
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 
 

David Lambert, Chairman, Marianna Perakis, Vice Chairman 
 Carlton Faison, Michael W. Hutson, Tom Krent,  

Lakshmi Malalahalli, Sadek Rahman and John J. Tagle 
   
January 25, 2022 7:00 P.M. Council Chambers    

 
1. ROLL CALL 
 
2. APPROVAL OF AGENDA 
 
3. APPROVAL OF MINUTES – January 11, 2022  
  
4. PUBLIC COMMENT  – For Items Not on the Agenda 

 
PRELIMINARY AITE PLAN REVIEWS 

 
5. PRELIMINARY SITE PLAN REVIEW (SP JPLN2021-016) - Proposed The Westington II, 

South of Wattles, East of Crooks (870 Barilane Drive; PIN 88-20-21-101-009), Section 21, 
Currently Zoned NN (Neighborhood Node “I”) District 

 
6. PRELIMINARY SITE PLAN REVIEW (SP JPLN2021-017) - Proposed Hills West, East 

side of Crooks, South of Wattles (3902 Crooks; 88-20-21-101-003), Section 21, Currently 
Zoned NN (Neighborhood Node “I”) District 

 
OTHER ITEMS 

 
7.  PUBLIC COMMENTS – For Items on the Agenda 
 
8.  PLANNING COMMISSION COMMENT 
 
9.  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
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Chair Krent called the Regular meeting of the Troy City Planning Commission to order at 
7:00 p.m. on January 11, 2022, in the Council Chamber of the Troy City Hall. Chair Krent 
presented opening remarks relative to the role of the Planning Commission and 
procedure of tonight’s meeting. 
 
1. ROLL CALL 

 
Present: 
Carlton M. Faison 
Michael W. Hutson 
Tom Krent 
David Lambert 
Lakshmi Malalahalli 
Marianna Perakis 
Sadek Rahman 
Jerry Rauch 
John J. Tagle 
 
Also Present: 
R. Brent Savidant, Community Development Director 
Ben Carlisle, Carlisle Wortman Associates 
Julie Quinlan Dufrane, Assistant City Attorney 
Kathy L. Czarnecki, Recording Secretary 
 

2. APPROVAL OF AGENDA 
 
Resolution # PC-2022-01-001 
Moved by: Faison 
Support by: Tagle 
 
RESOLVED, To approve the Agenda as prepared. 
 
Yes: All present (9) 
 
MOTION CARRIED 
 

3. APPROVAL OF MINUTES 
 
There was discussion on: 
• Proposed revisions to October 26, 2021 draft minutes by Mr. Rauch. 
• Proposed revisions to December 14, 2021 draft minutes by Mr. Lambert. 
• Conflict of interest; procedure in recusing oneself. 
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Resolution # PC-2022-01-002 
Moved by: Lambert 
Support by: Perakis 
 
RESOLVED, To approve the minutes of the October 26, 2021 and December 14, 2021 
Regular meetings with corrections. 
 
Yes: All present (9) 
 
MOTION CARRIED 
 

4. PUBLIC COMMENT – For Items Not on the Agenda 
 
There was no one present who wished to speak. 
 

SPECIAL USE APPROVAL AND PRELIMINARY SITE PLAN REVIEWS 
 
5. PUBLIC HEARING - SPECIAL USE AND PRELIMINARY SITE PLAN REVIEW (SU 

JPLN2021-026) – Proposed Biggby Coffee Drive-Through Window Addition, North side 
of Long Lake, east of Rochester (1057 E. Long Lake, Suite A), Section 11, Currently 
Zoned NN (Neighborhood Node “L”) District 
 
Mr. Tagle recused himself from this item. He stated his firm worked with the petitioner 
on the project. 
 
Mr. Lambert disclosed his son is a former employee at Biggby Coffee and indicated no 
conflict of interest on his part. The Board was in consensus. 
 
(Mr. Tagle exited the meeting at 7:08 p.m.) 
 
Mr. Carlisle reviewed the Special Use and Preliminary Site Plan application for the 
proposed drive-through window addition at Biggby Coffee. He addressed proposed site 
improvements as relates to parking along the western property line, speed humps for 
traffic calming and new dumpster screening. Mr. Carlisle said review of the application 
by the City’s Traffic Consultant OHM addressed the change to angle parking, the 
addition of bollards along the existing sidewalk at the rear of the retail center and 
removal of the parking bumper blocks adjacent to the new parallel parking spaces. 
 
Mr. Carlisle clarified the loading space requirement or waiver of such is no longer an 
issue, contrary to comments in his report. He asked the applicant to provide 
transparency calculations and to submit a photometric plan should there be new lighting 
proposed. Mr. Carlisle addressed the Zoning Ordinance Design Standards (Section 
5.05) and Special Use Standards (Section 9.02D). 
 
Mr. Carlisle offered support in the reinvestment to the site and recommended approval 
of the Special Use and Preliminary Site Plan application with conditions as identified in 
his report dated December 7, 2021, with the exclusion of the condition relating to the 
loading space. 
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A brief discussion among Board members and the administration followed, some 
comments relating to: 
• Non/conforming use. 
• Traffic pattern and circulation. 
• Calming traffic methods; speed bumps, signage. 
• Safety concerns for employees, pedestrians. 
• Length of drive-through loop; directional flow (one way, two way). 
 
Applicant Sanford (Sandy) Green said he and his daughter-in-law partner purchased 
Biggby Coffee on July 15, 2021. He said in the last six months they have made 
improvements to the store and have made a concerted effort to become a stronger part 
of the community. Mr. Green addressed how the pandemic has affected the business 
and how a drive-through window would most likely boost business. Mr. Green said they 
care for the safety of their employees, customers and existing retail tenants and hope 
that together they and the Commission can come up with a workable plan for a drive-
through addition. 
 
Traffic Engineer Julie Kroll of Fleis & VandenBrink addressed the proposed circulation 
and flow of traffic. She addressed specifics relating to the length of the drive-through 
loop, directional flow of traffic, the bypass lane, 7-foot sidewalk with bollards, access to 
the dumpster, loading area and traffic calming measures. Ms. Kroll noted commercial 
property is to the west of the drive-through window and residential is located only to the 
north and east of the project. She believes OHM’s suggestion to remove the bumper 
blocks might be to alleviate a potential trip hazard, and she would confer with the 
landlord who placed the bumper blocks there to protect the existing fence. Ms. Kroll said 
speed bumps would be placed in accordance with the recommendations of the 
manufacturer. Ms. Kroll indicated the applicant would be receptive to additional 
measures of traffic calming, such as signage, striping, etc. 
 
Mr. Green addressed the length of the drive-through loop, directional flow of traffic, the 
bypass lane, width of the road in the rear of the retail center, communication with 
existing tenants, and various types of traffic calming measures. 
 
There was discussion on: 
• Safety concerns. 
• Directional flow of traffic. 
• Speed bumps; manufacturer recommendations relating to placement, spacing. 
• Posting speed limit signs; striping directional arrows. 
• Loading space; access, time of day, maneuverability of trailer. 
• Peak store hours (7am to 9:30 pm); number of anticipated customers daily (200). 
• Potential use of drive-through loop by other tenants. 
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PUBLIC HEARING OPENED 
 
There was no one present to speak. 
 
PUBLIC HEARING CLOSED 
 
The administration suggested that the item could be sent back to the traffic consultant 
for review to address safety concerns expressed by some members. 
 
Mr. Rauch made a motion that was supported by Mr. Lambert. A lengthy discussion 
followed with respect to the conditions cited. The recording secretary respectfully 
requested if the motion could be stated again for clarification on the conditions. 
 
Resolution # PC-2022-01-003 
 
Moved by: Rauch 
Support by: Lambert 
 
RESOLVED, That Special Use Approval and Preliminary Site Plan Approval for the 
proposed Biggby Coffee Drive-Through Window Addition, North side of Long Lake, East 
of Rochester (1057 E. Long Lake, Suite A), Section 11, Currently Zoned NN 
(Neighborhood Node “L”) District, be granted, subject to the following conditions: 
 
1. That the Traffic Consultant and planning staff will review and satisfy themselves with 

the placement of the bumper blocks that are being removed. 
2. That the Traffic Consultant and planning staff] will look at potentially a third parking 

bumper (speed bump) in the traffic flow to the drive-up window. 
3. That the applicant will provide the transparency calculations. 
4. If new lighting is proposed, the applicant shall submit a photometric plan. 
5. That the plan will provide ultimately for signage at the store in the form of a 

monument sign at the east end of the property in the form of a street-type sign that 
designates clearly direction to the drive-through. 

6. That speed limit signs will be provided in conformance with the manufacturer’s 
recommendation of the parking bumpers (speed bumps). 

7. That the driveways will be clearly marked with one-way and two-way. 
8. That there will be a yellow striped lane divider on the north side. 
 
Discussion on the motion on the floor. 
 
There was clarification that the conditions relating to the parking bumper blocks and 
speed bumps are to be reviewed by the Traffic Consultant and planning staff and the 
remaining conditions would be required. 
 
Vote on the motion on the floor. 
 
Yes: Faison, Hutson, Krent, Lambert, Malalahalli, Perakis, Rahman, Rauch 
Recused: Tagle 
 
MOTION CARRIED 
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Mr. Tagle returned to the meeting at 8:36 p.m. Ms. Dufrane exited the meeting at 8:34 p.m.; 
returned at 8:38 p.m. 
 
The meeting resumed at 8:38 p.m. 

 
6. PUBLIC HEARING - SPECIAL USE AND PRELIMINARY SITE PLAN REVIEW (SU 

JPLN2021-024) – Proposed Red Wagon Fuel Station, West side of Livernois, North of 
Maple (1613 and 1631 Livernois), Section 28, Currently Zoned MR (Maple Road) 
District 
 
Mr. Carlisle reviewed the Special Use and Preliminary Site Plan application for the 
proposed Red Wagon Fuel Station to add six islands, 12 gas pumps, a canopy to the 
existing Red Wagon store and the combination of two sites. He specifically addressed 
the canopy in relation to the Zoning Ordinance requirement (Section 6.28.B) and the 
applicant’s rationale for not connecting the canopy to the store building. Mr. Carlisle 
addressed the applicant’s request to seek a deviation in the parking requirement and a 
waiver from the loading space requirement. He reported the applicant is providing 
significant landscaping to both sites and particularly to the north site, but as well is 
seeking a deviation in the location of street trees and parking lot trees. 
 
Mr. Carlisle addressed the Special Use Standards (Section 9.02.D.). He asked the 
Board to consider in its deliberation the applicant’s rationale for not connecting the 
canopy to the building and the applicant’s request to seek deviations from the 
requirements for parking, loading space and location of street trees and parking lot 
trees. 
 
Mr. Carlisle recommended approval of the Special Use and Preliminary Site Plan 
application subject to addressing the canopy material and color and any design 
changes as directed by the Board prior to Final Site Plan approval. 
 
A brief discussion among Board members and the administration followed, some 
comments relating to: 
• Combination of two sites; demolition of existing building (Troy Tile). 
• Complimentary material and color for canopy to Red Wagon building. 
• Deviation of parking requirement; no setback requirements, potential to add parking 

to north. 
 
Present were applicant Ken Koza of RW Troy LLC and James Butler of Professional 
Engineering Associates. 
 
Mr. Butler clarified the application would not meet the 20% required landscaping 
requirement should parking spaces be added to the north. He assured the Board there 
is sufficient parking for the site. Mr. Butler showed the Board where an existing space 
near an overhead door located in the far northwest corner of the property is being used 
for loading/unloading. 
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Mr. Koza said connecting the canopy to the Red Wagon building would be challenging 
with respect to the building height differences, alignment and the need for structural 
columns. He said the yellow and red colors of the Shell brand would complement and 
tie together the brick and limestone color of the convenience store. He said a separation 
between the canopy and the convenience store would be aesthetically more pleasing 
and retain the Red Wagon building identity. Mr. Koza shared their forward thinking in 
replacing some pumps to accommodate charge stations for electric vehicles in the near 
future. 
 
There was discussion on: 
• Material and color of the canopy; no color changes to convenience store. 
• Market viability for service stations. 
• Accommodation of charge stations for future use. 
• Sufficiency of parking. 
 
PUBLIC HEARING OPENED 
 
Prithipal Singh and Sukhnoor Kaur, owners of the Citgo service station at 1654 
Livernois Road, voiced opposition. Ms. Kaur expressed concerns with competition 
among several service stations in the area. 
 
PUBLIC HEARING CLOSED 
 
In response to Mr. Rauch’s question asking if there is background information on the 
potential of saturation of service stations in the City, Mr. Savidant said the City does not 
track statistics on service stations. 
 
Resolution # PC-2022-01- 
 
Moved by: Faison 
Support by: Malalahalli 
 
RESOLVED, The Planning Commission hereby approves a reduction in the total 
number of required parking spaces for the proposed Red Wagon Fuel Station to 44 
when a total of 48 spaces are required on the site based on the off-street parking space 
requirements for convenience store and gas stations. This 4-space reduction maintains 
36 parking spaces for the 4,455 square foot convenience store and is sufficient to meet 
parking demands based on existing activity; and, 
 
RESOLVED, The Planning Commission hereby waives the loading space requirement; 
and, 
 
RESOLVED, That Special Use Approval and Preliminary Site Plan Approval for the 
proposed Red Wagon Fuel Station, West side of Livernois, North of Maple (1613 and 
1631 Livernois), Section 28, Currently Zoned MR (Maple Road) District, be granted. 
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Discussion on the motion on the floor. 
 
In response to Mr. Lambert’s question, Mr. Carlisle said he would like a detailed or 
colored rendering of the canopy to confirm it matches the elevation and aesthetics of 
the existing Red Wagon. 
 
The administration confirmed that all service stations require Special Use approval. 
 
Vote on the motion on the floor as amended. 
 
