569 1751 407

Future Volume (vph) 79 123 40 663 543 571 0 648 216 569 1751 407

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

Total Lost time (s) 7.1 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8

Lane Util. Factor 1.00 0.95 1.00 0.91 0.86 0.91 0.91 1.00 0.97 0.91 1.00

Frt 1.00 1.00 0.85 1.00 0.97 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1863 3725 1667 1695 3244 1517 5353 1667 3614 5353 1667

Flt Permitted 0.95 1.00 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1863 3725 1667 1695 3244 1517 5353 1667 3614 5353 1667

Peak-hour factor, PHF 0.76 0.76 0.76 0.92 0.92 0.92 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 104 162 53 721 590 621 0 682 227 599 1843 428

RTOR Reduction (vph) 0 0 48 0 14 72 0 0 54 0 0 203

Lane Group Flow (vph) 104 162 5 497 980 369 0 682 173 599 1843 225

Turn Type Split NA Perm Split NA pm+ov NA pm+ov Prot NA Perm

Protected Phases 4 4 8 8 1 2 8 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 11.6 11.6 11.6 37.9 37.9 63.4 17.2 55.1 25.5 49.5 49.5

Effective Green, g (s) 11.6 11.6 11.6 37.9 37.9 63.4 17.2 55.1 25.5 49.5 49.5

Actuated g/C Ratio 0.10 0.10 0.10 0.32 0.32 0.53 0.14 0.46 0.21 0.41 0.41

Clearance Time (s) 7.1 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0

Lane Grp Cap (vph) 180 360 161 535 1024 801 767 765 767 2208 687

v/s Ratio Prot c0.06 0.04 0.29 c0.30 0.10 0.13 0.07 0.17 c0.34

v/s Ratio Perm 0.00 0.15 0.03 0.14

v/c Ratio 0.58 0.45 0.03 0.93 0.96 0.46 0.89 0.23 0.78 0.83 0.33

Uniform Delay, d1 51.9 51.2 49.1 39.7 40.3 17.6 50.5 19.6 44.6 31.6 23.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.4 0.9 0.1 22.5 18.5 0.4 14.6 0.2 7.8 3.9 1.3

Delay (s) 56.3 52.1 49.2 62.3 58.7 18.1 65.0 19.7 52.4 35.5 25.2

Level of Service E D D E E B E B D D C

Approach Delay (s) 53.0 50.4 53.7 37.5

Approach LOS D D D D

Intersection Summary

HCM 2000 Control Delay 44.9 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 27.8

Intersection Capacity Utilization 82.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2018 Existing PM
1002: Corporate Drive (Pushbuttons)/I-75 Ramps (Pushbuttons) & Crooks Road (Northbound)

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 06/06/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 171 496 73 410 119 568 0 1482 499 255 716 74
Future Volume (vph) 171 496 73 410 119 568 0 1482 499 255 716 74
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8
Lane Util. Factor 0.95 1.00 0.91 0.86 0.91 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.85 1.00 0.92 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.99 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3678 1667 1695 3066 1517 5353 1667 3614 5353 1667
Flt Permitted 0.99 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3678 1667 1695 3066 1517 5353 1667 3614 5353 1667
Peak-hour factor, PHF 0.93 0.93 0.93 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 184 533 78 432 125 598 0 1560 525 268 754 78
RTOR Reduction (vph) 0 0 66 0 161 59 0 0 47 0 0 40
Lane Group Flow (vph) 0 717 12 294 401 240 0 1560 478 268 754 38
Turn Type Split NA Perm Split NA pm+ov NA pm+ov Prot NA Perm
Protected Phases 4 4 8 8 1 2 8 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 19.9 19.9 25.9 25.9 45.1 37.2 63.1 19.2 63.2 63.2
Effective Green, g (s) 19.9 19.9 25.9 25.9 45.1 37.2 63.1 19.2 63.2 63.2
Actuated g/C Ratio 0.15 0.15 0.20 0.20 0.35 0.29 0.49 0.15 0.49 0.49
Clearance Time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0
Lane Grp Cap (vph) 563 255 337 610 526 1531 809 533 2602 810
v/s Ratio Prot c0.19 c0.17 0.13 0.07 c0.29 0.12 c0.07 0.14
v/s Ratio Perm 0.01 0.09 0.17 0.02
v/c Ratio 1.27 0.05 0.87 0.66 0.46 1.02 0.59 0.50 0.29 0.05
Uniform Delay, d1 55.1 47.0 50.4 48.0 32.9 46.4 24.1 51.0 20.0 17.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 136.5 0.1 21.1 2.6 0.6 27.9 1.2 3.4 0.3 0.1
Delay (s) 191.6 47.0 71.6 50.5 33.6 74.3 25.3 54.4 20.3 17.7
Level of Service F D E D C E C D C B
Approach Delay (s) 177.4 51.5 61.9 28.4
Approach LOS F D E C

Intersection Summary
HCM 2000 Control Delay 70.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 27.8
Intersection Capacity Utilization 88.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2020 No Build PM
1002: Corporate Drive (Pushbuttons)/I-75 Ramps (Pushbuttons) & Crooks Road (Northbound)

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 07/13/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 176 511 75 422 123 585 0 1527 514 263 738 76
Future Volume (vph) 176 511 75 422 123 585 0 1527 514 263 738 76
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8
Lane Util. Factor 0.95 1.00 0.91 0.86 0.91 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.85 1.00 0.92 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.99 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3678 1667 1695 3066 1517 5353 1667 3614 5353 1667
Flt Permitted 0.99 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3678 1667 1695 3066 1517 5353 1667 3614 5353 1667
Peak-hour factor, PHF 0.93 0.93 0.93 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 189 549 81 444 129 616 0 1607 541 277 777 80
RTOR Reduction (vph) 0 0 65 0 160 90 0 0 44 0 0 45
Lane Group Flow (vph) 0 738 16 302 419 218 0 1607 497 277 777 35
Turn Type Split NA Perm Split NA pm+ov NA pm+ov Prot NA Perm
Protected Phases 4 4 8 8 1 2 8 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 25.9 25.9 26.8 26.8 36.1 40.2 67.0 9.3 56.3 56.3
Effective Green, g (s) 25.9 25.9 26.8 26.8 36.1 40.2 67.0 9.3 56.3 56.3
Actuated g/C Ratio 0.20 0.20 0.21 0.21 0.28 0.31 0.52 0.07 0.43 0.43
Clearance Time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0
Lane Grp Cap (vph) 732 332 349 632 421 1655 859 258 2318 721
v/s Ratio Prot c0.20 c0.18 0.14 0.04 c0.30 0.12 c0.08 0.15
v/s Ratio Perm 0.01 0.11 0.18 0.02
v/c Ratio 1.01 0.05 0.87 0.66 0.52 0.97 0.58 1.07 0.34 0.05
Uniform Delay, d1 52.0 42.1 49.9 47.5 39.6 44.3 21.7 60.4 24.4 21.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 35.3 0.1 19.5 2.6 1.1 16.2 0.9 76.9 0.4 0.1
Delay (s) 87.3 42.1 69.3 50.1 40.7 60.6 22.7 137.3 24.8 21.5
Level of Service F D E D D E C F C C
Approach Delay (s) 82.9 52.5 51.0 52.1
Approach LOS F D D D

Intersection Summary
HCM 2000 Control Delay 56.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 27.8
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2020 No Build PM Imp.

1002: Corporate Drive (Pushbuttons)/I-75 Ramps (Pushbuttons) & Crooks Road (Northbound)

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

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

Lane Configurations

Traffic Volume (vph) 176 511 75 422 123 585 0 1527 514 263 738 76

Future Volume (vph) 176 511 75 422 123 585 0 1527 514 263 738 76

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

Total Lost time (s) 7.1 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8

Lane Util. Factor 1.00 0.95 1.00 0.91 0.86 0.91 0.91 1.00 0.97 0.91 1.00

Frt 1.00 1.00 0.85 1.00 0.92 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1863 3725 1667 1695 3066 1517 5353 1667 3614 5353 1667

Flt Permitted 0.95 1.00 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1863 3725 1667 1695 3066 1517 5353 1667 3614 5353 1667

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

Adj. Flow (vph) 189 549 81 444 129 616 0 1607 541 277 777 80

RTOR Reduction (vph) 0 0 66 0 160 108 0 0 44 0 0 45

Lane Group Flow (vph) 189 549 15 302 419 200 0 1607 497 277 777 35

Turn Type Split NA Perm Split NA pm+ov NA pm+ov Prot NA Perm

Protected Phases 4 4 8 8 1 2 8 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.6 24.6 24.6 26.8 26.8 37.4 40.2 67.0 10.6 57.6 57.6

Effective Green, g (s) 24.6 24.6 24.6 26.8 26.8 37.4 40.2 67.0 10.6 57.6 57.6

Actuated g/C Ratio 0.19 0.19 0.19 0.21 0.21 0.29 0.31 0.52 0.08 0.44 0.44

Clearance Time (s) 7.1 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0

Lane Grp Cap (vph) 352 704 315 349 632 436 1655 859 294 2371 738

v/s Ratio Prot 0.10 c0.15 c0.18 0.14 0.04 c0.30 0.12 c0.08 0.15

v/s Ratio Perm 0.01 0.09 0.18 0.02

v/c Ratio 0.54 0.78 0.05 0.87 0.66 0.46 0.97 0.58 0.94 0.33 0.05

Uniform Delay, d1 47.6 50.1 43.1 49.9 47.5 38.0 44.3 21.7 59.4 23.6 20.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 5.5 0.1 19.5 2.6 0.8 16.2 0.9 39.6 0.4 0.1

Delay (s) 49.1 55.6 43.2 69.3 50.1 38.8 60.6 22.7 99.0 24.0 20.7

Level of Service D E D E D D E C F C C

Approach Delay (s) 52.9 52.0 51.0 42.1

Approach LOS D D D D

Intersection Summary

HCM 2000 Control Delay 49.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 27.8

Intersection Capacity Utilization 85.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2020 Build PM

1002: Corporate Drive (Pushbuttons)/I-75 Ramps (Pushbuttons) & Crooks Road (Northbound)

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

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

Lane Configurations

Traffic Volume (vph) 243 518 82 422 141 585 0 1559 514 276 751 109

Future Volume (vph) 243 518 82 422 141 585 0 1559 514 276 751 109

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

Total Lost time (s) 7.1 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8

Lane Util. Factor 1.00 0.95 1.00 0.91 0.86 0.91 0.91 1.00 0.97 0.91 1.00

Frt 1.00 1.00 0.85 1.00 0.92 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1863 3725 1667 1695 3073 1517 5353 1667 3614 5353 1667

Flt Permitted 0.95 1.00 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1863 3725 1667 1695 3073 1517 5353 1667 3614 5353 1667

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

Adj. Flow (vph) 261 557 88 444 148 616 0 1641 541 291 791 115

RTOR Reduction (vph) 0 0 71 0 133 71 0 0 44 0 0 65

Lane Group Flow (vph) 261 557 17 311 456 237 0 1641 497 291 791 50

Turn Type Split NA Perm Split NA pm+ov NA pm+ov Prot NA Perm

Protected Phases 4 4 8 8 1 2 8 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 25.0 25.0 25.0 27.0 27.0 37.0 40.2 67.2 10.0 57.0 57.0

Effective Green, g (s) 25.0 25.0 25.0 27.0 27.0 37.0 40.2 67.2 10.0 57.0 57.0

Actuated g/C Ratio 0.19 0.19 0.19 0.21 0.21 0.28 0.31 0.52 0.08 0.44 0.44

Clearance Time (s) 7.1 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0

Lane Grp Cap (vph) 358 716 320 352 638 431 1655 861 278 2347 730

v/s Ratio Prot 0.14 c0.15 c0.18 0.15 0.04 c0.31 0.12 c0.08 0.15

v/s Ratio Perm 0.01 0.11 0.18 0.03

v/c Ratio 0.73 0.78 0.05 0.88 0.71 0.55 0.99 0.58 1.05 0.34 0.07

Uniform Delay, d1 49.3 49.9 42.8 50.0 47.9 39.4 44.7 21.6 60.0 24.1 21.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.3 5.3 0.1 22.1 3.8 1.5 20.2 0.9 66.7 0.4 0.2

Delay (s) 56.6 55.2 42.9 72.0 51.7 41.0 64.9 22.6 126.7 24.4 21.3

Level of Service E E D E D D E C F C C

Approach Delay (s) 54.4 54.2 54.4 49.0

Approach LOS D D D D

Intersection Summary

HCM 2000 Control Delay 53.2 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) 27.8

Intersection Capacity Utilization 87.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM 6th TWSC 2018 Existing AM

9001: Corporate Drive & New King Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

Intersection

Int Delay, s/veh 2.3

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

Lane Configurations

Traffic Vol, veh/h 140 138 0 0 647 173 0 0 0 20 0 28

Future Vol, veh/h 140 138 0 0 647 173 0 0 0 20 0 28

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - 5 - - 0 - - - 135 - 0

Veh in Median Storage, # - 0 - - 0 - - 16965 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 88 88 95 95 95 92 92 92 75 75 75

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 159 157 0 0 681 182 0 0 0 27 0 37