Moved by: Faison 
Support by: Malalahalli 
 
Resolution # PC-2022-01-004 
 
Moved by: Faison 
Support by: Malalahalli 
 
RESOLVED, The Planning Commission hereby approves a reduction in the total 
number of required parking spaces for the proposed Red Wagon Fuel Station to 44 
when a total of 48 spaces are required on the site based on the off-street parking space 
requirements for convenience store and gas stations. This 4-space reduction maintains 
36 parking spaces for the 4,455 square foot convenience store and is sufficient to meet 
parking demands based on existing activity; and, 
 
RESOLVED, The Planning Commission hereby waives the loading space requirement; 
and, 
 
RESOLVED, That Special Use Approval and Preliminary Site Plan Approval for the 
proposed Red Wagon Fuel Station, West side of Livernois, North of Maple (1613 and 
1631 Livernois), Section 28, Currently Zoned MR (Maple Road) District, be granted 
subject to: 
 
1. The applicant submitting a colored rendering of the canopy and canopy support. 
 
Yes: All present (9) 
 
MOTION CARRIED 

 
OTHER ITEMS 

 
7. POTENTIAL PLANNED UNIT DEVELOPMENT (PUD) APPLICATION 

 
Mr. Carlisle gave a brief review of the proposed Village of Troy Planned Unit 
Development concept plan, noting the item is for discussion only to give feedback to the 
developer and no action would be taken this evening. He addressed the proposed 
residential products, surrounding zoning, how the plan relates to the Master Plan, 
proposed public benefit and flexibility in using the PUD option. 
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Tim Loughrin, Director of Land Acquisition and Development for Robertson Brothers 
Homes, conducted a PowerPoint presentation. His presentation covered: 
• Project summary and highlights. 
• Site Concept Plan, Connectivity and Context. 
• Parallel Plan under Existing RT Zoning. 
• PUD qualifications. 
• Housing products: townhomes, attached and detached single family lots and 

condominiums. 
 
Discussion followed, some comments relating to: 
• Public amenity; safety, liability, maintenance of sledding hill. 
• Consideration to an alternate amenity, possibly all-season use. 
• Regional pond/stormwater connection. 
• Housing options; townhomes not preferred. 
• Sustainable elements of housing material. 
• Transition to adjacent industrial use. 
• Apply village concept to the project. 
 

8. ELECTION OF OFFICERS 
 
Chair Krent opened the floor for nominations for Chair. 
 
Chair Krent nominated David Lambert. 
 
Acknowledging there were no further nominations, Chair Krent closed the floor to 
nominations. 
 
Roll Call vote on the nomination for David Lambert as Chair. 
 
Yes:  All present (9) 

       
 
Chair Krent opened the floor for nominations for Vice Chair. 
 
Chair Krent nominated Marianna Perakis. 
 
Mr. Faison nominated Sadek Rahman. 
 
Acknowledging there were no further nominations, Chair Krent closed the floor to 
nominations. 



PLANNING COMMISSION REGULAR MEETING – DRAFT JANUARY 11, 2022 
  
 
 

9 
 

Roll Call vote on the nomination on the floor for Marianna Perakis as Vice Chair. 
 
Yes: Hutson, Krent, Lambert, Malalahalli, Rahman, Rauch, Tagle 
No: Faison 
Abstain: Perakis 

       
 
Several members expressed the value in the liaison position on the Zoning Board of 
Appeals. 
 
Ms. Malalahalli offered to be considered for the appointment. 
 
Roll Call vote on the recommendation of appointment for Lakshmi Malalahalli as ZBA 
Representative. 
 
Yes: Faison, Hutson, Krent, Lambert, Perakis, Rahman, Rauch, Tagle 
Abstain: Malalahalli 
 

9. PLANNING COMMISSION ANNUAL REPORT FOR 2021 
 
Mr. Savidant introduced the 2021 Planning Commission Annual Report. There was no 
discussion on the item. 
 

10. PUBLIC COMMENTS – For Items on the Agenda 
 
There was no one present to speak. 
 

11. PLANNING COMMISSION COMMENT 
 
Ms. Perakis thanked the Board for their support and confidence in the Vice Chair role. 
 

12. ADJOURN 
 
The Regular meeting of the Planning Commission adjourned at 10:29 p.m. 

 
Respectfully submitted, 
 
 
 
        
Tom Krent, Chair 
 
 
 
       
Kathy L. Czarnecki, Recording Secretary 
 
C:\Users\czarn\OneDrive\Documents\Kathy\COT Planning Commission Minutes\2022\2022 01 11_Draft.doc  
 



  PC 2022.01.25 
  Agenda Item # 5 
 

 
 
 
DATE: January 20, 2022 
 
TO: Planning Commission 
 
FROM: R. Brent Savidant, Community Development Director 
 
SUBJECT: PRELIMINARY SITE PLAN REVIEW (SP JPLN2021-016) - Proposed The 

Westington II, South of Wattles, East of Crooks (870 Barilane Drive; PIN 88-20-21-
101-009), Section 21, Currently Zoned NN (Neighborhood Node “I”) District 

 
The petitioner Troy Westington LLC. submitted the above referenced Preliminary Site Plan 
application for two 15-unit, 2 ½ story multi-family apartment buildings. Multi-family is permitted 
by right in the NN (Neighborhood Node “I”) Zoning District. 
 
Westington Phase I received Preliminary Site Plan Approval on December 8, 2020 and is 
currently under construction. Phase I included four 3-story buildings and 102 units. 
 
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. Preliminary Site Plan. 
4. Story Analysis, prepared by DesignHaus. 
5. Response to Story Analysis, prepared by City Building Official Salim Huerta. 
6. Westington & West Hills Development Traffic Impact Study, dated November 11, 2021. 
7. Traffic Impact Study memo, prepared by OHM, dated December 6, 2021.  

 
 
G:\SITE PLANS\SP JPLN2021-0016 THE WESTINGTON PHASE II\PC Memo 2022 01 25 Westington II.docx 



PROPOSED RESOLUTION 
 
PRELIMINARY SITE PLAN REVIEW (SP JPLN2021-016) - Proposed The Westington II, South of 
Wattles, East of Crooks (870 Barilane Drive; PIN 88-20-21-101-009), Section 21, Currently Zoned NN 
(Neighborhood Node “I”) District 
 
Resolution # PC-2022-01- 
Moved by: 
Seconded by: 
 
RESOLVED, That Preliminary Site Plan Approval, pursuant to Article 8 of the Zoning 
Ordinance, as requested for the proposed The Westington II 30-unit apartment development, 
South of Wattles, East of Crooks, Section 21, Currently Zoned NN (Neighborhood Node “I”) 
District, be granted, subject to the following: 
 
 
 ) or 
 
(denied, for the following reasons:  ) or 
 
(postponed, for the following reasons:  ) 
 
 
Yes: 
No: 
 
MOTION CARRIED/FAILED 
 



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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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:    January 13, 2022 
January 20, 2022 

  

Preliminary Site Plan Review 
For 

City of Troy, Michigan 
 
 

 
Applicant: DesignHaus   
 
Project Name: The Westington Phase 2 
 
Plan Date: October 14, 2021 
 
Location: Wattles Rd, just east of Crooks Rd  
 
Zoning: Neighborhood Node (NN) – I 
 
Action Requested: Site Plan Approval 
 
SITE DESCRIPTION 

 
The subject site is located on the south side of Wattles Road, just east of Crooks Road. The site is 
approximately 1.20 acres in area and is proposed for development as the Phase 2 component of 
The Westington multi-family development project. Phase 1 of The Westington project is currently 
under construction. A single family home presently sits on the property. The northeastern portion 
is located within a 100-year floodplain.  Proposed Phase 2 is directly east and south of Phase 1.  
 
The applicant is proposing to construct two (2) multi-family buildings on the site, each with fifteen 
(15) dwelling units. Both buildings will be 2.5 stories in height.  Interior drives through the Phase 
1 component of the Westington project will provide access to the site, in addition to access via 
3902 Crooks (proposed for the Hills West Apartment development, and cross-access with the 7-
Eleven site).  There is no direct access to Barilane Court. The property is zoned NN (Neighborhood 
Node (“I”) and multiple family residential is a permitted use. 
 
The properties to the east and south of the subject site are zoned R1-B, One Family Residential. 
The adjacent R1-B properties to the northeast and southeast are in use as single-family dwellings. 
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Most of the property to the east of the site is undeveloped woodland and is within the 100-year 
floodplain, which provides a natural buffer. The southern portion of the site is bounded by a 
private drive. 
 
Site Location: 
 

 
 
 
 
 
 
 
 
 
 

Wattles 
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Proposed Uses of Subject Parcel: 
Thirty (30) multi-family dwelling units. 
 
Current Use of Subject Property: 
Single Family Home  
 
Current Zoning: 
The property is currently zoned NN, Neighborhood Node District. 
 
Surrounding Property Details: 
 
 
 
 
 

Direction Zoning Use 
North NN, Neighborhood Node Multi-Family Residential 
South R1-B, Single Family  Single Family Residential / Place of Worship 
East R1-B, Single Family Single Family Residential / Vacant  
West NN, Neighborhood Node Multi-Family Residential 

Wattles 
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SITE CONTEXT  
 
 

 
 
 
NATURAL FEATURES 

 
Topography: A topographic survey has been provided on sheet C-2.0. Elevations 

decrease in the northwest corner of site towards the floodplain.  
 
Wetlands:    There are no wetlands on site.  
 
Floodplain: An existing 100-year floodplain is located at the northwest corner of the 

site, with two different designations as to where the edge of said 
floodplain lies. The applicant is proposing to continue the retaining wall 
that was done for Phase 1 to accommodate floodplain on this site.   

 
Floodplain confirmation will be determined as part of final engineering.  

 
Woodlands: A tree inventory and replacement plan has been provided on Sheet L100, 

with replacement trees shown in the landscape plan on Sheet L101. The 
applicant notes that a total of 806 inches will be removed, requiring 486 
inches of replacement. 

 
 

Proposed Westington 
Phase 2 
 
Westington Phase 1 
 
Proposed Hills West 
Apartment Development 
(see separate review) 

Crooks  

W
at

tle
s  

 



The Westington Phase 2                              January 13, 2022 

Carlisle Wortman Associates, Inc.   
5  P a g e  

Replacement Details 
Protected Tree Inches Removed Replacement Required 
Landmark 165 inches 165 inches 
Woodland 641 inches 321 inches 
 
Preservation/Mitigation  Inches Preserved Credit 
Landmark 0 inches 0 inches 
Woodland 0 inches 0 inches 
  
Protected Replacement Required 486 Inches 
Preservation Credit 0 Inches 
Total 486-inch  
  
Total Tree Mitigation  486 trees / 3 inches = 162 3-inch trees  

 
 

 
 
The applicant is not preserving any onsite trees.  There is a clumping of protected trees (white 
pines, highlighted in red circle) located where the northern most building is located.  Is the 
applicant able to shift the building or reduce the size to preserve additional trees?  
 
Items to be addressed:  Can the applicant shift the building or reduce the size to preserve 
additional trees? 
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SITE ARRANGEMENT  
 
The applicant is proposing to construct two (2) multi-family buildings on the site, each with fifteen 
(15) dwelling units. Both buildings will be 2.5 stories in height. The buildings will be located on 
the western side of the site, with parking and circulation drives to the south and east. 
 

The site is adjacent to a 7-Eleven, a medical office, and single-family residential zoned 
Neighborhood Node to the east; a single-family residential zoned Neighborhood Node to the 
southwest; a single-family residential zoned Neighborhood Node to the north; and the eastern 
portion of the site is located within the 100-year floodplain and provides a natural buffer to the 
R1-B property to the east.  
 
Items to be addressed: None. 
 
AREA, WIDTH, HEIGHT, SETBACKS 

 
Table 5.03.B.3, Building Form C, Standards Applicable to All Districts of the Zoning Ordinance 
establishes the dimensional requirements for the NN, Neighborhood Node District. The 
requirements of Building form C and the proposed dimensions are shown in the following table. 
 

 
 
 
 

 Required Provided Compliance 

Side (East) 
N/A, building may be 
placed up to property 

line 

Buildings 1 and 2: 
56 feet Complies 

Rear (South) 30-foot minimum 
setback 82 feet Complies 

Building Height 

Any building, or 
portion of a building, 
on a parcel abutting 

a one-family 
residentially zoned 

parcel shall not 
exceed 2.5-stories, 
30 feet in height. 

2.5 stories, 30.0 feet (to 
mid-point of ridge), 34 

feet to roof peak.  

Complies but see  
discussion below 

Lot Coverage (Building) 30% 32.66% (Phase 2 only) 
27.23% (Project Total) Complies 

Minimum Open Space 20% 17.32% (Phase 2 only) 
20.99% (Project Total) 

Needs to combine sites to 
comply 

Parking Location Cannot be located in 
front yard 

Parking lots not in front 
yard Complies 
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Building Height and Story Discussion: 
 
Because this site is adjunct to one-family residentially zoned property, the applicant shall comply 
with Section 5.06.E.3.c, which limits height and stories to 2.5 stories and 30-feet.  As set forth in 
the Zoning Ordinance, building height is defined as the following:  

 
The term “building height” shall mean the vertical distance as measured from the 
established grade to the highest point of the roof for flat roofs, including walls or parapets 
that extend above the horizontal roof surface; to the deck line of mansard roofs; and to 
the average height between eaves and ridge for gable, hip, and gambrel roofs. When a 
non-residential building is located on sloping terrain, the height may be measured from 
the average ground level of the grade at the building wall. When a residential building is 
located on sloping terrain, the height shall be measured from the highest grade adjacent 
to the front of the structure to the highest point of the roof for flat roofs, including walls 
or parapets that extend above the horizontal roof surface; to the deck line of mansard 
roofs; and to the average height between eaves and ridge for gable, hip, and gambrel 
roofs. For residential buildings, the major or main roof over the living area shall be used 
to determine building height, with the following exception: when the total horizontal roof 
area of dormers and/or minor gables enclosing the living area exceeds twenty (20) percent 
of the total horizontal area of the roof to which such dormers or gables are attached, the 
predominant height of such dormers or gables shall be used as the basis for the 
determination of the building height. 
 

Story and half-story is defined as the following:  
 
 

STORY: That part of a building, except a mezzanine, included between the surface of one 
(1) floor and the surface of the next floor, or if there is not a floor above, then the ceiling 
next above. A story thus defined shall not be counted as a story when more than fifty (50) 
percent by cubic content, is below the height level of the adjoining ground.  
 
STORY, HALF: An uppermost story lying under a sloping roof, the usable floor area of 
which, at a height of four feet above the floor, does not exceed two-thirds (2/3) of the 
floor area in the story directly below and the height above at least two hundred (200) 
square feet of floor space is seven feet four inches (7’4”). When the usable floor area of 
such a story, at a height of four (4) feet above the floor, does exceed two-thirds (2/3) of 
the floor area of the story directly below, it shall be counted as a full story. 
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During the review process, we had asked the applicant to confirm that the building complied with 
the 2.5 story maximum.  The applicant’s architect provided additional plans and the required 
calculations.  The City’s Building Official reviewed the plans and the calculations and confirmed 
that the building meets the 2.5 story requirement as defined in the Zoning Ordinance.   The 
applicant’s architect plans and calculations, and the Building Official’s response are provided in 
your packet.  
 
Items to be addressed: Combine sites to comply with open space requirements.  
 
PARKING 

 
Section 13.06.G of the Zoning Ordinance requires: 
 

 Required Provided 
Residential (General): 

2 spaces per unit 
 

Phase 2: 30 units = 60 
spaces 

 
Combined: 234 spaces  

 
Phase 2: 57 spaces including 4 barrier free 
spaces per Sheet S100 Composite Site Plan 

 
Combined:  238 spaces  

   
Barrier Free 4 4 

Bicycle Parking 2 
 

Loading 0 0 
Total 60 spaces (phase 2) 

 
Combined: 234 spaces 

  

238 spaces  
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Phase 2 on its on own is deficient of parking.  However, if the sites are combined, the overall site 
parking complies but the applicant has provided only 4 guest parking spaces for the entire 
development.   The applicant and Planning Commission should discuss the need for additional 
guest parking.   
 
Items to be Addressed: 1). Combine site; and 2). The applicant and Planning Commission should 
discuss the need for additional guest parking.   
 
SITE ACCESS AND CIRCULATION 

 

 
 
Interior drives through the Phase 1 component of the Westington project will provide access to 
the site. Access to Phase 1 is via Wattles Road, 7-11 cross-access, and through 3902 Crooks 
(proposed to be developed as Hills West, see separate review).  
 
Items to be addressed: None 
 
 
 
 
 
 

Crooks  

W
at

tle
s  
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TRAFFIC 
 
As directed by the City the applicant has provided a Traffic Impact Study for both the Westington 
Phase II and the Hills West developments.   
 
Summary:  
 
The proposed development includes three (3) multi-family residential homes developments: 
Westington Phase I, Westington Phase II, and West Hills.   The number of peak hour (AM and PM), 
and daily vehicle trips that would be generated by the proposed residential were forecast based 
on data published in the Institute of Transportation Engineers (ITE) Trip Generation Manual 11 th 
Edition, and the ITE Trip Generation Handbook, 3rd Edition. The site trip generation was reviewed 
and approved by the City of Troy (OHM) prior to use in the analysis and is summarized in Table 
E2.  
 

Land Use 
 

Phase Amount 
(units) 

Average Daily 
Traffic (vpd) 

AM Peak Hour 
(vph) 

PM Peak Hour 
(vph) 

In  Out Total In  Out Total  
Multifamily 
Residential 
 

Westington 
Phase I 

102 701 11 35 46 36 21 57 

Westington 
Phase II 

30 206 4 10 14 11 6 17 

West Hills 30 206 3 10 13 10 6 16 
Total Trips 162 1,114 18 55 73 57 33 90 

 
 

To/From Via AM PM 
North Crooks Road 31% 28% 
South Crooks Road 39% 41% 
East Wattles Road 14% 16% 
West Wattles Road 16% 15% 
Total 100% 100% 

 
ANALYSIS SUMMARY 
 
The conclusions of this TIS are as follows: 

1. Existing Conditions (2021): The result of the existing condition analysis indicates that 
all the study intersection approaches will operate at LOS D or better with the 
exceptions as follows: 
• Crooks Road & Wattles Road: The eastbound and westbound left and through 

movements are operating at LOS E during both AM and PM peak periods. Review 
of SimTraffic network simulations indicates long vehicle queues for these 
movements especially for eastbound through movement during the PM peak hour; 
however, these vehicle queues were observed to dissipate and were not present 
throughout the peak periods. 
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• Crooks Road & 7-11 Drive: Although the westbound egress movements at 7-11 
driveway currently operate at LOS D or better during the peak periods, long vehicle 
queue are observed on the site driveway during the PM peak hour. The northbound 
traffic at Wattles Road intersection occasionally extends past this driveway during 
peak periods and blocks the egress movements at the 7-11 Drive.  This causes 
westbound egress vehicles to wait longer to find gaps within the through traffic 
along Crooks Road. 

2. Background Conditions (2023): The results of the background conditions analysis 
indicate that all study intersection approaches and movements will continue to operate 
in a manner similar to existing conditions with the following exceptions: 
• Crooks Road & Wattles Road: The southbound left-turn movement is expected to 

operate in LOS E during the PM peak hour at the intersection of Crooks Road & 
Wattles Road intersection due to the traffic growth in background (2023) 
conditions. However, the projected additional delay is only 1.6 seconds, which is not 
significant. 

3. Future Conditions (2023): The results of the future conditions analysis indicate that 
with the addition of site generated traffic, all the study intersection approaches and 
delays continue to operate in a manner similar to background conditions with the 
exceptions as follows: 
• Crooks Road & Wattles Road: The overall intersection is expected to operate at 

LOS E during the PM peak hour. However, the overall delay at this intersection is 
expected to increase by only 0.4 seconds, which will be indiscernible from 
background condition intersection operations. 

• Crooks Road & Site Drive (West Hills): The westbound egress movements at West 
Hills driveway are expected to operate at LOS E during the PM peak periods with a 
95th percentile queue length of 43 feet (2 vehicles), which is not significant. These 
vehicles will be contained within the project site and will not impact traffic 
operations at the adjacent streets. Moreover, the review of SimTraffic network 
simulation indicates the egress vehicles are able to find adequate gaps within 
through traffic along Crooks Road. 

 
RECOMMENDATIONS  
 
The results of this study indicate that with the addition of site generated traffic, all the study 
intersection approaches and delays will continue to operate in a manner similar to existing 
conditions with minor additional delays. Therefore, no mitigation measures are recommended to 
accommodate the site generated traffic volumes. 
 
The applicant TIS was reviewed by OHM, the City’s Traffic Consultant.  OHM concludes:  
 
I have reviewed the Traffic Impact Study for the Westington & West Hills development site, a 
proposed residential development located at the corner of Crooks and Wattles Roads. The 
applicant has proposed 162 dwelling units. The Traffic Impact Study was prepared by Fleis & 
Vandenbrink and is dated November 1, 2021. 
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OHM recommends approval of the TIS.  While there are a few corrections and changes that 
could be made for this report, they are minor and would not impact the conclusions contained in 
the TIS. 
 
Items to be addressed: None 
 
LANDSCAPING 

 
A landscaping plan has been provided on Sheet L101. The following table discusses the 
development’s compliance with the landscape requirements set forth in Section 13.02. 
 

 Required: Provided: Compliance: 
East 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.  
 
Alternative screening 
method may be considered 
by the Planning 
Commission.  
 
 

1 narrow 
evergreen 
every 3 feet.  

Complies  

Southeast property line: 
(adjacent to existing single-
family home)  
 

   

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.  
 
Alternative screening 
method may be considered 
by the Planning 
Commission.  
 

1 narrow 
evergreen 
every 3 feet 
along northern 
property line.  

Complies  

West Property Line:    
Landscape buffering: None 
required 

None required A variety of 
trees and 
bushes, 
numbering 
approx. 164 
plants. 

Complies 

South Property Line    
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Required buffering between 
two differentiating land uses.  
Alternative 1 or 2. 

1 large evergreen tree every 
10 feet 

12 evergreen 
trees 

Complies 

Overall    
Site landscaping:  
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. 

20% 24% Complies 

Mitigation 486 inches / 3 inches = 162 3-
inch trees 

162 trees 162 trees but see 
tree mitigation 
discussion.   

 
Transformer / Trash Enclosure: 
 
The applicant has indicated a central trash enclosure. There will be one trash enclosure with two 
trash containers contained within a 6-foot-high masonry brick wall.   
 
Items to be Addressed: See tree mitigation discussion.   
 
PHOTOMETRICS 

 
A photometric plan has been provided.  A total of four (4) building light fixtures are proposed, 
along with six (6) pole-mounted light fixtures. The building mounted fixtures are noted as having 
a height of 15 feet (where the maximum height is 20 feet). The pole-mounted fixtures are noted 
as having a height of 12 to 15- feet (where the maximum height is 25 feet).   
  
Items to be Addressed: None. 
 
 
FLOOR PLAN AND ELEVATIONS 

 
Floor plans and elevations have been provided on sheets A100, A101, A102, and A200,. The 
elevations provided show architectural details, variations in material and pattern (brick, 
hardiboard siding, and limestone headers roof), as well as general color scheme.   
 
Items to be Addressed: None  
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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.  
 
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.  
 
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 
  
SUMMARY 

 
As part of the deliberation, the Planning Commission and applicant shall discuss:  

1. Can the applicant shift the building or reduce the size to preserve additional trees? 
2. The need for additional guest parking.   
3. Compliance with Design Standards 
4. Compliance with Site Plan Review Standards 

 
Sincerely,  
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EXISTING TREE TO BE REMOVED

EXISTING TREE TO REMAIN

TREE PROTECTION DETAIL
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PROTECTED TREES INCHES REMOVED REPLACEMENT REQUIRED
LANDMARK 116 INCHES 116 INCHES
WOODLAND 520 INCHES 260 INCHES

PRESERVATION / MITIGATION   INCHES PRESERVED CREDIT
LANDMARK / WOODLAND 0 0

PROTECTED REPLACEMENT REQUIRED    376 INCHES
PRESERVATION CREDIT 0

TOTAL 76 INCH REQUIREMENT =  (126)     3" TREES

SEE L101 FOR ALLOCATION OF 76 REPLACEMENT WOODLAND TREES

NORTH

SCALE: 1"   �0
1
Tree Removal & Preservation Plan

PHASE II

REPLACEMENT TREE SCHEDULE

PHASE II
FOR REFERENCE

NOTE :
SEE L101 FOR ALLOCATION OF 76
REPLACEMENT 3" TREES

REFER TO TREE SCHEDULE FOR SPECIFIC
SPECIES, SIZE, AND NUMBERING DETAILS
PROVIDED SEPARATELY
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SCALE: 1" = 30'1
Landscape Plan

PLANTING DETAILS

EVERGREEN TREES DECIDUOUS TREES PERENNIALS

SHRUBS

GENERAL NOTES FOR LANDSCAPE DEVELOPMENT
1.  LANDSCAPE CONTRACTOR SHALL VISIT THE SITE, INSPECT EXISTING SITE CONDITIONS AND REVIEW PROPOSED PLANTING AND RELATED WORK. IN CASE OF DISCREPANCY

BETWEEN PLAN AND PLANT LIST, PLAN SHALL GOVERN QUANTITIES. CONTACT LANDSCAPE ARCHITECT WITH ANY CONCERNS.
2. CONTRACTOR SHALL VERIFY LOCATIONS OF ALL ON SITE UTILITIES PRIOR TO BEGINNING CONSTRUCTION ON HIS/HER PHASE OF WORK. ELECTRIC, GAS, TELEPHONE, CABLE

TELEVISION MAY BE LOCATED BY CALLING MISS DIG. ANY DAMAGE OR INTERRUPTION OF SERVICES SHALL BE THE RESPONSIBILITY OF CONTRACTOR. CONTRACTOR SHALL
COORDINATE ALL RELATED ACTIVITIES WITH OTHER TRADES ON THE JOB AND SHALL REPORT ANY UNACCEPTABLE JOB CONDITIONS TO OWNER'S REPRESENTATIVE PRIOR TO
COMMENCING.

3. ALL PLANT MATERIAL TO BE PREMIUM GRADE NURSERY STOCK AND SHALL SATISFY AMERICAN ASSOCIATION OF NURSERYMEN STANDARD FOR NURSERY STOCK. ALL
LANDSCAPE MATERIAL SHALL BE NORTHERN GROWN, NO. 1 GRADE.

4. CONTRACTOR IS RESPONSIBLE FOR VERIFYING ALL QUANTITIES SHOWN ON LANDSCAPE PLAN PRIOR TO PRICING THE WORK.
5.  THE OWNER'S REPRESENTATIVE RESERVES THE RIGHT TO REJECT ANY PLANT MATERIAL NOT MEETING SPECIFICATIONS.
6.  ALL SINGLE STEM SHADE TREES TO HAVE STRAIGHT TRUNKS AND SYMMETRICAL CROWNS.
7.  ALL SINGLE TRUNK SHADE TREES TO HAVE A CENTRAL LEADER; TREES WITH FORKED OR IRREGULAR TRUNKS WILL NOT BE ACCEPTED.
8.  ALL TREES TO HAVE CLAY OR CLAY LOAM BALLS, TREES WITH SAND BALLS WILL BE REJECTED.
9. ALL TREE LOCATIONS SHALL BE STAKED BY LANDSCAPE CONTRACTOR AND ARE SUBJECT TO THE APPROVAL OF THE LANDSCAPE ARCHITECT PRIOR TO INSTALLATION OF

THE PLANT MATERIAL.
10.  CONCERNING GROUND COVER, ALL PLANTING BEDS SHALL RECEIVE 3" SHREDDED HARDWOOD BARK MULCH, SEE SPECIFICATIONS. ALL OTHER DISTURBED AREAS SHALL

BE SODDED.
11.  LANDSCAPING SHALL BE MAINTAINED IN A GOOD CONDITION TO PRESENT A HEALTHY, NEAT, AND ORDERLY APPEARANCE FREE FROM REFUSE AND DEBRIS. ALL

UNHEALTHY AND DEAD MATERIAL SHALL BE REPLACED WITHIN ONE (1) YEAR OF THE NEXT APPROPRIATE PLANTING PERIOD.
12.  OWNER TO ESTABLISH MAINTENANCE PROGRAM TO ENSURE GROUNDS AND LANDSCAPING TO REMAIN HEALTHY AND WELL GROOMED.
13.  RECOMMENDED PLANTING DATES ARE MARCH 1ST TO MAY 15TH FOR ALL MATERIALS, AND OCTOBER 15TH TO DECEMBER 15TH FOR DECIDUOUS MATERIALS. PLANTINGS

OUTSIDE THESE DATES SHALL HAVE PRIOR APPROVAL OF THE LANDSCAPE ARCHITECT.
14.   UNDERGROUND IRRIGATION SYSTEM TO BE DESIGNED AND INSTALLED BY CONTRACTOR.
15.  TURF GRASS TO BE COMMON TO OAKLAND COUNTY, MI.