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 863 0 - - - 0 1062 - 341

          Stage 1 - - - - - - 681 - -

          Stage 2 - - - - - - 381 - -

Critical Hdwy 4.14 - - - - - 6.29 - 6.94

Critical Hdwy Stg 1 - - - - - - 5.84 - -

Critical Hdwy Stg 2 - - - - - - 6.04 - -

Follow-up Hdwy 2.22 - - - - - 3.67 - 3.32

Pot Cap-1 Maneuver 775 - 0 0 - - 251 0 655

          Stage 1 - - 0 0 - - 451 0 -

          Stage 2 - - 0 0 - - 625 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 775 - - - - - 195 0 655

Mov Cap-2 Maneuver - - - - - - 195 0 -

          Stage 1 - - - - - - 350 0 -

          Stage 2 - - - - - - 625 0 -

 

Approach EB WB SB

HCM Control Delay, s 5.6 0 17.3

HCM LOS C

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2

Capacity (veh/h) 775 - - - 195 655

HCM Lane V/C Ratio 0.205 - - - 0.137 0.057

HCM Control Delay (s) 10.8 0.2 - - 26.4 10.8

HCM Lane LOS B A - - D B

HCM 95th %tile Q(veh) 0.8 - - - 0.5 0.2



HCM 6th TWSC 2020 No Build AM
9001: Corporate Drive & New King Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 07/13/2019

Intersection
Int Delay, s/veh 2.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 144 142 0 0 666 178 0 0 0 21 0 29
Future Vol, veh/h 144 142 0 0 666 178 0 0 0 21 0 29
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - 5 - - 0 - - - 135 - 0
Veh in Median Storage, # - 0 - - 0 - - 16965 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 95 95 95 92 92 92 75 75 75
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 164 161 0 0 701 187 0 0 0 28 0 39
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 888 0 - - - 0 1093 - 351
          Stage 1 - - - - - - 701 - -
          Stage 2 - - - - - - 392 - -
Critical Hdwy 4.14 - - - - - 6.29 - 6.94
Critical Hdwy Stg 1 - - - - - - 5.84 - -
Critical Hdwy Stg 2 - - - - - - 6.04 - -
Follow-up Hdwy 2.22 - - - - - 3.67 - 3.32
Pot Cap-1 Maneuver 758 - 0 0 - - 241 0 645
          Stage 1 - - 0 0 - - 440 0 -
          Stage 2 - - 0 0 - - 616 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 758 - - - - - 184 0 645
Mov Cap-2 Maneuver - - - - - - 184 0 -
          Stage 1 - - - - - - 335 0 -
          Stage 2 - - - - - - 616 0 -
 

Approach EB WB SB
HCM Control Delay, s 5.7 0 18.1
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 758 - - - 184 645
HCM Lane V/C Ratio 0.216 - - - 0.152 0.06
HCM Control Delay (s) 11.1 0.2 - - 28 10.9
HCM Lane LOS B A - - D B
HCM 95th %tile Q(veh) 0.8 - - - 0.5 0.2



HCM 6th TWSC 2020 Build AM

9001: Corporate Drive & New King Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

Intersection

Int Delay, s/veh 8.6

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

Lane Configurations

Traffic Vol, veh/h 152 142 0 0 672 206 0 0 0 100 0 40

Future Vol, veh/h 152 142 0 0 672 206 0 0 0 100 0 40

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - 5 - - 0 - - - 135 - 0

Veh in Median Storage, # - 0 - - 0 - - 16965 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 88 88 95 95 95 92 92 92 75 75 75

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 173 161 0 0 707 217 0 0 0 133 0 53

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 924 0 - - - 0 1117 - 354

          Stage 1 - - - - - - 707 - -

          Stage 2 - - - - - - 410 - -

Critical Hdwy 4.14 - - - - - 6.29 - 6.94

Critical Hdwy Stg 1 - - - - - - 5.84 - -

Critical Hdwy Stg 2 - - - - - - 6.04 - -

Follow-up Hdwy 2.22 - - - - - 3.67 - 3.32

Pot Cap-1 Maneuver 735 - 0 0 - - 233 0 642

          Stage 1 - - 0 0 - - 437 0 -

          Stage 2 - - 0 0 - - 603 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 735 - - - - - 173 0 642

Mov Cap-2 Maneuver - - - - - - 173 0 -

          Stage 1 - - - - - - 324 0 -

          Stage 2 - - - - - - 603 0 -

 

Approach EB WB SB

HCM Control Delay, s 6 0 55.7

HCM LOS F

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2

Capacity (veh/h) 735 - - - 173 642

HCM Lane V/C Ratio 0.235 - - - 0.771 0.083

HCM Control Delay (s) 11.4 0.2 - - 73.6 11.1

HCM Lane LOS B A - - F B

HCM 95th %tile Q(veh) 0.9 - - - 5 0.3



HCM 6th AWSC 2020 Build AM Imp.
9001: Corporate Drive & New King Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 07/13/2019

Intersection
Intersection Delay, s/veh 14.9
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 152 142 0 0 672 206 0 0 0 100 0 40
Future Vol, veh/h 152 142 0 0 672 206 0 0 0 100 0 40
Peak Hour Factor 0.88 0.88 0.88 0.95 0.95 0.95 0.92 0.92 0.92 0.75 0.75 0.75
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 173 161 0 0 707 217 0 0 0 133 0 53
Number of Lanes 0 3 0 0 2 1 0 0 0 1 0 1

Approach EB WB SB
Opposing Approach WB EB      
Opposing Lanes 3 3 0
Conflicting Approach Left SB      WB
Conflicting Lanes Left 2 0 3
Conflicting Approach Right      SB EB
Conflicting Lanes Right 0 2 3
HCM Control Delay 13.5 15.8 13.2
HCM LOS B C B
         

Lane EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2
Vol Left, % 84% 0% 0% 0% 0% 0% 100% 0%
Vol Thru, % 16% 100% 100% 100% 100% 0% 0% 0%
Vol Right, % 0% 0% 0% 0% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 180 57 57 336 336 206 100 40
LT Vol 152 0 0 0 0 0 100 0
Through Vol 28 57 57 336 336 0 0 0
RT Vol 0 0 0 0 0 206 0 40
Lane Flow Rate 205 65 65 354 354 217 133 53
Geometry Grp 8 8 8 8 8 8 8 8
Degree of Util (X) 0.426 0.126 0.095 0.611 0.611 0.226 0.299 0.102
Departure Headway (Hd) 7.482 7.054 5.295 6.216 6.216 3.752 8.081 6.875
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 480 505 671 580 580 948 443 518
Service Time 5.262 4.834 3.073 3.979 3.979 1.513 5.866 4.66
HCM Lane V/C Ratio 0.427 0.129 0.097 0.61 0.61 0.229 0.3 0.102
HCM Control Delay 15.8 10.9 8.6 18.3 18.3 7.6 14.3 10.4
HCM Lane LOS C B A C C A B B
HCM 95th-tile Q 2.1 0.4 0.3 4.1 4.1 0.9 1.2 0.3



HCM 6th TWSC 2018 Existing PM
9001: Corporate Drive & New King Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 06/06/2019

Intersection
Int Delay, s/veh 2.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 38 667 0 0 176 17 0 0 0 73 0 61
Future Vol, veh/h 38 667 0 0 176 17 0 0 0 73 0 61
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - 5 - - 0 - - - 135 - 0
Veh in Median Storage, # - 0 - - 0 - - 16965 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 89 89 89 80 80 80 92 92 92 68 68 68
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 43 749 0 0 220 21 0 0 0 107 0 90
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 241 0 - - - 0 606 - 110
          Stage 1 - - - - - - 220 - -
          Stage 2 - - - - - - 386 - -
Critical Hdwy 4.14 - - - - - 6.29 - 6.94
Critical Hdwy Stg 1 - - - - - - 5.84 - -
Critical Hdwy Stg 2 - - - - - - 6.04 - -
Follow-up Hdwy 2.22 - - - - - 3.67 - 3.32
Pot Cap-1 Maneuver 1323 - 0 0 - - 456 0 922
          Stage 1 - - 0 0 - - 766 0 -
          Stage 2 - - 0 0 - - 621 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1323 - - - - - 430 0 922
Mov Cap-2 Maneuver - - - - - - 430 0 -
          Stage 1 - - - - - - 723 0 -
          Stage 2 - - - - - - 621 0 -
 

Approach EB WB SB
HCM Control Delay, s 0.5 0 13
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1323 - - - 430 922
HCM Lane V/C Ratio 0.032 - - - 0.25 0.097
HCM Control Delay (s) 7.8 0.1 - - 16.1 9.3
HCM Lane LOS A A - - C A
HCM 95th %tile Q(veh) 0.1 - - - 1 0.3



HCM 6th TWSC 2020 No Build PM
9001: Corporate Drive & New King Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 07/13/2019

Intersection
Int Delay, s/veh 2.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 39 687 0 0 181 18 0 0 0 75 0 63
Future Vol, veh/h 39 687 0 0 181 18 0 0 0 75 0 63
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - 5 - - 0 - - - 135 - 0
Veh in Median Storage, # - 0 - - 0 - - 16965 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 89 89 89 80 80 80 92 92 92 68 68 68
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 44 772 0 0 226 23 0 0 0 110 0 93
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 249 0 - - - 0 623 - 113
          Stage 1 - - - - - - 226 - -
          Stage 2 - - - - - - 397 - -
Critical Hdwy 4.14 - - - - - 6.29 - 6.94
Critical Hdwy Stg 1 - - - - - - 5.84 - -
Critical Hdwy Stg 2 - - - - - - 6.04 - -
Follow-up Hdwy 2.22 - - - - - 3.67 - 3.32
Pot Cap-1 Maneuver 1314 - 0 0 - - 446 0 918
          Stage 1 - - 0 0 - - 761 0 -
          Stage 2 - - 0 0 - - 613 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1314 - - - - - 420 0 918
Mov Cap-2 Maneuver - - - - - - 420 0 -
          Stage 1 - - - - - - 716 0 -
          Stage 2 - - - - - - 613 0 -
 

Approach EB WB SB
HCM Control Delay, s 0.5 0 13.3
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1314 - - - 420 918
HCM Lane V/C Ratio 0.033 - - - 0.263 0.101
HCM Control Delay (s) 7.8 0.1 - - 16.6 9.4
HCM Lane LOS A A - - C A
HCM 95th %tile Q(veh) 0.1 - - - 1 0.3



HCM 6th TWSC 2020 Build PM

9001: Corporate Drive & New King Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

Intersection

Int Delay, s/veh 5.2

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

Lane Configurations

Traffic Vol, veh/h 51 687 0 0 182 29 0 0 0 156 0 65

Future Vol, veh/h 51 687 0 0 182 29 0 0 0 156 0 65

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - 5 - - 0 - - - 135 - 0

Veh in Median Storage, # - 0 - - 0 - - 16965 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 89 89 89 80 80 80 92 92 92 68 68 68

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 57 772 0 0 228 36 0 0 0 229 0 96

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 264 0 - - - 0 651 - 114

          Stage 1 - - - - - - 228 - -

          Stage 2 - - - - - - 423 - -

Critical Hdwy 4.14 - - - - - 6.29 - 6.94

Critical Hdwy Stg 1 - - - - - - 5.84 - -

Critical Hdwy Stg 2 - - - - - - 6.04 - -

Follow-up Hdwy 2.22 - - - - - 3.67 - 3.32

Pot Cap-1 Maneuver 1297 - 0 0 - - 430 0 917

          Stage 1 - - 0 0 - - 759 0 -

          Stage 2 - - 0 0 - - 594 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1297 - - - - - 397 0 917

Mov Cap-2 Maneuver - - - - - - 397 0 -

          Stage 1 - - - - - - 701 0 -

          Stage 2 - - - - - - 594 0 -

 

Approach EB WB SB

HCM Control Delay, s 0.7 0 21

HCM LOS C

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2

Capacity (veh/h) 1297 - - - 397 917

HCM Lane V/C Ratio 0.044 - - - 0.578 0.104

HCM Control Delay (s) 7.9 0.2 - - 25.8 9.4

HCM Lane LOS A A - - D A

HCM 95th %tile Q(veh) 0.1 - - - 3.5 0.3



HCM 6th AWSC 2020 Build PM Imp.
9001: Corporate Drive & New King Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 07/13/2019

Intersection
Intersection Delay, s/veh 14.2
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 51 687 0 0 182 29 0 0 0 156 0 65
Future Vol, veh/h 51 687 0 0 182 29 0 0 0 156 0 65
Peak Hour Factor 0.89 0.89 0.89 0.80 0.80 0.80 0.92 0.92 0.92 0.68 0.68 0.68
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 57 772 0 0 228 36 0 0 0 229 0 96
Number of Lanes 0 3 0 0 2 1 0 0 0 1 0 1

Approach EB WB SB
Opposing Approach WB EB      
Opposing Lanes 3 3 0
Conflicting Approach Left SB      WB
Conflicting Lanes Left 2 0 3
Conflicting Approach Right      SB EB
Conflicting Lanes Right 0 2 3
HCM Control Delay 14.1 12.1 16.1
HCM LOS B B C
         