QTY.    TAG            BOTANICAL NAME

   36   RD MALUS x RED BARON RED BARON CRABAPPLE 3" B&B
    4      RB                AESCULUS pavia RED BUCKEYE                                        3"B&B
    6      GB GINKGO biloba GINKGO 3" B&B
   3     LL TILLA cordata LITTLE LEAF LINDEN 3" B&B
   22     WS PICEA glauca WHITE SPRUCE 7-8' B&B
   12     RM ACER rubrum RED MAPLE 3" B&B
   48     EA THUJA o EMERALD                                 EMERALD ARBORVITAE                         7-8' B&B
  48      SJ                JUNIPERUS x S SPARTAIN JUNIPER  7-8' B&B
  49      DB               EUONYMUS a COMPACTA DWARF BURNING BUSH 24" B&B
   15      RS                SPIREA x COCCINEA DWARF RED SPIREA 24" B&B
  20     MK                 SYRINGA p MISS KIM MISS KIM LILAC 24" B&B
   2      WP                 PINUS strobus WHITE PINE 7' B&B
   6       HL                 GLEDITSIA t INERMIS HONEYLOCUST 3" B&B

   Total Trees:    91
   Total Shrubs:  180
   Total Grasses and Perennials:
   Total New Plant Material Provided: 271 Plants

    Irrigation Cost Estimate: $6,500.00
   Total Landscape Cost Estimate:  $30,745.00

PLANT SCHEDULE

       COMMON NAME            SIZE/ROOT NOTES

Landscaping Required

20% Min.

N / A

76 Trees Required

N / A

Buffer Type 1 or 2
Between Conflicting Land Uses

1 Tree  / 8 Spaces
54 / 8 = 6 Trees

Disposition

*eneraO 6ite Landscaping�

 Landscaping Adjacent to Roads:

Replacement Trees  - R

Greenbelt Requirements:

Screening Requirements:

Parking Lot Requirements:

Landscaping Provided

+24.66% w Plant Material

N / A

                           76

N / A

Type 2 @ East / South
Type 1 @ South Property Lines

6 Trees Provided
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Drawing No.
LIGHTING PLAN
Summary

Schedule

Symbol Label Quantity Manufactur
er

Catalog
Number Description Lamp Number

Lamps Filename Lumens Per
Lamp

Light Loss
Factor Wattage

A
4 Lithonia

Lighting
DSX1 LED P1
40K T1S
MVOLT HS

DSX1 LED P1
40K T1S
MVOLT with
houseside
shield

LED 1 DSX1_LED_P
1_40K_T1S_
MVOLT_HS.i
es

5998 1 54

B
2 Lithonia

Lighting
DSX1 LED P1
40K T2M
MVOLT

DSX1 LED P1
40K T2M
MVOLT

LED 1 DSX1_LED_P
1_40K_T2M_
MVOLT.ies

6948 1 108

C

4 Lithonia
Lighting

DSXW1 LED
10C 1000
30K T3M
MVOLT

DSXW1 LED
WITH (1) 10
LED LIGHT
ENGINES,
TYPE T3M
OPTIC,
3000K, @
1000mA.

LED 1 DSXW1_LED
_10C_1000_
30K_T3M_M
VOLT.ies

3606 1 38.8

Statistics

Description Symbol Avg Max Min Avg/Min Max/Min

Calc Zone #1 0.1 fc 2.7 fc 0.0 fc N/A N/A
Calc Zone #2 1.0 fc 10.8 fc 0.0 fc N/A N/A

GENERAL NOTE:
All site lighting to comply with City of Troy lighting standards (Section 13.05)

The engineer and/or architect must determine applicability of the layout to
existing /future field conditions. This lighting layout represents illumination
levels calculated from laboratory data taken under controlled conditions in
accordance with illuminating engieering society approved methods. Actual
performance of any manufacturer's luminaire may vary due to variation in
electrical voltage, tolerance in lamps, and other variable field conditions.
Mounting heights indicated are from grade and/or floor up.

These lighting calculations are not a substitute for independent engieering
analysis of lighting system suitability and safety. The engineer and/or
architect is responsible to review for Michigan Energy Code and lighting
quality compliance.

Unless exempt, project must comply with lighting controls requirements
defined in ASHRAE 90.132013. For specific information contact GBA controls
group at ASG@gasserbush.com or 734-266-6705

ORDERING NOTE:
For inquiries contact Gasser Bush at quotes@gasserbush.com or 734-266-
6705

DRAWING NOTE:
This drawing was generated from an electronic image for estimation purpose
only. Layout to be verified in field by others.

MOUNTING HEIGHT NOTE:
Mounting height is measured from grade to face of fixture. Pole height should
be calculated as the mounting height less base height.

Current View
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A B C D E F G
TAG NO. CODE DBH COMMON NAME LATIN NAME COND COMMENTS

1201 MW 27 White Mulberry Morus alba Fair
1202 BW 13 Black Walnut Juglans nigra Fair
1203 EE 25 Siberian Elm Ulmus pumila Poor
1204 BW 29 Black Walnut Juglans nigra Fair
1205 BW 15 Black Walnut Juglans nigra Fair
1206 BW 12 Black Walnut Juglans nigra Fair x1
1207 BW 15 Black Walnut Juglans nigra Fair
1208 E 10 American Elm Ulmus americana Poor
1209 WS 13 White Spruce Picea glauca Poor
1210 NM 16 Norway Maple Acer platanoides Fair
1211 BX 6 Box elder Acer negundo Very Poor
1212 GA 7 Green Ash Fraxinus pennsylvanica Fair
1213 GA 6 Green Ash Fraxinus pennsylvanica Very Poor
1214 GA 6 Green Ash Fraxinus pennsylvanica Very Poor
1215 GA 6 Green Ash Fraxinus pennsylvanica Poor
1216 E 7 American Elm Ulmus americana Fair
1217 SM 34 Silver Maple Acer saccharinum Fair
1218 GA 6 Green Ash Fraxinus pennsylvanica Very Poor
1219 GA 6 Green Ash Fraxinus pennsylvanica Poor
1220 E 7 American Elm Ulmus americana Poor
1221 BW 6 Black Walnut Juglans nigra Poor
1222 MW 14 White Mulberry Morus alba Poor
1223 MW 12 White Mulberry Morus alba Very Poor
1224 NM 13 Norway Maple Acer platanoides Fair
1225 MW 16 White Mulberry Morus alba Fair
1226 NM 13 Norway Maple Acer platanoides Poor
1227 MW 7 White Mulberry Morus alba Poor
1228 FC 14 Flowering Cherry Prunus spp. Fair
1229 E 15 American Elm Ulmus americana Fair
1230 E 10 American Elm Ulmus americana Fair
1231 EE 13 Siberian Elm Ulmus pumila Fair
1232 SU 9 Sugar Maple Acer saccharum Fair x1
1233 BO 31 Black Oak Quercus velutina Good
1234 EE 24 Siberian Elm Ulmus pumila Poor
1235 EE 8 Siberian Elm Ulmus pumila Poor
1236 SM 12 Silver Maple Acer saccharinum Fair
1237 EE 6 Siberian Elm Ulmus pumila Poor
1238 EE 7 Siberian Elm Ulmus pumila Poor
1239 EE 6 Siberian Elm Ulmus pumila Poor
1240 CT 22 Cottonwood Populus deltoides Fair
1241 CT 17 Cottonwood Populus deltoides Fair
1242 EE 7 Siberian Elm Ulmus pumila Poor
1243 EE 7 Siberian Elm Ulmus pumila Fair
1244 EE 8 Siberian Elm Ulmus pumila Poor
1245 EE 16 Siberian Elm Ulmus pumila Very Poor
1246 EE 8 Siberian Elm Ulmus pumila Poor
1247 E 12 American Elm Ulmus americana Very Poor dead
1248 EE 13 Siberian Elm Ulmus pumila Poor
1249 EE 6 Siberian Elm Ulmus pumila Poor
1250 EE 6 Siberian Elm Ulmus pumila Fair
1251 EE 6 Siberian Elm Ulmus pumila Fair
1252 GA 6 Green Ash Fraxinus pennsylvanica Poor
1253 GA 6 Green Ash Fraxinus pennsylvanica Poor
1254 EE 7 Siberian Elm Ulmus pumila Poor
1255 GA 6 Green Ash Fraxinus pennsylvanica Poor
1256 GA 6 Green Ash Fraxinus pennsylvanica Poor
1257 WP 17 (Eastern) White Pine Pinus strobus Fair
1258 GA 7 Green Ash Fraxinus pennsylvanica Very Poor
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1259 EE 7 Siberian Elm Ulmus pumila Poor
1260 RC 12 Red Cedar Juniperus virginiana Poor
1261 WP 10 (Eastern) White Pine Pinus strobus Fair
1262 WP 9 (Eastern) White Pine Pinus strobus Poor
1263 EE 8 Siberian Elm Ulmus pumila Poor
1264 EE 6 Siberian Elm Ulmus pumila Fair
1265 EE 13 Siberian Elm Ulmus pumila Fair
1266 FC 10 Flowering Cherry Prunus spp. Fair
1267 EE 26 Siberian Elm Ulmus pumila Fair
1268 EE 35 Siberian Elm Ulmus pumila Fair
1269 WP 14 (Eastern) White Pine Pinus strobus Fair
1270 WP 11 (Eastern) White Pine Pinus strobus Fair
1271 WP 12 (Eastern) White Pine Pinus strobus Poor
1272 WP 12 (Eastern) White Pine Pinus strobus Fair
1273 EE 14 Siberian Elm Ulmus pumila Fair
1274 WP 13 (Eastern) White Pine Pinus strobus Fair
1275 EE 12 Siberian Elm Ulmus pumila Poor
1276 CT 9 Cottonwood Populus deltoides Fair
1277 EE 6 Siberian Elm Ulmus pumila Fair
1278 WP 7 (Eastern) White Pine Pinus strobus Fair
1279 CT 13 Cottonwood Populus deltoides Fair
1280 WP 14 (Eastern) White Pine Pinus strobus Poor
1281 EE 7 Siberian Elm Ulmus pumila Very Poor
1282 CT 13 Cottonwood Populus deltoides Fair
1283 EE 13 Siberian Elm Ulmus pumila Fair
1284 CT 18 Cottonwood Populus deltoides Fair
1285 CT 13 Cottonwood Populus deltoides Fair
1286 EE 13 Siberian Elm Ulmus pumila Fair
1287 CT 13 Cottonwood Populus deltoides Fair
1288 WP 12 (Eastern) White Pine Pinus strobus Fair
1289 WP 8 (Eastern) White Pine Pinus strobus Poor
1290 WP 12 (Eastern) White Pine Pinus strobus Fair
1291 E 16 American Elm Ulmus americana Fair
1292 E 7 American Elm Ulmus americana Fair
1293 E 14 American Elm Ulmus americana Fair
1294 BW 12 Black Walnut Juglans nigra Fair
1295 SM 13 Silver Maple Acer saccharinum Fair
1296 MW 10 White Mulberry Morus alba Fair
1297 CT 14 Cottonwood Populus deltoides Fair
1298 CT 18 Cottonwood Populus deltoides Fair
1299 CT 13 Cottonwood Populus deltoides Fair
1300 CT 12 Cottonwood Populus deltoides Fair
1301 CT 13 Cottonwood Populus deltoides Fair
1302 MW 10 White Mulberry Morus alba Fair
1303 CT 13 Cottonwood Populus deltoides Fair
1304 CT 12 Cottonwood Populus deltoides Poor
1305 CT 28 Cottonwood Populus deltoides Fair
1306 CT 26 Cottonwood Populus deltoides Fair
1307 BX 8 Box elder Acer negundo Poor
1308 AA 6 Tree-of-Heaven Ailanthus Altissima Fair
1309 SU 18 Sugar Maple Acer saccharum Good x1
1310 SU 20 Sugar Maple Acer saccharum Fair
1311 RC 8 Red Cedar Juniperus virginiana Fair
1312 RC 7 Red Cedar Juniperus virginiana Fair
1313 RC 7 Red Cedar Juniperus virginiana Fair
1314 RC 8 Red Cedar Juniperus virginiana Fair
1315 SU 23 Sugar Maple Acer saccharum Good
1316 BWW 13 Black Willow Salix nigra Very Poor
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1317 BWW 54 Black Willow Salix nigra Fair
1318 FC 15 Flowering Cherry Prunus spp. Poor
1319 BW 6 Black Walnut Juglans nigra Fair
1320 NM 8 Norway Maple Acer platanoides Fair
1321 TH 6 Thornapple/Hawthorne Cragaegus spp. Poor
1322 SU 16 Sugar Maple Acer saccharum Fair
1323 BR 12 Bur oak Quercus macrocarpa Fair
1324 EE 22 Siberian Elm Ulmus pumila Fair
1325 WP 11 (Eastern) White Pine Pinus strobus Fair
1326 WP 14 (Eastern) White Pine Pinus strobus Fair
1327 WP 12 (Eastern) White Pine Pinus strobus Fair
1328 WP 13 (Eastern) White Pine Pinus strobus Fair
1329 EE 10 Siberian Elm Ulmus pumila Fair
1330 MW 6 White Mulberry Morus alba Fair
1331 WC 7 White Cedar Thuja occidentalis Fair x2
1332 MW 8 White Mulberry Morus alba Fair
1333 RC 8 Red Cedar Juniperus virginiana Fair x3
1334 S 30 Sycamore Platanus occidentalis Good
1335 NS 19 Norway Spruce Picea Abies Good
1336 EE 6 Siberian Elm Ulmus pumila Poor
1337 WC 9 White Cedar Thuja occidentalis Fair x3
1338 WC 7 White Cedar Thuja occidentalis Poor
1339 WC 9 White Cedar Thuja occidentalis Fair x1
1340 WC 6 White Cedar Thuja occidentalis Fair x2
1341 WC 7 White Cedar Thuja occidentalis Fair
1342 WC 6 White Cedar Thuja occidentalis Fair x2
1343 RC 10 Red Cedar Juniperus virginiana Fair
1344 RC 9 Red Cedar Juniperus virginiana Fair
1345 RC 8 Red Cedar Juniperus virginiana Fair
1346 RC 6 Red Cedar Juniperus virginiana Fair
1347 RC 6 Red Cedar Juniperus virginiana Fair
1348 RC 8 Red Cedar Juniperus virginiana Fair
1349 SU 28 Sugar Maple Acer saccharum Fair
1350 RC 7 Red Cedar Juniperus virginiana Fair
1351 WP 12 (Eastern) White Pine Pinus strobus Fair
1352 JP 23 Jack Pine Pinus banksiana Poor
1353 JP 12 Jack Pine Pinus banksiana Poor
1354 JP 13 Jack Pine Pinus banksiana Poor
1355 WP 16 (Eastern) White Pine Pinus strobus Fair
1356 WP 22 (Eastern) White Pine Pinus strobus Fair
1357 NM 27 Norway Maple Acer platanoides Good
1358 WS 7 White Spruce Picea glauca Fair
1359 WS 9 White Spruce Picea glauca Fair
1360 WS 8 White Spruce Picea glauca Fair
1361 WS 8 White Spruce Picea glauca Fair
1362 NM 15 Norway Maple Acer platanoides Fair
1363 NM 19 Norway Maple Acer platanoides Fair
1364 WS 10 White Spruce Picea glauca Fair
1365 WS 17 White Spruce Picea glauca Fair
1366 WP 15 (Eastern) White Pine Pinus strobus Fair
1367 MW 8 White Mulberry Morus alba Fair
1368 EE 6 Siberian Elm Ulmus pumila Fair
1369 EE 13 Siberian Elm Ulmus pumila Poor
1370 EE 19 Siberian Elm Ulmus pumila Fair
1371 BC 10 Wild Black Cherry Prunus serotina Fair
1372 PN 9 Pin Cherry Prunus pennsylvanica Fair
1373 EE 7 Siberian Elm Ulmus pumila Fair
1374 MW 9 White Mulberry Morus alba Fair
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1375 EE 9 Siberian Elm Ulmus pumila Very Poor
1376 PN 10 Pin Cherry Prunus pennsylvanica Poor
1377 BW 6 Black Walnut Juglans nigra Fair
1378 BW 9 Black Walnut Juglans nigra Fair
1379 EE 9 Siberian Elm Ulmus pumila Very Poor
1380 EE 8 Siberian Elm Ulmus pumila Poor
1381 JP 13 Jack Pine Pinus banksiana Fair
1382 JP 9 Jack Pine Pinus banksiana Poor
1383 JP 9 Jack Pine Pinus banksiana Fair
1384 BX 14 Box elder Acer negundo Fair
1385 SM 35 Silver Maple Acer saccharinum Fair
1386 BW 18 Black Walnut Juglans nigra Fair
1387 BW 14 Black Walnut Juglans nigra Fair x1
1388 BW 18 Black Walnut Juglans nigra Fair
1389 AA 18 Tree-of-Heaven Ailanthus Altissima Fair
1390 AA 17 Tree-of-Heaven Ailanthus Altissima Fair
1391 BW 26 Black Walnut Juglans nigra Poor
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1712 AA 14 Tree-of-Heaven Ailanthus altissima Fair x1
1713 BW 10 Black Walnut Juglans nigra Good
1714 E 21 American Elm Ulmus americana Good
1715 SM 24 Silver Maple Acer saccharinum Fair
1716 EE 24 Siberian Elm Ulmus pumila Fair
1717 NM 8 Norway Maple Acer platanoides Good
1718 BX 10 Box elder Acer negundo Fair
1719 BX 10 Box elder Acer negundo Fair
1720 BX 10 Box elder Acer negundo Fair
1721 EE 14 Siberian Elm Ulmus pumila Good
1722 E 8 American Elm Ulmus americana Good
1723 EE 13 Siberian Elm Ulmus pumila Good
1724 EE 11 Siberian Elm Ulmus pumila Fair
1725 EE 13 Siberian Elm Ulmus pumila Good
1726 E 12 American Elm Ulmus americana Good
1727 EE 9 Siberian Elm Ulmus pumila Fair
1728 EE 13 Siberian Elm Ulmus pumila Fair
1729 EE 9 Siberian Elm Ulmus pumila Fair
1730 E 9 American Elm Ulmus americana Good
1731 EE 14 Siberian Elm Ulmus pumila Good
1732 E 9 American Elm Ulmus americana Fair x1
1733 BW 12 Black Walnut Juglans nigra Fair
1734 MW 9 White Mulberry Morus alba Fair
1735 E 8 American Elm Ulmus americana Fair vine covered
1736 BX 8 Box elder Acer negundo Fair
1737 E 8 American Elm Ulmus americana Poor main leader cut under utility
1738 BX 17 Box elder Acer negundo Fair
1739 E 11 American Elm Ulmus americana Fair
1740 BWW 25 Black Willow Salix nigra Poor
1741 MW 8 White Mulberry Morus alba Fair
1742 E 8 American Elm Ulmus americana Good
1743 BX 8 Box elder Acer negundo Very Poor
1744 NS 28 Norway Spruce Picea abies Good
1745 EE 18 Siberian Elm Ulmus pumila Fair
1746 SC 20 Scotch Pine Pinus sylvestris Good
1747 SC 10 Scotch Pine Pinus sylvestris Fair
1748 SC 8 Scotch Pine Pinus sylvestris Poor
1749 SC 10 Scotch Pine Pinus sylvestris Poor
1750 SC 10 Scotch Pine Pinus sylvestris Fair
1751 SC 12 Scotch Pine Pinus sylvestris Poor
1752 SC 8 Scotch Pine Pinus sylvestris Poor
1753 SC 19 Scotch Pine Pinus sylvestris Fair
1754 BX 11 Box elder Acer negundo Very Poor x2
1755 SC 10 Scotch Pine Pinus sylvestris Fair
1756 SC 12 Scotch Pine Pinus sylvestris Fair
1757 SC 9 Scotch Pine Pinus sylvestris Fair
1758 SC 9 Scotch Pine Pinus sylvestris Fair
1759 EE 14 Siberian Elm Ulmus pumila Fair
1760 EE 8 Siberian Elm Ulmus pumila Fair
1761 EE 14 Siberian Elm Ulmus pumila Fair
1762 EE 13 Siberian Elm Ulmus pumila Fair
1763 MW 10 White Mulberry Morus alba Good
1764 BX 10 Box elder Acer negundo Poor
1765 EE 10 Siberian Elm Ulmus pumila Fair
1766 EE 14 Siberian Elm Ulmus pumila Fair
1767 BX 14 Box elder Acer negundo Fair
1768 EE 20 Siberian Elm Ulmus pumila Fair
1769 BX 14 Box elder Acer negundo Fair
1770 WS 8 White Spruce Picea glauca Good
1771 EE 24 Siberian Elm Ulmus pumila Good
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1772 WS 10 White Spruce Picea glauca Fair
1773 EE 25 Siberian Elm Ulmus pumila Good
1774 EE 35 Siberian Elm Ulmus pumila Good
1775 WS 13 White Spruce Picea glauca Fair
1776 BS 21 Blue Spruce Picea pungens Fair
1777 BS 22 Blue Spruce Picea pungens Fair
1778 MW 8 White Mulberry Morus alba Fair
1779 MW 12 White Mulberry Morus alba Fair x1
1780 NM 12 Norway Maple Acer platanoides Good
1781 SM 44 Silver Maple Acer saccharinum Good
1782 WS 17 White Spruce Picea glauca Fair
1783 SC 11 Scotch Pine Pinus sylvestris Fair
1784 WP 18 (Eastern) White Pine Pinus strobus Fair
1785 WP 12 (Eastern) White Pine Pinus strobus Fair
1786 WP 17 (Eastern) White Pine Pinus strobus Good
1787 WP 11 (Eastern) White Pine Pinus strobus Fair
1788 WP 11 (Eastern) White Pine Pinus strobus Fair
1789 PN 9 Pin Cherry Prunus pennsylvanica Fair
1790 PN 14 Pin Cherry Prunus pennsylvanica Fair
1791 PN 11 Pin Cherry Prunus pennsylvanica Fair
1792 PN 9 Pin Cherry Prunus pennsylvanica Fair
1793 EE 24 Siberian Elm Ulmus pumila Good
1794 WP 9 (Eastern) White Pine Pinus strobus Fair
1795 CT 23 Cottonwood Populus deltoides Fair
1796 EE 12 Siberian Elm Ulmus pumila Good
1797 WP 16 (Eastern) White Pine Pinus strobus Fair
1798 WP 8 (Eastern) White Pine Pinus strobus Fair
1799 WP 13 (Eastern) White Pine Pinus strobus Fair
1800 WP 17 (Eastern) White Pine Pinus strobus Fair
1813 WP 8 (Eastern) White Pine Pinus strobus Fair
1814 WP 12 (Eastern) White Pine Pinus strobus Fair
1815 WP 10 (Eastern) White Pine Pinus strobus Fair
1816 WC 11 White Cedar Thuja occidentalis Good off prop
1817 WC 9 White Cedar Thuja occidentalis Fair off prop
1818 BC 10 Wild Black Cherry Prunus serotina Fair off prop
1819 SM 22 Silver Maple Acer saccharinum Fair off prop
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Area of FL 2 - 8,030 sqft. 
Area of FL 2.5 - 4,027 sqft.
Areas of Floor 2.5 w/ clg. above 4’ and 
lower than 7’-4” - 1,200 sqft.

5,227/8,030 = 65%

*Note: All areas propose to have ceilings above 7’-4”
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RE: 2.5 Story Analysis 
 
Good morning Brent,  
 
The information sent for the Story, Half is in compliance with the mathematical 
requirements as provided by the Troy Zoning Ordinance.  
 

• For the uppermost story lying under a sloping roof and according to the data sent 
the floor area of the Story Half is 126.33 still under the allowed requirement.  
 

• For the 200 square feet limitation the data indicates that the Half Story has 1,200 
square feet, therefore exciding the required number per individual unit and as a 
total Half Story area as well.  
 

• The usable area shall not exceed 5,353.33 of usable space at the Story Half that 
is 4 feet or above. At the present time the design is showing that number to be 
5227. Therefore, it is under the requirement. If areas under 4 feet are used as 
closets or any other way the number will increase and possibly take it to an 
numerical area that will be in violation of the Troy Zoning Ordinance.  
 

The presented project is in a numerical compliance with the Zoning Ordinance.  
 
Thank you 
 
Sincerely  
 

 

Salim Huerta 
Building Official | City of Troy 
O: 248.524.3354 
C: 734.363.0823 

 

 
 
 

https://troymi.gov/
https://www.facebook.com/TroyMI/
https://www.instagram.com/troymichigan/
https://twitter.com/CityTroyMI
https://www.youtube.com/user/TroyMichiganGov
https://www.linkedin.com/company/city-of-troy/?viewAsMember=true
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Notice and Disclaimer 

This document is provided by Fleis & VandenBrink Engineering, Inc. for informational purposes only. No 
changes or revisions may be made to the information presented in the document without the express consent 
of Fleis & VandenBrink Engineering, Inc. The information contained in this document is as accurate and 
complete as reasonably possible. Should you find any errors or inconsistencies, we would be grateful if you 
could bring them to our attention. 

The opinions, findings, and conclusions expressed herein are those of Fleis & VandenBrink Engineering, Inc. 
and do not necessarily reflect the official views or policy of City of Troy or the Road Commission for Oakland 
County (RCOC) which makes no warranty, either implied or expressed, for the information contained in this 
document; neither does it assume legal liability or responsibility for the accuracy, completeness or usefulness 
of this information. Any products, manufacturers or trademarks referenced in this document are used solely for 
reference purposes. 

 

 

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

 

  

 

 

 

 

 

 

 

Agency Review Date Comments 
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EXECUTIVE SUMMARY 
This report presents the results of a Traffic Impact Study (TIS) for three (3) multi-family residential developments 
proposed in the City of Troy, Michigan. The project site is located generally in the southeast quadrant of the 
Crooks Road and Wattles Road intersection, as shown in Figure E1. The proposed developments include 
Westington Phase I, Westington Phase II, and West Hills. Access to the project sites is provided via both Wattles 
Road and Crooks Road. No access to Barilane Drive is proposed with this project. 

FIGURE E1: SITE LOCATION 

 

BACKGROUND DATA  
F&V subconsultant Traffic Data Collection, Inc. (TDC) performed weekday AM (7:00 AM to 9:00 AM) and PM 
(4:00 PM to 6:00 PM) turning movement counts at the following study intersections on Wednesday, September 
29, 2021. 

• Wattles Road & Crooks Road  
• Crooks Road & Barilane Drive  
• Crooks Road & 7-11 Drive/Site Drive (shared access) 

Due to the impact of COVID-19 traffic volume is not representative of “typical” operations. Therefore, an 
adjusted baseline traffic volume was established based on the methodologies described below following the 
input from City of Troy (OHM). 

• Pre-COVID (2018) historical traffic volume data on Crooks Road, and Wattles Road were collected 
from the RCOC SCATS database due to construction impacts in 2019.  

• Historical traffic volume at the adjacent streets were reviewed which shows a negative annual growth 
rate in recent years. Therefore, a conservative background growth rate of 0.5% per year was applied 
to the 2018 data collected to determine the expected 2021 traffic volumes. 
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• A COVID adjustment factor was calculated by comparing the expected 2021 traffic volumes to the 
collected 2021 traffic volumes. 

• The calculated COVID adjustment factors are summarized in Table E1 which were applied to the 
collected traffic volume to establish a baseline traffic volume at the intersection of Crooks Road & 
Wattles Road, as shown below.  

Table E1: COVID Traffic Volume Adjustment Factors 
Roadway Approach AM Peak Hour PM Peak Hour 

Crooks Road (NB) +44% +13% 

Crooks Road (SB) +20% +22% 

Wattles Road (EB) +42% +2% 

Wattles Road (WB) +37% +22% 

TRIP GENERATION 
The proposed development includes three (3) multi-family residential homes developments: Westington Phase 
I, Westington Phase II, and West Hills. The number of peak hour (AM and PM), and daily vehicle trips that 
would be generated by the proposed residential were forecast based on data published in the Institute of 
Transportation Engineers (ITE) Trip Generation Manual 11th Edition, and the ITE Trip Generation Handbook, 
3rd Edition. The site trip generation was reviewed and approved by the City of Troy (OHM) prior to use in the 
analysis and is summarized in Table E2. 

Table E2: Trip Generation Summary 

Land Use 
ITE 

Code 
Phase Amount Units 

Average Daily 
Traffic (vpd) 

AM Peak Hour (vph) PM Peak Hour (vph) 

In Out Total In Out Total 

Multi-Family 
Home (Low-

Rise) 
220 

Westington Phase I 102 D.U. 701 11 35 46 36 21 57 

Westington Phase II 30 D.U. 206 4 10 14 11 6 17 

West Hills 30 D.U. 207 3 10 13 10 6 16 

Total Trips 162 D.U. 1,114 18 55 73 57 33 90 

SITE TRIP DISTRIBUTION 
The vehicular trips that would be generated by the proposed development were assigned to the study roads 
based on existing peak hour traffic patterns on the adjacent roadway network and the methodologies published 
by ITE. To determine the distribution of site generated traffic it was assumed that adjacent street trips in the AM 
are generally home-to-work and PM trips are generally work-to-home. Therefore, the distribution utilizes the 
existing traffic volumes and patterns to provide an estimated distribution for the site-generated traffic. The site 
trip distribution was reviewed and approved by the City of Troy (OHM) prior to use in the analysis and is 
summarized in Table E3. 