Lane EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2
Vol Left, % 27% 0% 0% 0% 0% 0% 100% 0%
Vol Thru, % 73% 100% 100% 100% 100% 0% 0% 0%
Vol Right, % 0% 0% 0% 0% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 188 275 275 91 91 29 156 65
LT Vol 51 0 0 0 0 0 156 0
Through Vol 137 275 275 91 91 0 0 0
RT Vol 0 0 0 0 0 29 0 65
Lane Flow Rate 212 309 309 114 114 36 229 96
Geometry Grp 8 8 8 8 8 8 8 8
Degree of Util (X) 0.393 0.561 0.41 0.239 0.239 0.051 0.502 0.177
Departure Headway (Hd) 6.789 6.651 4.883 7.573 7.573 5.081 7.881 6.678
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 533 547 741 477 477 707 461 540
Service Time 4.489 4.351 2.583 5.288 5.288 2.796 5.581 4.378
HCM Lane V/C Ratio 0.398 0.565 0.417 0.239 0.239 0.051 0.497 0.178
HCM Control Delay 13.8 17.5 10.9 12.7 12.7 8.1 18.3 10.8
HCM Lane LOS B C B B B A C B
HCM 95th-tile Q 1.9 3.4 2 0.9 0.9 0.2 2.8 0.6



HCM Unsignalized Intersection Capacity Analysis 2018 Existing AM

9002: Crooks Road (Southbound) & NB to SB X-Over N/O Corporate Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

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

Lane Configurations

Traffic Volume (veh/h) 0 0 0 65 0 0 0 0 0 0 2478 0

Future Volume (Veh/h) 0 0 0 65 0 0 0 0 0 0 2478 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.77 0.77 0.77 0.92 0.92 0.92 0.95 0.95 0.95

Hourly flow rate (vph) 0 0 0 84 0 0 0 0 0 0 2608 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 746

pX, platoon unblocked

vC, conflicting volume 2608 2608 652 652 2608 0 2608 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2608 2608 652 652 2608 0 2608 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 76 100 100 100 100

cM capacity (veh/h) 12 24 411 353 24 1084 162 1622

Direction, Lane # WB 1 WB 2 SB 1 SB 2 SB 3 SB 4

Volume Total 42 42 652 652 652 652

Volume Left 42 42 0 0 0 0

Volume Right 0 0 0 0 0 0

cSH 353 353 1700 1700 1700 1700

Volume to Capacity 0.12 0.12 0.38 0.38 0.38 0.38

Queue Length 95th (ft) 10 10 0 0 0 0

Control Delay (s) 16.6 16.6 0.0 0.0 0.0 0.0

Lane LOS C C

Approach Delay (s) 16.6 0.0

Approach LOS C

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 61.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2020 No Build AM
9002: Crooks Road (Southbound) & NB to SB X-Over N/O Corporate Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 07/13/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 67 0 0 0 0 0 0 2552 0
Future Volume (Veh/h) 0 0 0 67 0 0 0 0 0 0 2552 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.77 0.77 0.77 0.92 0.92 0.92 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 0 87 0 0 0 0 0 0 2686 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 746
pX, platoon unblocked
vC, conflicting volume 2686 2686 672 672 2686 0 2686 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2686 2686 672 672 2686 0 2686 0
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 100 75 100 100 100 100
cM capacity (veh/h) 10 21 399 342 21 1084 151 1622

Direction, Lane # WB 1 WB 2 SB 1 SB 2 SB 3 SB 4
Volume Total 44 44 672 672 672 672
Volume Left 44 44 0 0 0 0
Volume Right 0 0 0 0 0 0
cSH 342 342 1700 1700 1700 1700
Volume to Capacity 0.13 0.13 0.40 0.40 0.40 0.40
Queue Length 95th (ft) 11 11 0 0 0 0
Control Delay (s) 17.1 17.1 0.0 0.0 0.0 0.0
Lane LOS C C
Approach Delay (s) 17.1 0.0
Approach LOS C

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2020 Build AM

9002: Crooks Road (Southbound) & NB to SB X-Over N/O Corporate Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

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

Lane Configurations

Traffic Volume (veh/h) 0 0 0 112 0 0 0 0 0 0 2627 0

Future Volume (Veh/h) 0 0 0 112 0 0 0 0 0 0 2627 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.77 0.77 0.77 0.92 0.92 0.92 0.95 0.95 0.95

Hourly flow rate (vph) 0 0 0 145 0 0 0 0 0 0 2765 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 746

pX, platoon unblocked

vC, conflicting volume 2765 2765 691 691 2765 0 2765 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2765 2765 691 691 2765 0 2765 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 56 100 100 100 100

cM capacity (veh/h) 9 19 387 331 19 1084 141 1622

Direction, Lane # WB 1 WB 2 SB 1 SB 2 SB 3 SB 4

Volume Total 72 72 691 691 691 691

Volume Left 72 72 0 0 0 0

Volume Right 0 0 0 0 0 0

cSH 331 331 1700 1700 1700 1700

Volume to Capacity 0.22 0.22 0.41 0.41 0.41 0.41

Queue Length 95th (ft) 21 21 0 0 0 0

Control Delay (s) 18.9 18.9 0.0 0.0 0.0 0.0

Lane LOS C C

Approach Delay (s) 18.9 0.0

Approach LOS C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 64.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2018 Existing PM
9002: Crooks Road (Southbound) & NB to SB X-Over N/O Corporate Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 06/06/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 38 0 0 0 0 0 0 1007 0
Future Volume (Veh/h) 0 0 0 38 0 0 0 0 0 0 1007 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.79 0.79 0.79 0.92 0.92 0.92 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 0 48 0 0 0 0 0 0 1060 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 746
pX, platoon unblocked
vC, conflicting volume 1060 1060 265 265 1060 0 1060 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1060 1060 265 265 1060 0 1060 0
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 100 93 100 100 100 100
cM capacity (veh/h) 178 223 733 666 223 1084 653 1622

Direction, Lane # WB 1 WB 2 SB 1 SB 2 SB 3 SB 4
Volume Total 24 24 265 265 265 265
Volume Left 24 24 0 0 0 0
Volume Right 0 0 0 0 0 0
cSH 666 666 1700 1700 1700 1700
Volume to Capacity 0.04 0.04 0.16 0.16 0.16 0.16
Queue Length 95th (ft) 3 3 0 0 0 0
Control Delay (s) 10.6 10.6 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 10.6 0.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2020 No Build PM
9002: Crooks Road (Southbound) & NB to SB X-Over N/O Corporate Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 07/13/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 39 0 0 0 0 0 0 1038 0
Future Volume (Veh/h) 0 0 0 39 0 0 0 0 0 0 1038 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.79 0.79 0.79 0.92 0.92 0.92 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 0 49 0 0 0 0 0 0 1093 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 746
pX, platoon unblocked
vC, conflicting volume 1093 1093 273 273 1093 0 1093 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1093 1093 273 273 1093 0 1093 0
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 100 93 100 100 100 100
cM capacity (veh/h) 169 213 724 658 213 1084 634 1622

Direction, Lane # WB 1 WB 2 SB 1 SB 2 SB 3 SB 4
Volume Total 24 24 273 273 273 273
Volume Left 24 24 0 0 0 0
Volume Right 0 0 0 0 0 0
cSH 658 658 1700 1700 1700 1700
Volume to Capacity 0.04 0.04 0.16 0.16 0.16 0.16
Queue Length 95th (ft) 3 3 0 0 0 0
Control Delay (s) 10.7 10.7 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 10.7 0.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2020 Build PM

9002: Crooks Road (Southbound) & NB to SB X-Over N/O Corporate Drive

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

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

Lane Configurations

Traffic Volume (veh/h) 0 0 0 103 0 0 0 0 0 0 1055 0

Future Volume (Veh/h) 0 0 0 103 0 0 0 0 0 0 1055 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.79 0.79 0.79 0.92 0.92 0.92 0.95 0.95 0.95

Hourly flow rate (vph) 0 0 0 130 0 0 0 0 0 0 1111 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 746

pX, platoon unblocked

vC, conflicting volume 1111 1111 278 278 1111 0 1111 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1111 1111 278 278 1111 0 1111 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 80 100 100 100 100

cM capacity (veh/h) 164 208 720 653 208 1084 624 1622

Direction, Lane # WB 1 WB 2 SB 1 SB 2 SB 3 SB 4

Volume Total 65 65 278 278 278 278

Volume Left 65 65 0 0 0 0

Volume Right 0 0 0 0 0 0

cSH 653 653 1700 1700 1700 1700

Volume to Capacity 0.10 0.10 0.16 0.16 0.16 0.16

Queue Length 95th (ft) 8 8 0 0 0 0

Control Delay (s) 11.1 11.1 0.0 0.0 0.0 0.0

Lane LOS B B

Approach Delay (s) 11.1 0.0

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2020 Build AM

9103: Crooks Road (Southbound) (Pushbuttons)/Crooks Road (Southbound) & East Site Driveway

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 113 0 0 2614 125

Future Volume (Veh/h) 0 113 0 0 2614 125

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.95 0.95

Hourly flow rate (vph) 0 123 0 0 2752 132

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 526

pX, platoon unblocked

vC, conflicting volume 2818 754 2884

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2818 754 2884

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 65 100

cM capacity (veh/h) 14 352 126

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4

Volume Total 123 786 786 786 525

Volume Left 0 0 0 0 0

Volume Right 123 0 0 0 132

cSH 352 1700 1700 1700 1700

Volume to Capacity 0.35 0.46 0.46 0.46 0.31

Queue Length 95th (ft) 38 0 0 0 0

Control Delay (s) 20.6 0.0 0.0 0.0 0.0

Lane LOS C

Approach Delay (s) 20.6 0.0

Approach LOS C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2020 Build PM

9103: Crooks Road (Southbound) (Pushbuttons)/Crooks Road (Southbound) & East Site Driveway

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 42 0 0 1094 64

Future Volume (Veh/h) 0 42 0 0 1094 64

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.95 0.95

Hourly flow rate (vph) 0 46 0 0 1152 67

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 526

pX, platoon unblocked

vC, conflicting volume 1186 322 1219

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1186 322 1219

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 100

cM capacity (veh/h) 182 674 568

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4

Volume Total 46 329 329 329 232

Volume Left 0 0 0 0 0

Volume Right 46 0 0 0 67

cSH 674 1700 1700 1700 1700

Volume to Capacity 0.07 0.19 0.19 0.19 0.14

Queue Length 95th (ft) 5 0 0 0 0

Control Delay (s) 10.7 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 10.7 0.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 26.1% ICU Level of Service A

Analysis Period (min) 15



HCM 6th TWSC 2020 Build AM

9101: Corporate Drive/Corporate Drive (Pushbuttons) & South Site Driveway

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

Intersection

Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 242 872 78 0 6

Future Vol, veh/h 0 242 872 78 0 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 76 76 95 95 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 0 318 918 82 0 7

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 500

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.14

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.92

Pot Cap-1 Maneuver 0 - - - 0 442

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 442

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 13.3

HCM LOS B

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 442

HCM Lane V/C Ratio - - - 0.015

HCM Control Delay (s) - - - 13.3

HCM Lane LOS - - - B

HCM 95th %tile Q(veh) - - - 0



HCM 6th TWSC 2020 Build PM

9101: Corporate Drive/Corporate Drive (Pushbuttons) & South Site Driveway

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

Intersection

Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 843 210 40 0 1

Future Vol, veh/h 0 843 210 40 0 1

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 93 93 80 80 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 0 906 263 50 0 1

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 157

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.14

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.92

Pot Cap-1 Maneuver 0 - - - 0 732

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 732

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 9.9

HCM LOS A

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 732

HCM Lane V/C Ratio - - - 0.001

HCM Control Delay (s) - - - 9.9

HCM Lane LOS - - - A

HCM 95th %tile Q(veh) - - - 0



HCM 6th TWSC 2020 Build AM

9102: New King Drive & West Site Driveway

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

Intersection

Int Delay, s/veh 2.1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 90 0 322 36 0 50

Future Vol, veh/h 90 0 322 36 0 50

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 - - - 100 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 92 92 92 92 75 75

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 98 0 350 39 0 67

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 437 370 0 0 389 0

          Stage 1 370 - - - - -

          Stage 2 67 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.218 -

Pot Cap-1 Maneuver 577 676 - - 1170 -

          Stage 1 699 - - - - -

          Stage 2 956 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 577 676 - - 1170 -

Mov Cap-2 Maneuver 611 - - - - -

          Stage 1 699 - - - - -

          Stage 2 956 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 12 0 0

HCM LOS B

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 611 1170 -

HCM Lane V/C Ratio - - 0.16 - -

HCM Control Delay (s) - - 12 0 -

HCM Lane LOS - - B A -

HCM 95th %tile Q(veh) - - 0.6 0 -



HCM 6th TWSC 2020 Build PM

9102: New King Drive & West Site Driveway

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report

ROWE Professional Services Company 07/16/2019

Intersection

Int Delay, s/veh 2.5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 83 0 57 23 0 138

Future Vol, veh/h 83 0 57 23 0 138

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 - - - 100 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 92 92 86 86 68 68

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 90 0 66 27 0 203

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 283 80 0 0 93 0

          Stage 1 80 - - - - -

          Stage 2 203 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.218 -

Pot Cap-1 Maneuver 707 980 - - 1501 -

          Stage 1 943 - - - - -

          Stage 2 831 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 707 980 - - 1501 -

Mov Cap-2 Maneuver 720 - - - - -

          Stage 1 943 - - - - -

          Stage 2 831 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 10.7 0 0

HCM LOS B

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 720 1501 -

HCM Lane V/C Ratio - - 0.125 - -

HCM Control Delay (s) - - 10.7 0 -

HCM Lane LOS - - B A -

HCM 95th %tile Q(veh) - - 0.4 0 -



 

 

 

INTERNAL CAPTURE 

 

WORKSHEETS 

 

  



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting

Office 710, 720 10,692           sq. ft. 41 34 7

Retail 820 3,232             sq. ft. 3 2 1

Restaurant 932,937,940 10,986           sq. ft. 382 196 186

Cinema/Entertainment 0

Residential 0

Hotel 312 133                rooms 52 22 30

All Other Land Uses2 0

478 254 224

Veh. Occ.4 % Transit % Non-Motorized Veh. Occ.4 % Transit % Non-Motorized

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

All Other Land Uses2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 1 4 0 0

Retail 0 0 0 0

Restaurant 5 0 0 1

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 1 0 3 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 478 254 224 Office 18% 71%

Internal Capture Percentage 6% 6% 7% Retail 50% 0%

Restaurant 4% 3%

External Vehicle-Trips5 448 239 209 Cinema/Entertainment N/A N/A

External Transit-Trips6 0 0 0 Residential N/A N/A

External Non-Motorized Trips6 0 0 0 Hotel 5% 13%

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips3

Land Use

Troy Plaza Mixed-Use Development

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6Person-Trips
*Indicates computation that has been rounded to the nearest whole number.

3Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).
4Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 
made to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

City of Troy, Oakland County, MI

AM Street Peak Hour

ROWE Professional Services Company

J. Bauer

7/15/2019

2020

7/13/2019

M. Labadie

Site Build Out



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting

Office 710, 720 10,692           sq. ft. 19 4 15

Retail 820 3,232             sq. ft. 43 21 22

Restaurant 932,937,940 10,986           sq. ft. 218 113 105

Cinema/Entertainment 0

Residential 0

Hotel 312 133                rooms 43 24 19

All Other Land Uses2 0

323 162 161

Veh. Occ.4 % Transit % Non-Motorized Veh. Occ.4 % Transit % Non-Motorized

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

All Other Land Uses2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 2 1 0 0

Retail 0 6 0 1

Restaurant 1 11 0 7

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 6 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 323 162 161 Office 25% 20%

Internal Capture Percentage 22% 22% 22% Retail 62% 32%

Restaurant 12% 18%

External Vehicle-Trips5 253 127 126 Cinema/Entertainment N/A N/A

External Transit-Trips6 0 0 0 Residential N/A N/A

External Non-Motorized Trips6 0 0 0 Hotel 33% 32%

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Site Build Out

M. Labadie

7/13/2019

2020

PM Street Peak Hour 7/15/2019

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

NCHRP 684 Internal Trip Capture Estimation Tool

Troy Plaza Mixed-Use Development ROWE Professional Services Company

City of Troy, Oakland County, MI J. Bauer

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

0

0

0

0

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6Person-Trips

1Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.
2Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.
3Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.
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Visitor / Employee Visitor / Employee Visitor / Employee Visitor / Employee

Hotel - Business 133 rooms 5 employ. 1 per & 1 per employ. 138 1.04 1.0400 n/a / n/a n/a / n/a 1.00 / 0.04 1.00 / 0.04

Office < 25ksf 6813 sq. ft. 1 per 300 sq. ft. & per 23 3.33 80% 8% / 92% 8% / 92% 0.27 / 3.06 0.27 / 3.06

Medical/Dental Office 1850 sq. ft. 1 per 200 sq. ft. & per 9 5.00 85% 67% / 33% 67% / 33% 3.35 / 1.65 3.35 / 1.65

Community Shopping Center 3232 sq. ft. 1 per 250 sq. ft. & per 13 4.00 81% / 19% 80% / 20% 3.24 / 0.76 3.20 / 0.80

Family Restaurant 110 seats 3000 sq. ft. 1 per 2 seats & per 55 0.50 86% / 14% 85% / 15% 0.43 / 0.07 0.42 / 0.08

2072 sq. ft. 1 per 70 sq. ft. & per 30 14.29 1 14.29 85% / 15% 86% / 14% 12.15 / 2.14 12.29 / 2.00

4414 sq. ft. 1 per 70 sq. ft. & per 63 14.29 70 1000 85% / 15% 86% / 14% 12.15 / 2.14 12.29 / 2.00

0 sq. ft. 1 per 70 sq. ft. & per 0 14.29 85% / 15% 86% / 14% 12.15 / 2.14 12.29 / 2.00

21514 Parking provided on site plan: 266 331

ULI Land Use

Fast Food Restaurant 93
=

ULI

Rate

Weekday Weekend Weekday Weekend

room

ULI Table 2-2 Ratios Adj. Parking Rates based on ULI Table 2-2

Size City Parking Requirement

Required

Parking



Description: Mixed-Use Development

ksf = thousand square feet

Projected Parking Supply: 252

Max Parking Spaces Weekday Weekend Weekday

Land Use Quantity Weekday Weekend Daytime Evening Daytime Evening Daytime Evening Daytime Evening

Community Shopping Center (<400 ksf) 3,232 sf GLA 10 10 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 2 3 100% 100% 100% 100% 100% 100% 100% 100%

Regional Shopping Center (400 to 600 ksf) sf GLA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Super Regional Shopping Center (>600 ksf) sf GLA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Fine/Casual Dining Restaurant sf GFA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Family Restaurant 106 Seats 46 45 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 7 8 100% 100% 100% 100% 100% 100% 100% 100%

Fast Food Restaurant 6,486 sf GFA 79 80 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 14 13 100% 100% 100% 100% 100% 100% 100% 100%

Nightclub sf GFA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Cineplex seats 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Performing Arts Theater seats 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Arena seats 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Pro Football Stadium seats 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Pro Baseball Stadium seats 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Health Club sf GFA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Convention Center sf GLA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Hotel-Business 133 rooms 133 133 100% 100% 100% 100% 100% 100% 100% 100%

Hotel-Leisure rooms 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Restaurant/Lounge sf GFA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Conference Ctr/Banquet (20 to 50 sq ft/guest room) sf GFA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Convention Space (>50 sq ft/guest room) sf GLA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 5 5 100% 100% 100% 100% 100% 100% 100% 100%

Residential, Rental, Shared Spaces units 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Reserved 1 sp/unit 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Guest             units 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Residential, Owned, Shared Spaces units 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Reserved 1 sp/unit 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Guest             units 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Office <25 ksf 6,813 sf GFA 2 2 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 21 21 100% 100% 100% 100% 100% 100% 100% 100%

Office 25 to 100 ksf sf GFA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Office 100 to 500 ksf sf GFA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Office >500 ksf sf GFA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Data Processing Office sf GFA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Medical/Dental Office 1,850 sf GFA 6 6 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 3 3 100% 100% 100% 100% 100% 100% 100% 100%

Bank (Branch) with Drive-In sf GFA 0 0 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 0 0 100% 100% 100% 100% 100% 100% 100% 100%

Subtotal Customer/Guest Spaces 276 276

Subtotal Employee/Resident Spaces 52 53

Subtotal Reserved Spaces 0 0

Total Parking Spaces 328 329

Weekend

Noncaptive RatioMode Adjustment



Unit

Visitor Employee Visitor Employee

Community Shopping Center (<400 ksf) 2.90 0.70 3.20 0.80 /ksf GLA

Regional Shopping Center (400 to 600 ksf) Linear 2.9<x<3.2 /ksf GLA

Super Regional Shopping Center (>600 ksf) 3.20 0.80 3.60 0.90 /ksf GLA

Fine/Casual Dining Restaurant 15.25 2.75 17.00 3.00 /ksf GLA

Family Restaurant 9.00 1.50 12.75 2.25 /ksf GLA

Fast Food Restaurant 12.75 2.25 12.00 2.00 /ksf GLA

Nightclub 15.25 1.25 17.50 1.50 /ksf GLA

Cineplex 0.19 0.01 0.26 0.01 /seat

Performing Arts Theater 0.30 0.07 0.33 0.07 /seat

Arena 0.27 0.03 0.30 0.03 /seat

Pro Football Stadium 0.30 0.01 0.30 0.01 /seat

Pro Baseball Stadium 0.31 0.01 0.34 0.01 /seat

Health Club 6.60 0.40 5.50 0.25 /ksf GLA

Convention Center 5.50 0.50 5.50 0.50 /ksf GLA

Hotel-Business 1.00 0.25 0.90 0.18 /room

Hotel-Leisure 0.90 0.25 1.00 0.18 /room

  Restaurant/Lounge 10.00 10.00 /ksf GLA

  Conference Ctr/Banquet (20 to 50 sq ft/guest room) 30.00 30.00 /ksf GLA

  Convention Space (>50 sq ft/guest room) 20.00 10.00 /ksf GLA

Residential, Rental, Shared Spaces * 0.15 1.50 0.15 1.50 /unit

Residential, Owned, Shared Spaces * 0.15 1.7 0.15 1.7 /unit

Office <25 ksf 0.30 3.5 0.03 0.35 /unit

Office 25 to 100 ksf Linear 0.3<x<0.25 /ksf GLA

Office 100 to 500 ksf Linear 0.25<x<0.2 /ksf GLA

Office >500 ksf 0.20 2.60 0.02 0.26 /ksf GLA

Data Processing Office 0.25 5.75 0.03 0.58 /ksf GLA

Medical/Dental Office 3.00 1.50 3.00 1.50 /ksf GLA

Bank (Branch) with Drive-In 3.00 1.60 3.00 1.60 /ksf GLA

Weekday Weekend

Recommended Parking Ratios

Spaces required per unit land use

Land Use



ALL MATERIAL ON THIS CD IS COPYRIGHTED AND CANNOT BE DUPLICATED.

Quantity Base Ratio Unit Max Spaces Base Ratio Unit Max Spaces Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Late Dec

Community Shopping Center (<400 ksf) 3,232 3.24 /ksf GLA 10 3.20 /ksf GLA 10 Community Shopping Center (<400 ksf) 56% 57% 64% 63% 66% 67% 64% 69% 64% 66% 72% 100% 80%

  Employee 0.76 /ksf GLA 2 0.80 /ksf GLA 3   Employee 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 90% 100% 90%

Regional Shopping Center (400 to 600 ksf) 0 0.00 /ksf GLA 0 0.00 /ksf GLA 0 Regional Shopping Center (400 to 600 ksf) 56% 57% 64% 63% 66% 67% 64% 69% 64% 66% 72% 100% 80%

  Employee 0.00 /ksf GLA 0 0.00 /ksf GLA 0   Employee 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 90% 100% 90%

Super Regional Shopping Center (>600 ksf) 0 3.20 /ksf GLA 0 3.60 /ksf GLA 0 Super Regional Shopping Center (>600 ksf) 56% 57% 64% 63% 66% 67% 64% 69% 64% 66% 72% 100% 80%

  Employee 0.80 /ksf GLA 0 0.90 /ksf GLA 0   Employee 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 90% 100% 90%

Fine/Casual Dining Restaurant 0 15.25 /ksf GLA 0 17.00 /ksf GLA 0 Fine/Casual Dining Restaurant 85% 86% 95% 92% 96% 95% 98% 99% 91% 96% 93% 100% 95%

  Employee 2.75 /ksf GLA 0 3.00 /ksf GLA 0   Employee 95% 95% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Family Restaurant 106 0.43 Seats 46 0.42 Seats 45 Family Restaurant 85% 86% 95% 92% 96% 95% 98% 99% 91% 96% 93% 100% 95%

  Employee 0.07 Seats 7 0.08 Seats 8   Employee 95% 95% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Fast Food Restaurant 6,486 12.15 /ksf GLA 79 12.29 /ksf GLA 80 Fast Food Restaurant 85% 86% 95% 92% 96% 95% 98% 99% 91% 96% 93% 100% 95%

  Employee 2.14 /ksf GLA 14 2.00 /ksf GLA 13   Employee 95% 95% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Nightclub 0 15.25 /ksf GLA 0 17.50 /ksf GLA 0 Nightclub 84% 86% 98% 90% 90% 91% 94% 96% 92% 98% 96% 100% 95%

  Employee 1.25 /ksf GLA 0 1.50 /ksf GLA 0   Employee 90% 90% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Cineplex 0 0.19 /seat 0 0.26 /seat 0 Cineplex Weekday 27% 21% 20% 19% 27% 41% 55% 40% 15% 15% 25% 23% 100%

  Employee 0.01 /seat 0 0.01 /seat 0   Employee 50% 50% 50% 50% 50% 75% 75% 75% 50% 50% 50% 50% 100%

Performing Arts Theater 0 0.30 /seat 0 0.33 /seat 0 Cineplex Weekend 71% 59% 67% 58% 71% 82% 92% 75% 51% 62% 78% 67% 100%

  Employee 0.07 /seat 0 0.07 /seat 0   Employee 80% 80% 80% 80% 80% 100% 100% 90% 80% 80% 80% 80% 100%