Table E3: Trip Distribution 
To/From Via AM PM 

North Crooks Road 31% 28% 

South Crooks Road 39% 41% 

East Wattles Road 14% 16% 

West Wattles Road 16% 15% 

Total 100% 100% 
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ANALYSIS SUMMARY 
The results of the analysis are summarized below. 

The conclusions of this TIS are as follows: 

1. Existing Conditions (2021): The result of the existing condition analysis indicates that all the study 
intersection approaches will operate at LOS D or better with the exceptions as follows: 

• Crooks Road & Wattles Road: The eastbound and westbound left and through movements are 
operating at LOS E during both AM and PM peak periods. Review of SimTraffic network simulations 
indicates long vehicle queues for these movements especially for eastbound through movement during 
the PM peak hour; however, these vehicle queues were observed to dissipate and were not present 
throughout the peak periods. 

• Crooks Road & 7-11 Drive: Although the westbound egress movements at 7-11 driveway currently 
operate at LOS D or better during the peak periods, long vehicle queue are observed on the site 
driveway during the PM peak hour. The northbound traffic at Wattles Road intersection occasionally 
extends past this driveway during peak periods and blocks the egress movements at the 7-11 Drive. 
This causes westbound egress vehicles to wait longer to find gaps within the through traffic along 
Crooks Road. 

2. Background Conditions (2023): The results of the background conditions analysis indicates that all study 
intersection approaches and movements will continue to operate in a manner similar to existing conditions 
with the following exceptions: 

• Crooks Road & Wattles Road: The southbound left-turn movement is expected to operate in LOS E 
during the PM peak hour at the intersection of Crooks Road & Wattles Road intersection due to the 
traffic growth in background (2023) conditions. However, the projected additional delay is only 1.6 
seconds, which is not significant. 

3. Future Conditions (2023): The results of the future conditions analysis indicates that with the addition of 
site generated traffic, all the study intersection approaches and delays continue to operate in a manner 
similar to background conditions with the exceptions as follows: 

• Crooks Road & Wattles Road: The overall intersection is expected to operate at LOS E during the PM 
peak hour. However, the overall delay at this intersection is expected to increase by only 0.4 seconds, 
which will be indiscernible from background condition intersection operations. 

• Crooks Road & Site Drive (West Hills): The westbound egress movements at West Hills driveway are 
expected to operate at LOS E during the PM peak periods with a 95th percentile queue length of 43 feet 
(2 vehicles), which is not significant. These vehicles will be contained within the project site and will not 
impact traffic operations at the adjacent streets. Moreover, the review of SimTraffic network simulation 
indicates the egress vehicles are able to find adequate gaps within through traffic along Crooks Road. 

RECOMMENDATIONS  
• The results of this study indicate that with the addition of site generated traffic, all the study intersection 

approaches and delays will continue to operate in a manner similar to existing conditions with minor 
additional delays. Therefore, no mitigation measures are recommended to accommodate the site-
generated traffic volumes. 
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 INTRODUCTION 
This report presents the results of a Traffic Impact Study (TIS) for three (3) multi-family residential developments 
proposed in the City of Troy, Michigan. The project site is located generally in the southeast quadrant of the 
Crooks Road and Wattles Road intersection, as shown in Figure 1. The proposed developments include 
Westington Phase I, Westington Phase II, and West Hills. Access to the project sites is provided via both Wattles 
Road and Crooks Road. No access to Barilane Drive is proposed with this project. Crooks Road is under the 
jurisdiction of the Road Commission for Oakland County (RCOC), Wattles Road is under the jurisdiction of the 
City of Troy, and Barilane Drive is a Private Road. 

The purpose of this study is to identify the traffic related impacts, if any, of the proposed development project 
on the adjacent road network. F&V proposes to complete the scope of services for this project consistent with 
accepted traffic engineering practice and pursuant to the requirements City of Troy (OHM) and the RCOC. 
Specific tasks undertaken for this study include the following: 

1. Study Area  
a. Provide a description of the study area including: intersection and roadway geometries, speed limits, 

functional classifications and traffic volume data (where available). In addition, a study area site map 
showing the site location and the study intersections will also be provided. 

2. Proposed Lane Use 
a. Obtain and review the proposed site plan which includes the proposed land uses, densities, and desired 

site access locations. A description of the current and proposed land use will be accompanied with a 
complete project site plan (with buildings identified as to proposed use). A schedule for construction of 
the development and proposed development stages (if any) will also be provided. 

3. Existing Conditions  
a. Provide an analysis of the traffic-related impacts of the proposed development at the following study 

intersections:  

• Wattles Road & Crooks Road  
• Crooks Road & Barilane Drive  
• Crooks Road & 7-11 Drive/Site Drive (shared access) 
• Crooks Road & Site Drive (proposed) 
• Wattles Road & Site Drive (proposed) 

b. Due to the impact of COVID-19, current traffic volume data is not representative of “typical” operations. 
Therefore, the data collection necessary for this study is proposed as follows: 

• Collect existing turning movement counts at the study intersections during the AM (7:00AM -
9:00AM) & PM (4:00PM – 6:00PM) peak periods at the study intersections.   

• Obtain and review historical turning movement count data and 24-hour traffic volumes where 
available from the RCOC and MDOT.  

• Obtain and review available historical (pre-COVID) traffic count data at the study intersections 
and adjacent roadways previously performed by MDOT, RCOC, and others. 

• Apply a growth rate to the historic traffic volumes to calculate the expected existing traffic 
volumes, without COVID impact. 

• Compare the existing turning movement count data to expected existing traffic volumes 
collected in the area to determine a COVID adjustment factor for the existing turning 
movements counts. 

• Apply COVID factor(s) where applicable to the existing turning movement counts to calculate 
the existing baseline traffic volumes for use in the study.  
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c. Calculate the Existing vehicle delays, LOS, and vehicle queues at the study intersections during the 
AM and PM peak hours. Intersection analysis shall include LOS determination for all approaches and 
movements. The LOS will be based on the procedures outlined in the HCM 6th Edition, the latest edition 
of Transportation Research Board’s Highway Capacity Manual. 

4. Background Conditions  
a. Calculate the future background traffic volumes based on an appropriate traffic growth determined 

from local or statewide data to the project build-out year and/or any applicable background 
developments in the vicinity of this project as identified by the City of Troy.  

b. Calculate the Background (without the proposed development) vehicle delays, LOS, and vehicle 
queues at the study intersections during the AM and PM peak periods. Intersection analysis shall 
include LOS determination for all approaches and movements. The LOS will be based on the 
procedures outlined in the HCM 6th Edition, the latest edition of Transportation Research Board’s 
Highway Capacity Manual.  

c. Any state, local, or private transportation improvement projects in the project study area that will be 
underway in the build-out year as identified by the City of Troy or RCOC will be included as background 
conditions.  

5. Trip Generation  
a. Forecast the number of Weekday AM and PM peak hour trips and daily trips that would be generated 

by the proposed development based on data published by the Institute of Transportation Engineers 
(ITE) in Trip Generation, 11th Edition and the ITE Trip Generation Handbook, 3rd Edition. 

b. Provide the trip generation to the City and OHM for review and approval prior to use in the analysis. 

c. A table will be provided in the report outlining the categories and quantities of land uses, with the 
corresponding trip generation rates or equations, and the resulting number of trips. The trip generation 
will be summarized to show the projected traffic impact for each phase of the project: Westington Phase 
I, Westington Phase II, and West Hills. 

6. Trip Distribution and Traffic Assignment 
a. Assign the trips that would be generated by the proposed development to the adjacent road network 

based on the existing traffic patterns and methodologies outlined in the ITE Transportation and Land 
Development, 2nd Edition. 

b. The distribution percentages with the corresponding volumes will be provided in a graphical format to 
include in the report and the basis will be explained. 

c. Provide the trip distribution to the City and OHM for review and approval prior to use in the analysis. 

d. Combine the site-generated traffic assignments with the background traffic forecasts to establish the 
Future weekday AM, and PM peak hour traffic volumes. 

7. Future Conditions  
a. Calculate the Future (with the proposed development) vehicle delays, LOS, and vehicle queues at 

the study intersections. Intersection analysis shall include LOS determination for all approaches and 
movements. The LOS will be based on the procedures outlined in the HCM 6th Edition, the latest edition 
of Transportation Research Board’s Highway Capacity Manual.  

b. Identify improvements (if any) for the study road network that would be required to accommodate the 
site-generated traffic volumes.  

The scope of this study was developed based on Fleis & VandenBrink’s (F&V) knowledge of the study area, 
understanding of the development program, accepted traffic engineering practices and information published 
by the Institute of Transportation Engineers (ITE). The study analyses were completed using 
Synchro/SimTraffic (Version 11). Sources of data for this study include F&V subconsultant Traffic Data 
Collection, Inc. (TDC), information provided by Michigan Department of Transportation (MDOT), the Southeast 
Michigan Council of Governments (SEMCOG) and ITE. All background information is provided in Appendix A.  
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 BACKGROUND 
 EXISTING ROAD NETWORK 

Vehicle transportation for the study area is provided by Crooks Road and Wattles Road. The lane uses and 
traffic control at the study intersections are shown on Figure 2 and the study roadways are further described 
below. For the purposes of this study, all minor streets and driveways are assumed to have an operating speed 
of 25 miles per hour (mph). 

Crooks Road runs north/south adjacent to the west side of the project site. The roadway is classified as a 
Other Principal Arterial and is under the jurisdiction of the RCOC. The roadway has a posted speed limit of 45 
mph and an Average Annual Daily Traffic (AADT) of 25,400 vehicles per day (SEMCOG 2016). The roadway 
geometry has a typical five-lane cross section, with two lanes in each direction with a left-center turn lane. 

Wattles Road runs in the east/west directions adjacent to the north side of the project site. The roadway is 
classified as a Minor Arterial and is under the jurisdiction of the City of Troy. Wattles Road has a posted speed 
limit of 40 mph, and an AADT of 13,400 vehicles per day (SEMCOG 2016). The roadway has a typical three-
lane cross section, with one lane in each direction with a center left-turn lane.  

 EXISTING TRAFFIC VOLUMES 
F&V subconsultant Traffic Data Collection, Inc. (TDC) performed weekday AM (7:00 AM to 9:00 AM) and PM 
(4:00 PM to 6:00 PM) turning movement counts at the following study intersections on Wednesday, September 
29, 2021. 

• Wattles Road & Crooks Road  
• Crooks Road & Barilane Drive  
• Crooks Road & 7-11 Drive/Site Drive (shared access) 

Due to the impact of COVID-19 traffic volume is not representative of “typical” operations. Therefore, an 
adjusted baseline traffic volume was established based on the methodologies described below following the 
input from City of Troy (OHM). 

• Pre-COVID (2018) historical traffic volume data on Crooks Road, and Wattles Road were collected 
from the RCOC SCATS database due to construction impacts in 2019. 

• Historical traffic volume at the adjacent streets were reviewed which shows a negative annual growth 
rate in recent years. Therefore, a conservative background growth rate of 0.5% per year was applied 
to the 2018 data collected to determine the expected 2021 traffic volumes. 

• A COVID adjustment factor was calculated by comparing the expected 2021 traffic volumes to the 
collected 2021 traffic volumes. 

• The calculated COVID adjustment factors are summarized in Table 1 which were applied to the 
collected traffic volume to establish a baseline traffic volume at the intersection of Crooks Road & 
Wattles Road, as shown below. 

Table 1: COVID Traffic Volume Adjustment Factors 
Roadway Approach AM Peak Hour PM Peak Hour 

Crooks Road (NB) +44% +13% 

Crooks Road (SB) +20% +22% 

Wattles Road (EB) +42% +2% 

Wattles Road (WB) +37% +22% 

Existing through traffic volumes at the proposed site driveway was determined through balancing traffic volumes 
through the study network. The existing AM and PM peak hour traffic volumes are shown on the attached 
Figure 3. The existing (2021) baseline traffic volume was reviewed and approved by the City of Troy (OHM) 
prior to use in the analysis. 
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 EXISTING CONDITIONS  
 EXISTING OPERATIONS 

The existing AM and PM peak hour vehicle delays and Levels of Service (LOS) were calculated at the study 
intersections using Synchro (Version 11) traffic analysis software. The results of the analysis of existing 
conditions were based on the existing lane use and traffic control shown on Figure 2, the existing traffic volumes 
shown on Figure 3, and the methodologies presented in the Highway Capacity Manual 6th Edition (HCM6).  

Descriptions of LOS “A” through “F”, as defined in the HCM, are provided in Appendix B for signalized and 
unsignalized intersections. Typically, LOS D is considered acceptable, with LOS A representing minimal delay, 
and LOS F indicating failing conditions. The results of the analysis of existing conditions are presented in 
Appendix B and are summarized in Table 2. Microsimulation was also conducted at the study intersections 
using SimTraffic to further evaluate the network performance. 

Table 2: Existing Intersection Operations 

Intersection Control Approach 

Existing Conditions 

AM Peak PM Peak 

Delay (s/veh) LOS Delay (s/veh) LOS 

1 
Crooks Road  

& 
Wattles Road 

Signalized 

EBL 57.0 E 71.9 E 

EBT 75.9 E 77.7 E 

EBR 51.0 D 43.8 D 

WBL 75.4 E 77.3 E 

WBT 61.5 E 65.8 E 

WBR 42.2 D 44.6 D 

NBL 49.6 D 46.5 D 

NBT 39.7 D 58.2 E 

NBR 31.2 C 35.4 D 

SBL 45.6 D 53.8 D 

SBL 41.2 D 37.9 D 

SBT 29.3 C 27.2 C 

Overall 49.4 D 54.0 D 

2 
Crooks Road & 

7-11 Drive 
Stop 

(Minor) 

WB 13.7 B 26.9 D 

NB Free Free 

SBL 16.1 C 25.2 D 

3 
Crooks Road 

& 
Barilane Drive 

Stop 
(Minor) 

WB 19.5 C 32.7 D 

NB Free Free 

SBL 10.6 B 14.8 B 

The result of the existing condition analysis indicates that all the study intersection approaches will operate at 
LOS D or better with the exceptions as follow: 

Crooks Road & Wattles Road 

• The eastbound and westbound left and through movements are operating at LOS E during both AM 
and PM peak periods. Review of SimTraffic network simulations indicates long vehicle queues for these 
movements especially for eastbound through movement during the PM peak hour; however, these 
vehicle queues were observed to dissipate and were not present throughout the peak periods. 