Arena 0 0.27 /seat 0 0.30 /seat 0 Performing Arts Theater 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 100% 100%

  Employee 0.03 /seat 0 0.03 /seat 0   Employee 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Pro Football Stadium 0 0.30 /seat 0 0.30 /seat 0 Arena 90% 100% 100% 100% 100% 75% 0% 0% 60% 65% 90% 95% 95%

  Employee 0.01 /seat 0 0.01 /seat 0   Employee 100% 100% 100% 100% 100% 75% 10% 10% 75% 75% 100% 100% 100%

Pro Baseball Stadium 0 0.31 /seat 0 0.34 /seat 0 Pro Football Stadium 0% 0% 0% 0% 0% 0% 0% 67% 0% 0% 0% 100% 100%

  Employee 0.01 /seat 0 0.01 /seat 0   Employee 10% 10% 10% 10% 10% 10% 10% 100% 10% 10% 10% 100% 100%

Health Club 0 6.60 /ksf GLA 0 5.50 /ksf GLA 0 Pro Baseball Stadium 0% 0% 0% 100% 100% 100% 100% 100% 100% 100% 0% 0% 0%

  Employee 0.40 /ksf GLA 0 0.25 /ksf GLA 0   Employee 10% 10% 10% 10% 100% 100% 100% 100% 100% 100% 10% 10% 10%

Convention Center 0 5.50 /ksf GLA 0 5.50 /ksf GLA 0 Health Club 100% 95% 85% 70% 65% 65% 65% 70% 80% 85% 85% 90% 95%

  Employee 0.50 /ksf GLA 0 0.50 /ksf GLA 0   Employee 100% 100% 95% 80% 75% 75% 75% 80% 90% 95% 95% 100% 100%

Hotel-Business 133 1.00 /rooms 133 1.00 /rooms 133 Convention Center 75% 100% 90% 55% 60% 50% 45% 75% 80% 85% 100% 60% 0%

Hotel-Leisure 0 0.90 /rooms 0 1.00 /rooms 0   Employee 85% 100% 100% 65% 70% 60% 55% 85% 90% 95% 100% 70% 10%

  Restaurant/Lounge 0 10.00 /ksf GLA 0 10.00 /ksf GLA 0 Hotel-Business 71% 85% 91% 90% 92% 100% 98% 92% 93% 93% 81% 67% 50%

  Conference Ctr/Banquet (20 to 50 sq ft/guest room) 0 30.00 /ksf GLA 0 30.00 /ksf GLA 0 Hotel-Leisure 90% 100% 100% 100% 90% 90% 100% 100% 75% 75% 75% 50% 100%

  Convention Space (>50 sq ft/guest room) 0 20.00 /ksf GLA 0 10.00 /ksf GLA 0   Restaurant/Lounge 85% 86% 95% 92% 96% 95% 98% 99% 91% 96% 93% 100% 95%

  Employee 133 0.04 /rooms 5 0.04 /rooms 5   Conference Ctr/Banquet (20 to 50 sq ft/guest room)100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Residential, Rental, Shared Spaces 0 0.50 /unit 0 0.50 /unit 0   Convention Space (>50 sq ft/guest room) 75% 100% 90% 55% 60% 50% 45% 75% 80% 85% 100% 60% 0%

  Reserved 0 1.0 /unit 0 1.0 /unit 0   Employee 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

  Guest 0 0.15 /unit 0 0.15 /unit 0 Residential, Rental, Shared Spaces 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Residential, Owned, Shared Spaces 0 0.70 /unit 0 0.70 /unit 0   Reserved 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

  Reserved 0 1.0 /unit 0 1.0 /unit 0   Guest 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

  Guest 0 0.15 /unit 0 0.15 /unit 0 Residential, Owned, Shared Spaces 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Office <25 ksf 6,813 0.27 /ksf GLA 2 0.27 /ksf GLA 2   Reserved 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

  Employee 3.06 /ksf GLA 21 3.06 /ksf GLA 21   Guest 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Office 25 to 100 ksf 0 3.33 /ksf GLA 0 3.33 /ksf GLA 0 Office <25 ksf 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

  Employee 0.00 /ksf GLA 0 0.00 /ksf GLA 0   Employee 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

Office 100 to 500 ksf 0 0.00 /ksf GLA 0 0.00 /ksf GLA 0 Office 25 to 100 ksf 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

  Employee 0.00 /ksf GLA 0 0.00 /ksf GLA 0   Employee 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

Office >500 ksf 0 0.20 /ksf GLA 0 0.02 /ksf GLA 0 Office 100 to 500 ksf 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

  Employee 2.60 /ksf GLA 0 0.26 /ksf GLA 0   Employee 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

Data Processing Office 0 0.25 /ksf GLA 0 0.03 /ksf GLA 0 Office >500 ksf 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

  Employee 5.75 /ksf GLA 0 0.58 /ksf GLA 0   Employee 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

Medical/Dental Office 1,850 3.35 /ksf GLA 6 3.35 /ksf GLA 6 Data Processing Office 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

  Employee 1.65 /ksf GLA 3 1.65 /ksf GLA 3   Employee 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

Bank (Branch) with Drive-In 0 3.00 /ksf GLA 0 3.00 /ksf GLA 0 Medical/Dental Office 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

  Employee 1.60 /ksf GLA 0 1.60 /ksf GLA 0   Employee 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

Subtotal Customer/Guest Spaces 274 274 Bank (Branch) with Drive-In 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

Subtotal Employee/Resident Spaces 54 55   Employee 100% 100% 100% 100% 100% 100% 95% 95% 100% 100% 100% 100% 80%

Subtotal Reserved Spaces 0 0

Total Parking Spaces 328 329 FINAL CALCULATIONS

Peak Mo: July

Parking Demand - Weekday 216 227 244 239 246 250 251 249 240 247 234 235 209

Parking Demand - Weekend 215 228 245 241 246 251 252 250 241 247 236 238 210

Month Index January February March April May June July August September October November December Late December

Weekday Peak 251 July

Weekend Peak 252 July

Maximum Parking Combined Monthly Adjustments

Weekdays Weekend



Table 7/17/2019

Project: Stellar Plaza Courtyard

Description: Mixed-Use Development

SHARED PARKING DEMAND SUMMARY

PEAK MONTH:  JULY  --  PEAK PERIOD:  12 PM, WEEKEND

Weekday Weekend Weekday Weekend

Non- Non- Peak Hr Peak Mo Estimated Peak Hr Peak Mo Estimated

Base Mode Captive Project Base Mode Captive Project Adj Adj Parking Adj Adj Parking 

Land Use Quantity Unit Rate Adj Ratio Rate Unit Rate Adj Ratio Rate Unit 12 PM July Demand 12 PM July Demand

Community Shopping Center (<400 ksf) 3,232 sf GLA 3.24 1.00 1.00 3.24 /ksf GLA 3.20 1.00 1.00 3.20 /ksf GLA 0.95 0.64 6 0.80 0.64 5

  Employee 0.76 1.00 1.00 0.76 /ksf GLA 0.80 1.00 1.00 0.80 /ksf GLA 1.00 0.80 2 1.00 0.80 2

Family Restaurant 106 Seats 0.43 1.00 1.00 0.43 Seats 0.42 1.00 1.00 0.42 Seats 1.00 0.98 45 1.00 0.98 44

  Employee 0.07 1.00 1.00 0.07 Seats 0.08 1.00 1.00 0.08 Seats 1.00 1.00 7 1.00 1.00 8

Fast Food Restaurant 6,486 sf GFA 12.15 1.00 1.00 12.15 /ksf GLA 12.29 1.00 1.00 12.29 /ksf GLA 1.00 0.98 77 1.00 0.98 78

  Employee 2.14 1.00 1.00 2.14 /ksf GLA 2.00 1.00 1.00 2.00 /ksf GLA 1.00 1.00 14 1.00 1.00 13

Hotel-Business 133 rooms 1.00 1.00 1.00 1.00 /rooms 1.00 1.00 1.00 1.00 /rooms 0.55 0.98 72 0.55 0.98 72

  Employee 0.04 1.00 1.00 0.04 /rooms 0.04 1.00 1.00 0.04 /rooms 1.00 1.00 5 1.00 1.00 5

Office <25 ksf 6,813 sf GFA 0.27 1.00 1.00 0.27 /unit 0.27 1.00 1.00 0.27 /unit 0.15 0.95 0 0.90 0.95 2

Medical/Dental Office 1,850 sf GFA 3.35 1.00 1.00 3.35 /ksf GLA 3.35 1.00 1.00 3.35 /ksf GLA 0.30 0.95 2 0.30 0.95 2

  Employee 1.65 1.00 1.00 1.65 /ksf GLA 1.65 1.00 1.00 1.65 /ksf GLA 1.00 0.95 3 1.00 0.95 3

Customer 202 Customer 203

Employee 49 Employee 49

Reserved 0 Reserved 0

Total 251 Total 252

Project Data
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Memorandum 

 
To: Jimmy Asmar, Elite Hospitality, LLC  

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

Date: August 14, 2019 

RE: Courtyard Troy, Traffic Impact Assessment – Amendment 

 

ROWE Professional Services Company has completed our traffic impact assessment amendment related to 

the proposed Courtyard Troy development to be located on the west side of Crooks Road, north of Corporate 

Drive/I-75 Ramps, in the City of Troy, Oakland County.  The current site plan (included in the materials 

attached to this report) indicates a hotel with 133 rooms, 8,516 square feet of general office space, 2,176 

square feet of medical office space, a 2,072-square-foot coffee shop with drive-through window, a 4,414-

square-foot Panera bread shop with drive-through window, and a 4,500 square-foot sit-down restaurant 

with up to 106 seats.  This traffic impact assessment amendment has been completed in response to 

comments received from the City of Troy engineering consultant OHM, in a memorandum dated  

August 1, 2019. 

 

Level of Service Analysis 

An additional Level of service (LOS) analysis for the AM and PM peak hours were performed for the 

intersection of Crooks Road and Corporate Drive/I-75 ramps under future (Build) conditions, without the 

recommended No Build improvement of providing an eastbound left-turn only lane to address the current 

and forecasted poor operation at the intersection. 

 

According to the most recent edition (6th Edition) of the Highway Capacity Manual, level of service is a 

qualitative measure describing operational conditions of a traffic stream or intersection.  Level of service 

ranges from A to F, with LOS A being the best.  LOS D is generally considered to be acceptable.  Table 1 

presents the criteria for defining the various levels of service for signalized intersections. 

 

The operational analysis of the Crooks Road and Corporate Drive/I-75 ramps intersection was performed 

utilizing 2000 HCM intersection methodology, since the HCM 6th Edition methodology does not support 

analysis of shared lanes at signalized intersections, or more than three through lanes on an approach to an 

unsignalized intersection. 

 

Although Crooks Road and Corporate Drive are both boulevards, direct left-turns are allowed at their 

intersection and there is only a single set of signal heads for each approach.  (Typically at boulevard 

intersections, there are “near” and “far” heads with different clearance intervals to ensure vehicles do not 

become “trapped” in the middle of the intersection.)  Due to this, the intersection of Crooks Road and 

Corporate Drive/I-75 ramps was modeled as a single intersection rather than the typical dual-intersection 

boulevard configuration specified in Michigan Department of Transportation standards. 
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Table 1 

Level of Service Criteria (Signalized Intersection) 

Level of Service 
Average Stopped Delay/Vehicle 

(seconds) 

A  10 

B > 10 and  20 

C > 20 and  35 

D > 35 and  55 

E > 55 and  80 

F > 80 

Note: LOS D is considered acceptable in urban/suburban areas. 

 

The results of the level of service analyses for the intersection of Crooks Road and Corporate Drive/I-75 

ramps are summarized in Tables 2 and 3. 

 

Signalized Intersection of Crooks Road and Corporate Drive/I-75 Ramps 

The City of Troy’s engineering consultant, OHM, has asked that the operational analysis of this intersection 

not be completed via accepted practice with the timing permit provided by the Road Commission for 

Oakland County, but rather perform field observations of timings during the peak periods and “average” 

the observed timings.  However, the ongoing construction on I-75 in the vicinity of the project and the 

disruption to normal traffic patterns precluded this from being performed, and the timing permit information 

was utilized in the operational analysis. 

 

The results of the existing level of service analysis for the signalized intersection of Crooks Road and 

Corporate Drive/I-75 ramps indicate that, under existing conditions, all approaches to the intersection 

operate at an LOS D or better during the AM peak hour, except for the westbound approach which operates 

at an LOS E.  During the PM peak hour, all approaches to the intersection operate at an LOS D or better, 

except for the northbound and eastbound approaches which operate at an LOS E and LOS F, respectively.  

The overall intersection operates at an LOS D during the AM peak hour and at an LOS E during the PM 

peak hour. 

 

With the addition of background traffic and accounting for possible SCATS optimization of the intersection 

signal timing, all approaches to the intersection would operate at an LOS D or better during both peak 

periods, except for the eastbound approach during the PM peak hour, which would continue to operate at 

an LOS F.  The overall intersection would continue operate at an LOS D during the AM peak hour and at 

an LOS E during the PM peak hour. 

 

With inclusion of the recommended background improvement of providing a dedicated eastbound left-turn 

lane with 200 feet of storage and accounting for possible SCATS optimization of the intersection signal 

timing, all approaches to the intersection would operate at an LOS D or better during both the AM and PM 

peak hours.  The overall intersection would operate at an LOS D during both peak periods. 

 

Including site generated traffic and accounting for possible SCATS optimization of the intersection timing, 

but not including the recommended background improvement of providing a dedicated eastbound left-turn 

lane with 200 feet of storage, all approaches to the intersection would operate at an LOS D during the AM 

peak hour.  During the PM peak hour, the westbound approach would operate at an LOS D, and the 

northbound, southbound, and eastbound approaches would operate at an LOS E.  The overall intersection 

would operate at an LOS D during the AM peak hour and at an LOS E during the PM peak hour. 
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The intersection would continue to operate in a manner like the background with improvements scenario 

with the addition of site generated traffic. 

 

The operational results for the intersection of Crooks Road and Corporate Drive/I-75 ramps are presented 

in Tables 2 and 3. 

 

Table 2 

AM Peak Hour 

Level of Service Analysis for Crooks Road and Corporate Drive/I-75 Ramps 

Approach 2018 

Existing1 

2020 

Background2 

2020 

Background 

Improved3 

2020 

Total Future 

w/o Imp. 

2020 

Total Future5 

Northbound Crooks Road D (39.9) D (51.1) D (51.1) D (53.7) D (53.7) 

Southbound Crooks Road C (31.8) D (36.0) C (34.7) D (39.6) D (37.5) 

Eastbound Corporate Drive D (53.3) D (53.1) D (52.7) D (54.8) D (53.0) 

Westbound I-75 Off-Ramp E (70.9) D (47.5) D (47.4) D (50.5) D (50.4) 

Overall Intersection D (46.7) D (42.8) D (42.1) D (46.1) D (44.9) 

(XX.X) Average seconds of delay per vehicle. 

1. Operational results represent existing splits provided in timing permit. 

2. Operational results represent SCATS optimization. 

3. Includes background (No Build) construction of an eastbound left-turn lane with 200 feet of storage. 

4. Does not include recommended background (no Build) improvements to address existing and background poor 

operation of intersection during PM peak hour. 

5. Total future condition assumes background improvements. 

 

Table 3 

PM Peak Hour 

Level of Service Analysis for Crooks Road and Corporate Drive/I-75 Ramps 

Approach 2018 

Existing1 

2020 

Background2 

2020 

Background 

Improved3 

2020 

Total Future 

w/o Imp. 

2020 

Total Future4 

Northbound Crooks Road E (61.9) D (51.0) D (51.0) E (74.9) D (54.4) 

Southbound Crooks Road C (28.4) D (52.1) D (42.1) E (74.7) D (49.0) 

Eastbound Corporate Drive F (177.4) F (82.9) D (52.9) E (70.1) D (54.4) 

Westbound I-75 Off-Ramp D (51.5) D (52.5) D (52.0) D (54.0) D (54.2) 

Overall Intersection E (70.3) E (56.5) D (49.6) E (69.5) D (53.2) 

(XX.X) Average seconds of delay per vehicle. 

1. Operational results represent existing splits provided in timing permit. 

2. Operational results represent SCATS optimization. 

3. Includes background (No Build) construction of an eastbound left-turn lane with 200 feet of storage. 

4. Does not include recommended background (no Build) improvements to address existing and background poor 

operation of intersection during PM peak hour. 

5. Total future condition assumes background improvements. 

 

Conclusions and Recommendations 

The proposed Courtyard Troy consists of a hotel with 133 rooms, 8,516 square feet of general office space, 

2,176 square feet of medical office space, a 2,072 square-foot coffee shop with drive-through window, a 

4,414-square-foot Panera bread shop with drive-through window, and a 4,500-square-foot sit-down 
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restaurant with up to 106 seats.  The proposed development will have access to southbound Crooks Road, 

westbound Corporate Drive, and New King Drive via a single driveway on each roadway. 
 

The proposed mixed-use development is forecast to generate 289 new trips during the AM peak hour (159 

inbound and 130 outbound from the site) and 158 new trips during the PM peak hour (79 inbound and 79 

outbound from the site). 
 

A revised operational analysis was performed for the total future conditions for the intersection of Crooks 

Road and Corporate Drive/I-75 ramps. 
 

To address impacts from existing and background traffic volumes, it is recommended that an eastbound 

left-turn lane with 200 feet of storage be provided at the intersection of Corporate Drive with Crooks Road. 

 

Attachments 
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HCM Signalized Intersection Capacity Analysis 2020 Build AM (w/o No Build Imp.)
1002: Corporate Drive (Pushbuttons)/I-75 Ramps (Pushbuttons) & Crooks Road (Northbound)

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 08/14/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 79 123 40 663 543 571 0 648 216 569 1751 407
Future Volume (vph) 79 123 40 663 543 571 0 648 216 569 1751 407
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8
Lane Util. Factor 0.95 1.00 0.91 0.86 0.91 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.85 1.00 0.97 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3654 1667 1695 3244 1517 5353 1667 3614 5353 1667
Flt Permitted 0.98 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3654 1667 1695 3244 1517 5353 1667 3614 5353 1667
Peak-hour factor, PHF 0.76 0.76 0.76 0.92 0.92 0.92 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 104 162 53 721 590 621 0 682 227 599 1843 428
RTOR Reduction (vph) 0 0 47 0 14 74 0 0 54 0 0 206
Lane Group Flow (vph) 0 266 6 497 980 367 0 682 173 599 1843 222
Turn Type Split NA Perm Split NA pm+ov NA pm+ov Prot NA Perm
Protected Phases 4 4 8 8 1 2 8 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.9 12.9 37.9 37.9 62.1 17.2 55.1 24.2 48.2 48.2
Effective Green, g (s) 12.9 12.9 37.9 37.9 62.1 17.2 55.1 24.2 48.2 48.2
Actuated g/C Ratio 0.11 0.11 0.32 0.32 0.52 0.14 0.46 0.20 0.40 0.40
Clearance Time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0
Lane Grp Cap (vph) 392 179 535 1024 785 767 765 728 2150 669
v/s Ratio Prot c0.07 0.29 c0.30 0.09 0.13 0.07 0.17 c0.34
v/s Ratio Perm 0.00 0.15 0.03 0.13
v/c Ratio 0.68 0.03 0.93 0.96 0.47 0.89 0.23 0.82 0.86 0.33
Uniform Delay, d1 51.6 48.0 39.7 40.3 18.4 50.5 19.6 45.8 32.8 24.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.6 0.1 22.5 18.5 0.4 14.6 0.2 10.2 4.7 1.3
Delay (s) 56.2 48.0 62.3 58.7 18.9 65.0 19.7 56.0 37.4 26.1
Level of Service E D E E B E B E D C
Approach Delay (s) 54.8 50.5 53.7 39.6
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 46.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 27.8
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2020 Build PM (w/o No Build Imp.)
1002: Corporate Drive (Pushbuttons)/I-75 Ramps (Pushbuttons) & Crooks Road (Northbound)

Troy Stellar Courtyard Plaza TIS Update Synchro 10 Report
ROWE Professional Services Company 08/14/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 243 518 82 422 141 585 0 1559 514 276 751 109
Future Volume (vph) 243 518 82 422 141 585 0 1559 514 276 751 109
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8
Lane Util. Factor 0.95 1.00 0.91 0.86 0.91 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.85 1.00 0.92 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3667 1667 1695 3073 1517 5353 1667 3614 5353 1667
Flt Permitted 0.98 1.00 0.95 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3667 1667 1695 3073 1517 5353 1667 3614 5353 1667
Peak-hour factor, PHF 0.93 0.93 0.93 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 261 557 88 444 148 616 0 1641 541 291 791 115
RTOR Reduction (vph) 0 0 68 0 154 81 0 0 46 0 0 69
Lane Group Flow (vph) 0 818 20 311 435 227 0 1641 495 291 791 46
Turn Type Split NA Perm Split NA pm+ov NA pm+ov Prot NA Perm
Protected Phases 4 4 8 8 1 2 8 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 29.9 29.9 27.0 27.0 35.1 37.2 64.2 8.1 52.1 52.1
Effective Green, g (s) 29.9 29.9 27.0 27.0 35.1 37.2 64.2 8.1 52.1 52.1
Actuated g/C Ratio 0.23 0.23 0.21 0.21 0.27 0.29 0.49 0.06 0.40 0.40
Clearance Time (s) 7.1 7.1 7.1 7.1 6.8 6.8 7.1 6.8 6.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0
Lane Grp Cap (vph) 843 383 352 638 409 1531 823 225 2145 668
v/s Ratio Prot c0.22 c0.18 0.14 0.03 c0.31 0.12 c0.08 0.15
v/s Ratio Perm 0.01 0.12 0.17 0.03
v/c Ratio 0.97 0.05 0.88 0.68 0.55 1.07 0.60 1.29 0.37 0.07
Uniform Delay, d1 49.6 39.0 50.0 47.5 40.7 46.4 23.7 61.0 27.4 24.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.9 0.1 22.1 3.0 1.6 44.9 1.2 160.9 0.5 0.2
Delay (s) 73.5 39.1 72.0 50.6 42.4 91.3 24.9 221.9 27.9 24.2
Level of Service E D E D D F C F C C
Approach Delay (s) 70.1 54.0 74.9 74.7
Approach LOS E D E E

Intersection Summary
HCM 2000 Control Delay 69.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 27.8
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



 
 
 

memorandum 
 
 

 

Date: August 28, 2019 

 
 

To: Bill Huotari, PE 

cc: Sara Merrill, PE, PTOE, Stephen Dearing, PE, PTOE  

From: Stephan Maxe, PE 

 
 

Re: 
Troy Plaza Courtyard 
Traffic Impact Study Review  

 
 
  
I have reviewed the traffic impact study amendment for the proposed Courtyard hotel and various other 
developments, located in the Troy Plaza site in the northwest quadrant of the Crooks Road and Corporate 
Drive intersection. The proposed development includes a Courtyard Hotel, Retail, Office Building, Fast-Food 
Restaurant and High Turnover Restaurant. The study was prepared by Rowe Professional Services and is 
dated August 14th, 2019.   
 
OHM accepts the findings of the traffic impact study. The study shows that there are lengthy delays at 
the Crooks Road/I-75 off-ramp/Corporate Drive intersection and the development will significantly add 
to the delays at this intersection. The suggested eastbound left turn lane with 200’ of storage on 
Corporate Drive will improve intersection operations to an acceptable level of service.     
 
OHM has no additional comments. 



 
 
 

memorandum 
 
 

 

Date: October 1, 2019 

 

To: Bill Huotari, PE 

CC: Sara Merrill, PE, PTOE 

From: Stephan Maxe, PE 

 
 

Re: 
Plaza Courtyard 
Preliminary Site Plan – 3rd Review  

 
  
I have reviewed the revised preliminary site plan for the proposed Courtyard hotel, located in the Troy Plaza 
site in the northwest quadrant of the Crooks Road and Corporate Drive intersection. The proposed 
development includes a 5-story, 133 room hotel, with parking on site. The plans were prepared by Stellar 
Development, LLC., and dated September 24th, 2019.   
 
At this time, OHM recommends approval of the preliminary site plan. 
 
OHM offers the following comments: 
 

1. The preliminary site plan comments previously noted have been adequately addressed.   
 

2. The shared parking study and updated traffic impact study have been reviewed and accepted.  
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STATE OF MICHIGAN 
COUNTY OF OAKLAND 

CITY OF TROY 

CONDITIONAL REZONING AGREEMENT 
 
  This Development Agreement (“Agreement”), dated  ____________, 2012 
is entered into by and between Tinelle Properties, LLC, a Michigan Limited Liability 
Company, whose address is 29850 Northwestern Hwy., Suite 200, Southfield, MI 48034 
(“Developer”), and the City of Troy, a Michigan municipal corporation, having its 
principal offices at 500 W. Big Beaver Road, Troy, Michigan 48084 (“City”). 
 

R E C I T A L S: 
 
  A. Developer is the owner of certain real property located in the City of 
Troy, Oakland County, Michigan, containing approximately 6.157 acres, as more 
particularly described on Exhibit A attached hereto (the “Property”). 
 
  B. Developer has applied for Conditional Rezoning pursuant to Troy’s 
Zoning Ordinance, Chapter 39, Section 16.04 from Planned Unit Development (“PUD”) 
district to one section, designated as Phase I in the attached Exhibit B, as a Community 
Business (“CB”) district and one section, designated Phase II in the attached Exhibit B, 
as a Office Mixed Use (“OM”),.  (See attached Exhibit B for details of split.)  That 
Ordinance requires that an applicant for conditional rezoning prepare a Conditional 
Rezoning Agreement (“Agreement”) which requires that specific provisions be included 
in the Agreement. 