• The longer delays at east-west approaches at this intersection are due to high vehicle volumes for 
north-south approaches in conjunction with the long cycle length (130 seconds). 

Crooks Road & 7-11 Drive  

• Although the westbound egress movements at 7-11 driveway currently operate at LOS D or better 
during the peak periods, long vehicle queue are observed on the site driveway during the PM peak 
hour. The northbound traffic at Wattles Road intersection occasionally extends past this driveway 
during peak periods and blocks the egress movements at the 7-11 Drive. This causes westbound 
egress vehicles to wait longer to find gaps within the through traffic along Crooks Road.  
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 BACKGROUND CONDITIONS 
In order to determine the applicable traffic growth rate for the existing 2021 conditions to the buildout year 2023, 
historical population and economic profile data was obtained for the City of Troy from Southeast Michigan 
Council of Governments (SEMCOG). Population and employment projections from 2020 to 2045 were reviewed 
which shows an average annual growth of -0.16% and 0.18%, respectively. Therefore, a conservative 
background growth rate of 0.5% per year was applied to the existing 2021 traffic volumes to forecast the 
background (2023) traffic volume without the proposed development, as shown on Figure 4. 

 BACKGROUND OPERATIONS 
The background peak hour vehicle delays and LOS without the proposed development were calculated 
based on the existing lane use and traffic control shown on Figure 2, the background traffic volumes shown on 
Figure 4, and the methodologies presented in the HCM6. The results of the analysis of background conditions 
are presented in Appendix C and are summarized in Table 3. 

Table 3: Background Intersection Operations 

Intersection Control Approach 

Existing Conditions Background Conditions Difference 

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

Delay 
(s/veh) 

LOS 
Delay 

(s/veh) 
LOS 

Delay 
(s/veh) 

LOS 
Delay 

(s/veh) 
LOS 

Delay 
(s/veh) 

LOS 
Delay 

(s/veh) 
LOS 

1 
Crooks Road  

& 
Wattles Road 

Signalized 

EBL 57.0 E 71.9 E 56.8 E 72.9 E -0.2 - 1.0 - 

EBT 75.9 E 77.7 E 76.3 E 78.3 E 0.4 - 0.6 - 

EBR 51.0 D 43.8 D 51.1 D 43.7 D 0.1 - -0.1 - 

WBL 75.4 E 77.3 E 75.8 E 77.6 E 0.4 - 0.3 - 

WBT 61.5 E 65.8 E 61.6 E 66.1 E 0.1 - 0.3 - 

WBR 42.2 D 44.6 D 42.0 D 44.3 D -0.2 - -0.3 - 

NBL 49.6 D 46.5 D 50.2 D 47.1 D 0.6 - 0.6 - 

NBT 39.7 D 58.2 E 39.9 D 59.8 E 0.2 - 1.6 - 

NBR 31.2 C 35.4 D 31.3 C 35.4 D 0.1 - 0.0 - 

SBL 45.6 D 53.8 D 46.3 D 55.4 E 0.7 - 1.6 D→E 

SBL 41.2 D 37.9 D 41.5 D 38.2 D 0.3 - 0.3 - 

SBT 29.3 C 27.2 C 29.3 C 27.2 C 0.0 - 0.0 - 

Overall 49.4 D 54.0 D 49.7 D 54.8 D 0.3 - 0.8 - 

2 
Crooks Road 
& 7-11 Drive 

Stop 
(Minor) 

WB 13.7 B 26.9 D 13.7 B 27.4 D 0.0 - 0.5 - 

NB Free Free Free Free Free Free 

SBL 16.1 C 25.2 D 16.2 C 25.6 D 0.0 - 0.0 - 

3 
Crooks Road 

& Barilane 
Drive 

Stop 
(Minor 

WB 19.5 C 32.7 D 19.4 C 33.1 D -0.1 - 0.4 - 

NB Free Free Free Free Free Free 

SBL 10.6 B 14.8 B 10.6 B 15.0 B 0.0 - 0.2 - 
 

The results of the background conditions analysis indicates that all study intersection approaches and 
movements will continue to operate in a manner similar to existing conditions with the following exceptions: 

Crooks Road & Wattles Road 

• The southbound left-turn movement is expected to operate in LOS E during the PM peak hour at the 
intersection of Crooks Road & Wattles Road intersection due to the traffic growth in background (2023) 
conditions. However, the projected additional delay is only 1.6 seconds, which is not significant.   
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 SITE TRIP GENERATION 
The proposed development includes three (3) multi-family residential developments: Westington Phase I, 
Westington Phase II, and West Hills. Access to the project sites is provided via two (2) site driveways on Crooks 
Road, including the shared access with the adjacent 7-11 store, and one (1) access drive on Wattles Road. 
The number of peak hour (AM and PM), and daily vehicle trips that would be generated by the proposed 
residential were forecast based on data published in the Institute of Transportation Engineers (ITE) Trip 
Generation Manual 11th Edition, and the ITE Trip Generation Handbook, 3rd Edition. The trip generation was 
reviewed and approved by the City of Troy (OHM) prior to use in the analysis and is summarized in Table 4. 

Table 4: Trip Generation Summary 

Land Use 
ITE 

Code 
Phase Amount Units 

Average Daily 
Traffic (vpd) 

AM Peak Hour (vph) PM Peak Hour (vph) 

In Out Total In Out Total 

Multi-Family 
Home  

(Low-Rise) 
220 

Westington Phase I 102 D.U. 701 11 35 46 36 21 57 

Westington Phase II 30 D.U. 206 4 10 14 11 6 17 

West Hills 30 D.U. 207 3 10 13 10 6 16 

Total Trips 162 D.U. 1,114 18 55 73 57 33 90 

 SITE TRIP DISTRIBUTION 
The vehicular trips that would be generated by the proposed development were assigned to the study roads 
based on existing peak hour traffic patterns on the adjacent roadway network and the methodologies published 
by ITE. To determine the distribution of site generated traffic it was assumed that adjacent street trips in the AM 
are generally home-to-work and PM trips are generally work-to-home. Therefore, the distribution utilizes the 
existing traffic volumes and patterns to provide an estimated distribution for the site-generated traffic. The trip 
distribution was reviewed and approved by the City of Troy (OHM) prior to use in the analysis and is summarized 
in Table 5. 

Table 5: Site Trip Distribution 
To/From Via AM PM 

North Crooks Road 31% 28% 

South Crooks Road 39% 41% 

East Wattles Road 14% 16% 

West Wattles Road 16% 15% 

Total 100% 100% 

The vehicular traffic volumes shown in Table 4 were distributed to the roadway network according to the 
distribution shown in Table 5. The site generated trips are shown on Figure 5 and were added to the 
background traffic volumes shown on Figure 4 to calculate the future peak hour traffic volumes shown on 
Figure 6. 
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 FUTURE CONDITIONS 
 FUTURE OPERATIONS 

Future peak hour vehicle delays and LOS with the proposed development were calculated based on the 
future lane use shown on Figure 2, the proposed site access plan, the future traffic volumes shown on Figure 
6, and the methodologies presented in the HCM6. The results of the future conditions analysis are presented 
in Appendix D and are summarized in Table 6. 

Table 6: Future Intersection Operations 

Intersection Control Approach 

Background Conditions Future Conditions Difference 

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

Delay 
(s/veh) 

LOS 
Delay 

(s/veh) 
LOS 

Delay 
(s/veh) 

LOS 
Delay 

(s/veh) 
LOS 

Delay 
(s/veh) 

LOS 
Delay 

(s/veh) 
LOS 

1 

Crooks 
Road  

& 
Wattles 
Road 

Signalized 

EBL 56.8 E 72.9 E 57.5 E 72.1 E 0.7 - -0.8 - 

EBT 76.3 E 78.3 E 76.6 E 79.1 E 0.3 - 0.8 - 

EBR 51.1 D 43.7 D 51.2 D 43.5 D 0.1 - -0.2 - 

WBL 75.8 E 77.6 E 75.8 E 77.7 E 0.0 - 0.1 - 

WBT 61.6 E 66.1 E 61.8 E 66.2 E 0.2 - 0.1 - 

WBR 42.0 D 44.3 D 42.0 D 44.4 D 0.0 - 0.1 - 

NBL 50.2 D 47.1 D 51.0 D 47.6 D 0.8 - 0.5 - 

NBT 39.9 D 59.8 E 41.3 D 60.4 E 1.4 - 0.6 - 

NBR 31.3 C 35.4 D 32.1 C 35.5 D 0.8 - 0.1 - 

SBL 46.3 D 55.4 E 46.5 D 58.3 E 0.2 - 2.9 - 

SBL 41.5 D 38.2 D 41.6 D 38.3 D 0.1 - 0.1 - 

SBT 29.3 C 27.2 C 29.3 C 27.2 C 0.0 - 0.0 - 

Overall 49.7 D 54.8 D 50.1 D 55.2 E 0.4 - 0.4 D→E 

2 

Crooks 
Road & 7-11 

Drive/Site 
Drive 

Stop 
(Minor) 

WB 13.7 B 27.4 D 14.6 B 30.7 D 14.6 - 3.3 - 

NB Free Free Free Free Free Free 

SBL 16.2 C 25.6 D 16.4 C 26.4 D 16.4 - 26.4 - 

3 

Crooks 
Road 

& Barilane 
Drive 

Stop 
(Minor 

WB 19.4 C 33.1 D 19.7 C 34.0 D 0.3 - 0.9 - 

NB Free Free Free Free Free Free 

SBL 10.6 B 15.0 B 10.7 B 15.2 C 0.1 - 0.2 B→C 

4 

Crooks 
Road & 

Site Drive 
(West Hills) 

Stop 
(Minor) 

WB 

N/A 

19.1 C 38.1 E 

N/A NB Free Free 

SBL 10.7 B 14.6 B 

5 

Wattles 
Road & 

Site Drive 
(Westington) 

Stop 
(Minor 

WB 

N/A 

Free  Free 

N/A NB 8.9 A 11.5 B 

SBL 12.0 B 16.5 C 

The results of the future conditions analysis indicates that with the addition of site generated traffic, all the study 
intersection approaches and delays will continue to operate in a manner similar to background conditions with 
the exceptions as follows:  
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Crooks Road & Wattles Road 

• The overall intersection is expected to operate at LOS E during the PM peak hour. However, the overall 
delay at this intersection is expected to increase by only 0.4 seconds, which will be indiscernible from 
background condition intersection operations.  

Crooks Road & Site Drive (West Hills) 

• The westbound egress movements at West Hills driveway are expected to operate at LOS E during the 
PM peak periods with a 95th percentile queue length of 43 feet (2 vehicles), which is not significant. 
These vehicles will be contained within the project site and will not impact traffic operations at the 
adjacent streets. Moreover, the review of SimTraffic network simulation indicates the egress vehicles 
are able to find adequate gaps within through traffic along Crooks Road. 

 CONCLUSIONS 
The conclusions of this TIS are as follows: 

1. Existing Conditions (2021): The result of the existing condition analysis indicates that all the study 
intersection approaches will operate at LOS D or better with the exceptions as follow: 

• Crooks Road & Wattles Road: The eastbound and westbound left and through movements are 
operating at LOS E during both AM and PM peak periods. Review of SimTraffic network simulations 
indicates long vehicle queues for these movements especially for eastbound through movement during 
the PM peak hour; however, these vehicle queues were observed to dissipate and were not present 
throughout the peak periods. 

• Crooks Road & 7-11 Drive: Although the westbound egress movements at 7-11 driveway currently 
operate at LOS D or better during the peak periods, long vehicle queue are observed on the site 
driveway during the PM peak hour. The northbound traffic at Wattles Road intersection occasionally 
extends past this driveway during peak periods and blocks the egress movements at the 7-11 Drive. 
This causes westbound egress vehicles to wait longer to find gaps within the through traffic along 
Crooks Road. 

2. Background Conditions (2023): The results of the background conditions analysis indicates that all study 
intersection approaches and movements will continue to operate in a manner similar to existing conditions 
with the following exceptions: 

• Crooks Road & Wattles Road: The southbound left-turn movement is expected to operate in LOS E 
during the PM peak hour at the intersection of Crooks Road & Wattles Road intersection due to the 
traffic growth in background (2023) conditions. However, the projected additional delay is only 1.6 
seconds, which is not significant. 

3. Future Conditions (2023): The results of the future conditions analysis indicates that with the addition of 
site generated traffic, all the study intersection approaches and delays will continue to operate in a manner 
similar to existing/background conditions with the exceptions as follows: 

• Crooks Road & Wattles Road: The overall intersection is expected to operate at LOS E during the PM 
peak hour. However, the overall delay at this intersection is expected to increase by only 0.4 seconds, 
which will be indiscernible from background condition intersection operations. 

• Crooks Road & Site Drive (West Hills): The westbound egress movements at West Hills driveway are 
expected to operate at LOS E during the PM peak periods with a 95th percentile queue length of 43 feet 
(2 vehicles), which is not significant. These vehicles will be contained within the project site and will not 
impact traffic operations at the adjacent streets. Moreover, the review of SimTraffic network simulation 
indicates the egress vehicles are able to find adequate gaps within through traffic along Crooks Road. 

 RECOMMENDATIONS 
The results of this study indicate that with the addition of site generated traffic, all the study intersection 
approaches and delays will continue to operate in a manner similar to existing conditions with minor additional 
delays. Therefore, no mitigation measures are recommended to accommodate the site-generated traffic 
volumes. 
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File Name : TMC_1 Wattles & Crooks_9-29-21
Site Code : TMC_1
Start Date : 9/29/2021
Page No : 1

Project: Troy West Traffic Impact Study
Study:4 Hr. Video Turning Movement Count
Weather: Sunny, Dry Deg's 70s
Count By Miovision Video VCU 32G SW

4 Hour video traffic study was conducted during typical weekday (Wednesday) from 7:00 AM - 9:00 AM morning & 4:00 PM - 6:00 PM afternoon peak 
hours, while school was in session & during  COVID 19. 