 
C. As part of approval of this Agreement, which will result in a 

rezoning of the Property from PUD district to an CB and a OM district, Developer has 
offered and agrees to make the improvements, proceed with the project and comply 
with any document submission dates and/or project completion dates, as described in 
this Agreement and any incorporated documents. Any conditions, representations or 
promises included in the Agreement have been voluntarily offered by the Developer to 
induce the City to rezone the land to the proposed classifications.  The Developer and 
the City agree that the rezoning and the terms of this Agreement provides for:  (i) the 
promotion of the public health, safety and welfare; (ii) compatibility with the Master Plan; 
(iii) compliance with all terms and conditions of the zoning district to which the land is to 
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 be rezoned, except as otherwise allowed in the Agreement; (iv) the accommodation of 
service and facility loads for public services and facilities affected by the proposed 
development; (v) compatibility with adjacent uses of land; and (vi) other legitimate 
objectives authorized under the Michigan Municipal Planning Act, MCL 125.3101, et. 
seq. and Chapter 39, Section 16.04 of the City of Troy Zoning Ordinance. The burden of 
the conditions on the Developer is roughly proportionate to the burdens being created 
by the development, and to the benefit which will accrue to Property as a result of the 
requirements represented in the project and/or development. 

 
  D. For the purpose of confirming the rights, obligations and restrictions 
in connection with the improvements and development to be undertaken on the 
Property, the parties have entered into this Agreement.  The rezoning of the Property to 
CB and OM district shall become effective as set out in Section 3.1 of this Agreement. 
Once this Agreement is approved by the Troy City Council, it shall be binding upon the 
City, the Developer, the owner, the owner of units within the Development, any owners 
associations, and their agents, successors and assigns.  The City’s Zoning District Map 
shall be updated to reflect the amendment to the Zoning Ordinance and the District Map 
within a reasonable period of time after the effective date of the rezoning. 
 
  NOW, THEREFORE, the Developer and the City, for the good and 
valuable consideration outlined in this Agreement, the receipt and sufficiency of which 
are hereby acknowledged, agree as follows: 
 
 

ARTICLE I 
 

GENERAL TERMS 
 
 

  1.1 This Agreement, including all incorporated documents, shall run 
with the land. The land is the Property described in the attached Exhibit A.  Reference 
to “Developer” in this Agreement, and/or any incorporated documents, shall include the 
owner of the Property, Developer’s agents, successors and assigns. It is the intent of 
Developer and the City to put all future owners of the Property, all future leaseholders 
and/or all parties in interest on notice of the rights, obligations and restrictions contained 
herein by recording this Agreement, including the site plan(s), if any, and any 
incorporated documents with the Oakland County Register of Deeds. If the project or 
development plan includes any type of condominium element, any termination of any 
condominium community or association shall not nullify or void this Agreement.  As part 
of this Agreement and pursuant to State statute, if a Master Deed is not controlling for 
all or any portion of a condominium project, the terms and conditions of this Agreement 
shall be considered “Deed Restrictions” for any successors or assigns of the Property.  
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   1.2 The Property shall be developed and improved in accordance with 
the following which shall be referred to herein as the “Conditional Rezoning Agreement 
Documents”: 
 

A. Chapter 39, Section 16.04 of the City’s Zoning Ordinance, 
and amendments, if any. 

 
B. This Conditional Rezoning Agreement. 
 
C. Chapter 39, Section 4.13, which set out the requirements 

for development in a CB district classification, and Chapter 
39, Section 4.17 which sets out the requirements for 
development in a OM district classification, unless those 
requirements are amended by the Conditional Rezoning 
Agreement. 

 
D. Any other documents that are incorporated into this 

Agreement as Exhibit C. 
 
E. The site plan, as approved by the Planning Commission, 

attached as Exhibit D, is incorporated herein by reference.   
 

1.3 The Ordinance amendment granting the conditional rezoning 
reclassifies the zoning of the Property to CB and OM districts and constitutes the land 
use authorization for the Property, and all use improvement of the Property shall be in 
substantial conformity with the provisions of the Zoning Ordinance applicable to the 
zoning district and this Agreement. 

 
 
                           ARTICLE II 
 

CONDITIONS FOR REZONING 
 

2.1 In consideration for the City’s rezoning of the Property from its 
current classification of PUD district to a future classifications of CB and OM districts, 
the Developer agrees to be bound by the following conditions: 
 

A. The development of the first two buildings of Phase I, (CB 
district), within six (6) months of obtaining building permits; 
including the parking, drive-aisles and building pad for corner 
building. 

 
B.   The Future Restaurant Building Pad of Phase I will not be 

marketed to a bank, a chain drug store or any other vehicular 
intensive use; but will be considered for all uses permitted in 
a CB district. 
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C. The details of the Future Restaurant Building Pad of Phase I  

shall be subject to planning approval and be modified by 
administrative approval with-in their jurisdiction; 

 
D. The OM parcel (designated as Phase II) will be limited to and 

developed as either an office building or a hotel as presented 
in the approval package; 

 
E. Prior to the development of Phase II, Developer shall provide 

the City with a traffic and parking study analysis. 
 

F. The 25’0” high standard light poles will be turned off and/or 
reduced after 11:00 p.m. until sunrise.  As to Phase I, no 
additional lighting is proposed to be building mounted to 
illuminate the site. 

 
  2.2 Developer represents and confirms that the Property shall not be 
used or developed in a manner that is inconsistent with conditions placed on rezoning 
as set out in this Agreement. 
 

2.3 Developer shall be subject to the expiration provisions of 
Section16.04. E.of the Zoning Ordinance and Section 5.2 of this Agreement. 
 
 

ARTICLE III 
 

REZONING 
 
  3.1 Directly after approval of this Agreement, City Council shall pass a 
Resolution rezoning the Property from PUD district zoning classification to an CB and a 
OM district classifications.  That Resolution shall also state that the Zoning Map shall be 
amended to reflect a new zoning classification.  The Planning Director shall take 
necessary action to amend the Zoning Map to the new classification along with a 
relevant designation that will provide reasonable notice of the Conditional Rezoning 
Agreement. The Conditional Rezoning Approval and the amendment to Zoning Map 
shall not become effective until the Conditional Rezoning Agreement is recorded with 
the Oakland County Register of Deeds and a certified copy of the Agreement is filed 
with the City Clerk. 
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 ARTICLE IV 
    

DEVELOPER’S RIGHTS, OBLIGATIONS AND PROPERTY RESTRICTIONS 
   
  4.1 Developer shall have the right to develop the Property in 
accordance with the Conditional Rezoning Agreement Documents and shall receive 
Preliminary and Final approval in accordance with the City’s Zoning Ordinance and this 
Agreement. If development and/or actions are undertaken on or with respect to the 
Property in violation of the Conditional Rezoning Agreement, such development and/or 
actions shall constitute a violation of the City of Troy Code of Ordinances and deemed a 
nuisance per se.  In such cases the City may issue a stop work order relative to the 
property and seek any other lawful remedies.  Until curative action is taken to bring the 
Property into compliance with the Conditional Rezoning Agreement, the City may 
withhold, or, following notice and an opportunity to be heard revoke permits and 
certificates, in addition to or in lieu of such other lawful action to achieve compliance. 
  
  4.2   All development, use, and improvement of the Property shall be 
subject to and in accordance with this Agreement, the Conditional Rezoning Agreement 
Documents, all applicable City Ordinances, and shall also be subject to and in 
accordance with all other approvals and permits required under applicable City 
Ordinances and State law.      
     
  4.3 Developer shall comply with the City Code of Ordinances, make 
any necessary application for permits and obtain any necessary permits for the 
development of the property including signage. 

 
 

ARTICLE V 
 

THE CITY’S RIGHTS AND OBLIGATIONS 
 

5.1 The action of the City in entering into this Conditional Rezoning 
Agreement is based upon the understanding that the intent and spirit of the police 
power objectives of the City relative to the Property are embodied in the Conditional 
Rezoning Agreement Documents and those powers are assured based upon the 
development and/or undertakings on the Property. The City is thus achieving its police 
power objective and has not, by this Agreement, bargained away or otherwise 
compromised any of its police power objectives.  

 
5.2 Conditional Rezoning Approval shall expire following a period of 

two (2) years from the effective date of the rezoning as set out above unless progress 
has been diligently pursued and substantial completion has occurred in accordance with 
permits issued by the City. The City shall have the sole discretion to determine if 
progress has been diligently pursued by the Developer of the Property. The City, 
through its employees and agents, shall at all times be allowed to enter onto the 
Property to determine if the progress of the development.  
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  5.3 The City may initiate legal action for the enforcement of any of the 
provisions, requirements, and obligations set forth in the Conditional Rezoning 
Agreement. In the event the City obtains any relief as a result of such litigation, 
Developer shall pay all court costs and attorney fees incurred by the City in connection 
with such suit; 

 
   5.4 If the Developer is developing the Property in non-compliance with 
the Conditional Rezoning Agreement, the City may issue a stop work order as to any or 
all aspects of the Development, may deny the issuance of any requested building permit 
or certificate of occupancy within any part or all of the Development regardless of 
whether the Developer is the named applicant for such permit or certificate of 
occupancy, and may suspend further inspections of any or all aspects of the 
Development. 
 
  5.5 To the extent the Conditional Rezoning Agreement Documents 
deviate from the City of Troy Development Standards, Zoning Ordinance or other City 
ordinances, or any amendments thereto, the Conditional Rezoning Agreement 
Documents shall control.  All improvements constructed in accordance with the 
Conditional Rezoning Agreement Documents shall be deemed to be conforming under 
the Zoning Ordinance and in compliance with all ordinances of the City. 
 

 
ARTICLE VI 

 
MISCELLANEOUS PROVISIONS 

 
  6.1 This Agreement may not be modified, replaced, amended or 
terminated except as provided for in this Agreement. 
 

6.2 This Agreement shall be governed by and construed in accordance 
with the laws of the State of Michigan. 

 
  6.3 If there is a conflict between the terms of any of the Conditional 
Rezoning Agreement Documents, such documents shall control in the following order:  
(a) Chapter 39, Section 16.04 of the City’s Zoning Ordinance, and amendments, if any 
(b) this Agreement and any Conditional Rezoning Agreement Documents. Where there 
is a question with regard to applicable regulations for a particular aspect of the 
Development, or with regard to clarification, interpretation, or definition of terms or 
regulations, and there are no apparent express provisions of the Conditional Rezoning 
Agreement Documents which apply, the City in the reasonable exercise of its discretion, 
shall determine the regulations of the City’s Zoning Ordinance, as that Ordinance may 
have been amended, or other Ordinances which shall be applicable provided such  
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EXHIBIT A 

 
LEGAL DESCRIPTION OF THE PROPERTY 
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 EXHIBIT B 

 

DESIGNATIONS OF PHASE I and PHASE II   
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 EXHIBIT C 
 

ALL CONDITIONS AS REQUIRED BY CHAPTER 39, SECTION 16.04 OF THE 
ZONING ORDINANCE AND THE CITY OF TROY 

 
 
A. The development of the first two buildings of Phase I, (CB district), within six (6) 
months of obtaining building permits; including the parking, drive-aisles and building pad 
for corner building. 
 
B. The Future Restaurant Building Pad of Phase I will not be marketed to a bank, a 
chain drug store or any other vehicular intensive use; but will be considered for all uses 
permitted in a CB district. 
 
C. The details of the Future Restaurant Building Pad of Phase I shall be subject to 
Planning Department approval and be modified by administrative approval with-in their 
jurisdiction; 
 
D. The OM parcel (designated as Phase II) will be limited to and developed as 
either an office building or a hotel as presented in the approval package; 
 
E. Prior to the development of Phase II, Developer shall provide the City with a 
traffic and parking study analysis. 
 
F. The 25’0” high standard light poles will be turned off and/or reduced after 11:00 
p.m. until sunrise.  As to phase I, no additional lighting is proposed to be building 
mounted to illuminate the site. 
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EXHIBIT D 

 

 

SITE PLAN APPROVED BY CITY OF TROY PLANNING COMMISSION 

 
 

































  PC 2019.11.12 
  Agenda Item # 6 

 

 
 
 
DATE: September 19, 2019 
 
TO: Planning Commission 
 
FROM: R. Brent Savidant, Planning Director 
 
SUBJECT: PRELIMINARY SITE PLAN REVIEW (SP JPLN2019-0032) - Proposed GFA Long 

Lake Multifamily Development, West side of Dequindre, north of Long Lake (PIN 88-
20-12-476-070), Section 12, Currently Zoned NN (Neighborhood Node “J”) and EP 
(Environmental Protection) Districts 

 
The petitioner GFA Long Lake submitted the above referenced Preliminary Site Plan application 
for a 25-unit residential project on the 2.389 acre parcel. The units are proposed to be 3 stories 
in height.  
 
The property is currently zoned NN (Neighborhood Node “J”) District. The Planning Commission 
is responsible for granting Preliminary Site Plan approval for this item.  
 
The attached report prepared by Carlisle/Wortman Associates, Inc. (CWA), the City’s Planning 
Consultant, summarizes the project. CWA prepared the report with input from various City 
departments including Planning, Engineering, Public Works and Fire. City Management supports 
the findings of fact contained in the report and the recommendations included therein. 
 
 
Attachments: 

1. Maps 
2. Report prepared by Carlisle/Wortman Associates, Inc. 

 
G:\SITE PLANS\SP JPLN2019-0032 GFA LONG LAKE\PC Memo 2019 11 12.docx 



PROPOSED RESOLUTION 
 
 
PRELIMINARY SITE PLAN REVIEW (SP JPLN2019-0032) - Proposed GFA Long Lake 
Multifamily Development, West side of Dequindre, north of Long Lake (PIN 88-20-12-476-070), 
Section 12, Currently Zoned NN (Neighborhood Node “J”) and EP (Environmental Protection) 
Districts 
 
Resolution # PC-2019-11- 
Moved by: 
Seconded by: 
 
RESOLVED, That Preliminary Site Plan Approval, pursuant to Article 8 of the Zoning 
Ordinance, as requested for the proposed GFA Long Lake Multifamily Development, located 
on the West side of Dequindre, north of Long Lake (PIN 88-20-12-476-070), Section 12, Zoned 
NN (Neighborhood Node “J”) and EP (Environmental Protection) Districts, be granted, subject 
to applicant the following: 
 

1. Shift development to provide 40-foot setback along the rear (west) property line.   
2. Submit photometric plans and fixture details prior to Final Site Plan Approval. 
3. Provide at least one guest space as ADA compatible. 

 
 ) or 
 
(denied, for the following reasons:  ) or 
 
(postponed, for the following reasons:  ) 
 
 
Yes: 
No: 
 
MOTION CARRIED/FAILED 
 
Yes: 
No: 
 
MOTION CARRIED/FAILED 
 
G:\SITE PLANS\SP JPLN2019-0032 GFA LONG LAKE\Proposed PC Resolution 11 12 2019.doc 



Note: The information provided by this application has been compiled from recorded deeds, plats, tax
maps, surveys, and other public records and data. It is not a legally recorded map survey. Users of this

data are hereby notified that the source information represented should be consulted for verification.
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Richard K. Carlisle, President    Douglas J. Lewan, Executive Vice President    John L. Enos, Principal 
   David Scurto, Principal   Benjamin R. Carlisle, Principal   Sally M. Elmiger, Principal    Craig Strong, Principal    R. Donald Wortman, Principal   

Laura K. Kreps, Associate     Paul Montagno, Associate  

Date:  November 5, 2019 
  

Preliminary Site Plan Review 
For 

City of Troy, Michigan 
 
 

 
Applicant: GFA Development 
 3301 Mirage Drive 
 Troy, MI 48083    
 
Project Name: GFA Townhomes 
 
Plan Date: September 18, 2019 
 
Location: West side of Dequindre Road between 18 Mile Road and English Drive   
 
Zoning: EP, Environmental Protection  
 Neighborhood Node (NN) – J 
 
Action Requested: Preliminary Site Plan Approval 
 
SITE DESCRIPTION 

 
The subject site is located on the west side of Dequindre Road between 18 Mile Road and English Drive.  
The site is 2.39 acres and is vacant, undeveloped property. There is a 40-foot wide strip of EP, 
Environmental Protection zoned property.  The applicant proposes to landscape, install underground 
detention, and put a sidewalk within the EP portion of the site.  There is already a 60’ storm drain and a 
concrete screenwall within the area zoned EP.  These items will remain.   The remaining (all of the building 
area) area of the property is zoned Neighborhood Node (NN). 
 
The applicant proposes two different building types.  The buildings in the interior are narrower and 
provide for a front porch and entrance.  The exterior buildings have a front entrance on the garage 
elevation and an elevated deck on the rear elevation.   
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Figure 1: 60-inch drain and concrete wall 
 

 
The applicant proposes to develop the site as twenty-five (25) attached townhomes, accessed by an 
existing shared access drive with Taco Bell off of Dequindre road.  The buildings are proposed to have 
individual, direct unit access from the proposed interior drive.  At the center of the development, twelve 
(12) of the units will have pedestrian access to a pedestrian circulation area and courtyard. All proposed 
townhomes are two (2) stories, accompanied by a 2-car garage. 
 
Multiple family residential is a permitted use in the NN.  An aerial image of the subject site, with a zoning 
districts overlay, is provided in Figure 1. 
 

Figure 1. Subject Site 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

parcel ID: 
20-12-476-070 
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Size of Subject Property: 
The parcel is 2.389 net acres 
 
Proposed Uses of Subject Parcel: 
Twenty-five (25) attached townhomes 
 
Current Use of Subject Property: 
The subject property is currently unimproved and vacant. 
 
Current Zoning: 
The property is currently zoned NN, Neighborhood Node District 
 
Surrounding Property Details: 

 
Direction Zoning Use 

North R1-C, Single Family Single Family Residential 
South NN, Neighborhood Node Neighborhood Commercial 
East NN, Neighborhood Node Neighborhood Commercial 
West R1-C, Single Family Single Family Residential 

 
NATURAL FEATURES 

 
Topography: A topographic survey has been provided on sheet C-1.0 and shows that the site 

has a generally flat landscape. 
 
Wetlands:       There are no wetlands on site.  
 
Floodplain: There are no floodplains onsite.  
 
Woodlands: The applicant has identified a total of 23 regulated trees on the site.  Of the trees 

surveyed, 1 is a landmark tree and 22 are woodland trees. The applicant is 
preserving 21 of the 22 woodland trees.   

 
Replacement Details 
Protected Tree Inches Removed Replacement Required 
Landmark 22 inches 22 inches 
Woodland 6 inches 3 inches 
 
Preservation/Mitigation  Inches Preserved Credit 
Landmark 0 inches 0 inches 
Woodland 197 inches 394 inches 
  
Protected Replacement Required 25 Inches 
Preservation Credit 394 Inches 
Total + 369-inch credit 
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Total Tree Mitigation  Zero.  The number of inches preserved and 
credited exceed the mitigation required.    

 
Items to be addressed:  None. 
 
BUILDING ARRANGEMENT 

 
The site configuration consists of twenty-five (25) townhomes in five clusters of three homes, one cluster 
of four homes, and a row of six homes.  The clusters are configured around a central courtyard with 
pedestrian sidewalks connecting to a “meandering” sidewalk, through the EP zoned portion of the site, 
that provides access to the east and Dequindre Road.  We find the proposed configuration suitable for the 
type and size of the development proposed. 
 
 Items to be addressed:  None. 
 
 
AREA, WIDTH, HEIGHT, SETBACKS 

 
Table 5.03.B.3, Building Form C of Section 5.03, Standards Applicable to All Districts of the Zoning 
Ordinance establishes the dimensional requirements for the NN, Neighborhood Node District.  The 
requirements and proposed dimensions are shown in the following table. 
 

 
Though the applicant has met the 30-foot rear (west) yard setback, we find that there is an opportunity 
to provide a greater buffer along the rear (west) property line.  The applicant could shift the entire 

 Required Provided Compliance 

Front (east property 
line) 10-foot build-to-line 

25 feet (this property 
is a flag lot, however, 
and this requirement 

is not applicable) 

Complies 

Side (north) 
N/A, building may be 
placed up to property 

line 

Buildings are 24’ 
from EP easement. Complies 

Side (south) 
N/A, building may be 
placed up to property 

line 
9 feet Complies 

Rear (west) 30-foot minimum 
setback 30 feet Complies.  See discussion 

below 

Building Height 
Maximum 4 stories, 55 

feet, 
Minimum 2 stories 

3 stories, 33’-4” Complies 

Lot Coverage (Building) 30% 21% Complies 

Minimum Open Space 20% 45% Complies 

Parking Location Cannot be located in 
front yard Within garages Complies  
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development 10-feet to the east to provide a 40-foot setback along the rear (west) property line.   The 
40-foot setback along the rear property line matches the rear yard setback of the adjacent residential 
properties.   

 
 
Items to be addressed:  Shift development to provide 40-foot setback along the rear (west) property line.   
 
PARKING 

 
Section 13.06.G of the Zoning Ordinance requires: 
 

 Required Provided 
Residential:  2 spaces per unit 25 Units = 50 spaces 50 garage spaces + 10 guest spaces = 60 spaces 

   
Barrier Free 0 0 
Bicycle Parking 0 0 
Loading 0 0 
Total 50 spaces 50 spaces within garages and 10 guest spaces 

  
The applicant is providing 2-car garages and 10 surface guest spaces.  One of the guest spaces must be 
ADA compatible.  
 
Items to be Addressed: Provide at least one guest space as ADA compatible. 

47-feet 

40-feet 

10-feet 

15-feet 
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SITE ACCESS AND CIRCULATION 

 
Vehicular access to the site is via Dequindre Road. The site plan does not include a truck turn-around or 
other alternative option besides the looping interior drive. A concrete, internal pedestrian sidewalk 
network is also proposed.  The fire department has reviewed the applicant and finds access sufficient.   
 
Items to be addressed: None 
 

LANDSCAPING 
 
A landscaping plan has been provided on sheet L-1.0 and are supplemented by tree protection and 
planting details on sheet L-1.1.  The applicant should verify that the plant list provided on sheet L-1.0 
corresponds to drawings provided. The following table discusses the development’s compliance with the 
landscape requirements set forth in Section 13.02. 
 

 Required: Provided: Compliance: 
North Property Line:    
Landscape buffering: 
Required buffering between 
two differentiating land uses.   
Alternative 1 or 2. 

1 large evergreen every 10 
feet or 1 narrow evergreen 
every 3 feet.   
Approx. 370’/10=37 trees 

37 evergreen 
screening trees 
 

Complies 

East Property Line:    
Street Trees:  
The Ordinance requires that the 
greenbelt shall be landscaped 
with a minimum of one (1) 
deciduous tree for every thirty 
(30) lineal feet, or fraction 
thereof, of frontage abutting a 
public road right-of-way.   

Environmental Protection 
easement area along access 
drive. 

Existing trees to 
remain with added 
greenbelt trees 
proposed in 
median. 

Complies 

West Property Line:    
Landscape buffering:  1 large evergreen every 10 

feet or 1 narrow evergreen 
every 3 feet. 
240’ / 10= 24 trees 

26 evergreen 
screening trees 
 

Complies 

South Property Line:    
Landscape buffering:  1 large evergreen every 10 

feet or 1 narrow evergreen 
every 3 feet. 
 
Alternative screening 
method may be considered 
by the Planning 
Commission. 

Six (6) foot fence 
along property 
boundary. 

Planning 
Commission 
shall consider 
alternative 
screening 
proposed. 

Overall:    
Site landscaping:  15%  Over 20% Complies 
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A minimum of twenty percent 
(20%) of the site area shall be 
comprised of landscape 
material. Up to twenty-five 
percent (25%) of the required 
landscape area may be brink, 
stone, pavers, or other public 
plaza elements, but shall not 
include any parking area or 
required sidewalks. 

Mitigation:  
 

The tree inventory and calculations are in compliance with the 
requirements of the ordinance.  The replacement calculations show 
more than 300 inches in DBH credit because of the 21 woodland 
trees preserved, minus the removal of 1 woodland tree and 1 
landmark tree.    

 
Transformer / Trash Enclosure: 
The applicant has not indicated a central trash enclosure.  It is assumed that each unit will have trash bins 
in the garage to be rolled out for trash pickup.   
 
Items to be Addressed:  Planning Commission to consider the use of a fence in place of required screening 
at the south edge of the property 
 
PHOTOMETRICS 

 
A photometric plan has not been provided.  For final site plan a photometric plan and fixture details are 
required to be submitted. 
  
Items to be Addressed:  Submit photometric plans and fixture details. 
 
FLOOR PLAN AND ELEVATIONS 

 
Two types of elevations and floor plans have been provided.  Floor plans and elevations have been 
provided.  The primary front elevation is brick and stone.  The rear and side elevations are brick on the 
first floor and siding on the second floor. The applicant should indicate what the second-floor siding 
material.  Elevations show architectural details, variations in material and pattern as well as general color 
scheme.    
 
The applicant should bring a material samples to the meeting.   
 
Items to be Addressed:  Bring material samples to the meeting.  
 
DESIGN STANDARDS and SITE PLAN REVIEW STANDARDS 

 
The Neighborhood Node design standards as well as Site Plan review standards provide the Planning 
Commission with direction when reviewing the proposed site plan and design features of this 
development.   
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Section 5.06.E. outlines Design Standards:  
 

1. Building Orientation and Entrance 
2. Ground Story Activation 
3. Transitional Features 
4. Site Access, Parking, and Loading 

 
Please see Section 5.06.E for standard details.  
 
We find that the design standards have been met.  
 
Section 8.06 outlines Site Plan Review Design Standards.   
 

1. Development shall ensure compatibility to existing commercial districts and provide a transition 
between land uses. 

2. Development shall incorporate the recognized best architectural building design practices. 
3. Enhance the character, environment and safety for pedestrians and motorists. 

 
Please see Section 8.06 for standard details 
 
The applicant is providing a medium density multiple family residential project.  If the additional setback 
is provided, the project transitions from a number of commercial uses and the rear yards of single family 
residential to the north and east.  The applicant has provided the required evergreen screen between 
those yards and the multiple family development.  We find that the site plan standards have been met.   
 
RECOMMENDATION 

 
We recommend preliminary site plan with the following conditions:  
 

1. Shift development to provide 40-foot setback along the rear (west) property line.   
2. Submit photometric plans and fixture details 
3. Provide at least one guest space as ADA compatible. 

 
 
Sincerely,  
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