Groups Printed- Pass Cars - Single Units - Heavy Trucks - Peds
Crooks Road
Southbound

Wattles Road
Westbound

Crooks Road
Northbound

Wattles Road
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

07:00 AM 33 122 15 0 170 42 85 31 0 158 13 85 28 0 126 31 71 12 0 114 568
07:15 AM 30 157 39 0 226 34 69 32 0 135 16 95 25 0 136 33 86 22 0 141 638
07:30 AM 23 201 35 0 259 27 62 44 0 133 12 122 19 0 153 27 50 20 1 98 643
07:45 AM 28 246 31 0 305 26 62 55 0 143 21 124 14 0 159 28 56 21 0 105 712

Total 114 726 120 0 960 129 278 162 0 569 62 426 86 0 574 119 263 75 1 458 2561

08:00 AM 21 195 23 0 239 33 55 47 0 135 20 117 12 0 149 21 46 31 0 98 621
08:15 AM 25 208 34 0 267 25 83 61 0 169 12 161 27 0 200 33 46 21 0 100 736
08:30 AM 26 214 33 0 273 20 59 44 0 123 23 141 20 0 184 41 60 19 0 120 700
08:45 AM 23 225 28 0 276 31 78 53 0 162 27 125 11 0 163 28 66 19 0 113 714

Total 95 842 118 0 1055 109 275 205 0 589 82 544 70 0 696 123 218 90 0 431 2771

*** BREAK ***

04:00 PM 27 152 47 0 226 18 53 20 0 91 35 220 23 0 278 18 89 45 0 152 747
04:15 PM 18 194 33 0 245 21 53 26 0 100 44 201 30 0 275 16 92 32 0 140 760
04:30 PM 16 168 29 0 213 17 81 32 0 130 52 262 24 0 338 26 90 32 0 148 829
04:45 PM 20 175 51 0 246 21 68 34 0 123 43 249 36 0 328 25 109 32 0 166 863

Total 81 689 160 0 930 77 255 112 0 444 174 932 113 0 1219 85 380 141 0 606 3199

05:00 PM 15 184 53 0 252 26 68 40 0 134 58 264 33 0 355 27 86 54 0 167 908
05:15 PM 11 220 59 1 291 17 80 41 1 139 51 270 37 0 358 25 98 55 0 178 966
05:30 PM 20 183 54 0 257 29 72 38 0 139 45 231 34 2 312 30 75 43 0 148 856
05:45 PM 16 142 44 1 203 21 70 37 0 128 45 195 23 2 265 14 88 35 0 137 733

Total 62 729 210 2 1003 93 290 156 1 540 199 960 127 4 1290 96 347 187 0 630 3463

Grand Total 352 2986 608 2 3948 408 1098 635 1 2142 517 2862 396 4 3779 423 1208 493 1 2125 11994
Apprch % 8.9 75.6 15.4 0.1  19 51.3 29.6 0  13.7 75.7 10.5 0.1  19.9 56.8 23.2 0   

Total % 2.9 24.9 5.1 0 32.9 3.4 9.2 5.3 0 17.9 4.3 23.9 3.3 0 31.5 3.5 10.1 4.1 0 17.7
Pass Cars 349 2949 596 0 3894 404 1078 628 0 2110 511 2803 388 0 3702 409 1184 487 0 2080 11786
% Pass Cars 99.1 98.8 98 0 98.6 99 98.2 98.9 0 98.5 98.8 97.9 98 0 98 96.7 98 98.8 0 97.9 98.3
Single Units 3 34 12 0 49 4 20 7 0 31 6 44 8 0 58 14 24 6 0 44 182

% Single Units 0.9 1.1 2 0 1.2 1 1.8 1.1 0 1.4 1.2 1.5 2 0 1.5 3.3 2 1.2 0 2.1 1.5
Heavy Trucks 0 3 0 0 3 0 0 0 0 0 0 15 0 0 15 0 0 0 0 0 18
% Heavy Trucks 0 0.1 0 0 0.1 0 0 0 0 0 0 0.5 0 0 0.4 0 0 0 0 0 0.2

Peds 0 0 0 2 2 0 0 0 1 1 0 0 0 4 4 0 0 0 1 1 8
% Peds 0 0 0 100 0.1 0 0 0 100 0 0 0 0 100 0.1 0 0 0 100 0 0.1

TDC Traffic Comments: Signalized controlled intersection, ped. signals for all quadrants. Video VCU camera was located within SW intersection 
quadrant. Note: Peds. are excluded from peak hour reports. Traffic study was performed for Troy Westington Phase II Traffic Impact Study for Fleis & 
Vandenbrink.  

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

FLEIS & VANDENBRINK
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Crooks Road
Southbound

Wattles Road
Westbound

Crooks Road
Northbound

Wattles Road
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left 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 08:00 AM

08:00 AM 21 195 23 239 33 55 47 135 20 117 12 149 21 46 31 98 621
08:15 AM 25 208 34 267 25 83 61 169 12 161 27 200 33 46 21 100 736
08:30 AM 26 214 33 273 20 59 44 123 23 141 20 184 41 60 19 120 700
08:45 AM 23 225 28 276 31 78 53 162 27 125 11 163 28 66 19 113 714

Total Volume 95 842 118 1055 109 275 205 589 82 544 70 696 123 218 90 431 2771
% App. Total 9 79.8 11.2  18.5 46.7 34.8  11.8 78.2 10.1  28.5 50.6 20.9   

PHF .913 .936 .868 .956 .826 .828 .840 .871 .759 .845 .648 .870 .750 .826 .726 .898 .941
Pass Cars 95 831 117 1043 109 265 202 576 81 517 66 664 117 212 89 418 2701

% Pass Cars 100 98.7 99.2 98.9 100 96.4 98.5 97.8 98.8 95.0 94.3 95.4 95.1 97.2 98.9 97.0 97.5
Single Units 0 11 1 12 0 10 3 13 1 20 4 25 6 6 1 13 63

% Single Units 0 1.3 0.8 1.1 0 3.6 1.5 2.2 1.2 3.7 5.7 3.6 4.9 2.8 1.1 3.0 2.3
Heavy Trucks 0 0 0 0 0 0 0 0 0 7 0 7 0 0 0 0 7
% Heavy Trucks 0 0 0 0 0 0 0 0 0 1.3 0 1.0 0 0 0 0 0.3

Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

FLEIS & VANDENBRINK
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Crooks Road
Southbound

Wattles Road
Westbound

Crooks Road
Northbound

Wattles Road
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left 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 20 175 51 246 21 68 34 123 43 249 36 328 25 109 32 166 863
05:00 PM 15 184 53 252 26 68 40 134 58 264 33 355 27 86 54 167 908
05:15 PM 11 220 59 290 17 80 41 138 51 270 37 358 25 98 55 178 964
05:30 PM 20 183 54 257 29 72 38 139 45 231 34 310 30 75 43 148 854

Total Volume 66 762 217 1045 93 288 153 534 197 1014 140 1351 107 368 184 659 3589
% App. Total 6.3 72.9 20.8  17.4 53.9 28.7  14.6 75.1 10.4  16.2 55.8 27.9   

PHF .825 .866 .919 .901 .802 .900 .933 .960 .849 .939 .946 .943 .892 .844 .836 .926 .931
Pass Cars 66 757 215 1038 93 284 151 528 196 1006 138 1340 105 364 184 653 3559

% Pass Cars 100 99.3 99.1 99.3 100 98.6 98.7 98.9 99.5 99.2 98.6 99.2 98.1 98.9 100 99.1 99.2
Single Units 0 5 2 7 0 4 2 6 1 7 2 10 2 4 0 6 29

% Single Units 0 0.7 0.9 0.7 0 1.4 1.3 1.1 0.5 0.7 1.4 0.7 1.9 1.1 0 0.9 0.8
Heavy Trucks 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
% Heavy Trucks 0 0 0 0 0 0 0 0 0 0.1 0 0.1 0 0 0 0 0.0

Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

FLEIS & VANDENBRINK
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Aerial Photo
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4 Hour video traffic study was conducted during typical weekday (Wednesday) from 7:00 AM - 9:00 AM morning & 4:00 PM - 6:00 PM afternoon peak 
hours, while school was in session & during  COVID 19. 

Groups Printed- Pass Cars - Single Units - Heavy Trucks - Peds
Crooks Road
Southbound

Seven Eleven Dw.
Westbound

Crooks Road
Northbound

Residential Dw.
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

07:00 AM 5 174 0 0 179 2 0 0 0 2 3 120 0 0 123 0 0 3 0 3 307
07:15 AM 3 223 0 0 226 8 0 1 0 9 1 122 0 0 123 0 0 1 0 1 359
07:30 AM 7 266 0 0 273 7 0 4 0 11 5 147 0 0 152 0 0 0 1 1 437
07:45 AM 1 329 0 0 330 2 0 6 0 8 3 155 0 0 158 0 0 0 0 0 496

Total 16 992 0 0 1008 19 0 11 0 30 12 544 0 0 556 0 0 4 1 5 1599

08:00 AM 0 261 0 0 261 0 0 0 0 0 2 150 0 0 152 0 0 2 0 2 415
08:15 AM 0 292 0 0 292 2 3 2 0 7 2 193 1 0 196 1 0 3 0 4 499
08:30 AM 0 303 0 0 303 3 2 3 0 8 3 173 1 0 177 0 0 2 0 2 490
08:45 AM 0 293 3 0 296 3 1 2 0 6 3 151 1 0 155 0 0 3 0 3 460

Total 0 1149 3 0 1152 8 6 7 0 21 10 667 3 0 680 1 0 10 0 11 1864

*** BREAK ***

04:00 PM 0 190 1 0 191 2 0 4 0 6 6 286 6 0 298 0 0 1 0 1 496
04:15 PM 0 236 0 0 236 1 0 2 0 3 4 267 0 0 271 2 0 3 0 5 515
04:30 PM 0 213 0 0 213 3 1 0 0 4 4 309 0 0 313 2 0 2 0 4 534
04:45 PM 0 222 0 0 222 5 1 2 0 8 5 322 2 0 329 1 0 1 0 2 561

Total 0 861 1 0 862 11 2 8 0 21 19 1184 8 0 1211 5 0 7 0 12 2106

05:00 PM 11 261 0 0 272 6 0 0 0 6 5 369 0 0 374 2 0 3 0 5 657
05:15 PM 6 289 0 0 295 5 0 1 0 6 2 339 0 0 341 0 0 2 3 5 647
05:30 PM 5 244 0 0 249 0 0 0 0 0 2 307 0 0 309 1 0 0 0 1 559
05:45 PM 3 188 1 0 192 2 3 0 0 5 2 250 0 0 252 1 0 2 2 5 454

Total 25 982 1 0 1008 13 3 1 0 17 11 1265 0 0 1276 4 0 7 5 16 2317

Grand Total 41 3984 5 0 4030 51 11 27 0 89 52 3660 11 0 3723 10 0 28 6 44 7886
Apprch % 1 98.9 0.1 0  57.3 12.4 30.3 0  1.4 98.3 0.3 0  22.7 0 63.6 13.6   

Total % 0.5 50.5 0.1 0 51.1 0.6 0.1 0.3 0 1.1 0.7 46.4 0.1 0 47.2 0.1 0 0.4 0.1 0.6
Pass Cars 41 3927 5 0 3973 50 11 27 0 88 52 3586 10 0 3648 9 0 27 0 36 7745
% Pass Cars 100 98.6 100 0 98.6 98 100 100 0 98.9 100 98 90.9 0 98 90 0 96.4 0 81.8 98.2
Single Units 0 51 0 0 51 1 0 0 0 1 0 54 1 0 55 1 0 1 0 2 109

% Single Units 0 1.3 0 0 1.3 2 0 0 0 1.1 0 1.5 9.1 0 1.5 10 0 3.6 0 4.5 1.4
Heavy Trucks 0 6 0 0 6 0 0 0 0 0 0 20 0 0 20 0 0 0 0 0 26
% Heavy Trucks 0 0.2 0 0 0.1 0 0 0 0 0 0 0.5 0 0 0.5 0 0 0 0 0 0.3

Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6 6
% Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 13.6 0.1

TDC Traffic Comments: Non-signalized controlled intersection. Video VCU camera was located within SE intersection quadrant. Note: Peds. are 
excluded from peak hour reports. Traffic study was performed for Troy Westington Phase II Traffic Impact Study for Fleis & Vandenbrink.  
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Crooks Road
Southbound

Seven Eleven Dw.
Westbound

Crooks Road
Northbound

Residential Dw.
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left 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 1 329 0 330 2 0 6 8 3 155 0 158 0 0 0 0 496
08:00 AM 0 261 0 261 0 0 0 0 2 150 0 152 0 0 2 2 415
08:15 AM 0 292 0 292 2 3 2 7 2 193 1 196 1 0 3 4 499
08:30 AM 0 303 0 303 3 2 3 8 3 173 1 177 0 0 2 2 490

Total Volume 1 1185 0 1186 7 5 11 23 10 671 2 683 1 0 7 8 1900
% App. Total 0.1 99.9 0  30.4 21.7 47.8  1.5 98.2 0.3  12.5 0 87.5   

PHF .250 .900 .000 .898 .583 .417 .458 .719 .833 .869 .500 .871 .250 .000 .583 .500 .952
Pass Cars 1 1165 0 1166 7 5 11 23 10 640 2 652 1 0 7 8 1849

% Pass Cars 100 98.3 0 98.3 100 100 100 100 100 95.4 100 95.5 100 0 100 100 97.3
Single Units 0 18 0 18 0 0 0 0 0 24 0 24 0 0 0 0 42

% Single Units 0 1.5 0 1.5 0 0 0 0 0 3.6 0 3.5 0 0 0 0 2.2
Heavy Trucks 0 2 0 2 0 0 0 0 0 7 0 7 0 0 0 0 9
% Heavy Trucks 0 0.2 0 0.2 0 0 0 0 0 1.0 0 1.0 0 0 0 0 0.5

Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Crooks Road
Southbound

Seven Eleven Dw.
Westbound

Crooks Road
Northbound

Residential Dw.
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left 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 0 222 0 222 5 1 2 8 5 322 2 329 1 0 1 2 561
05:00 PM 11 261 0 272 6 0 0 6 5 369 0 374 2 0 3 5 657
05:15 PM 6 289 0 295 5 0 1 6 2 339 0 341 0 0 2 2 644
05:30 PM 5 244 0 249 0 0 0 0 2 307 0 309 1 0 0 1 559

Total Volume 22 1016 0 1038 16 1 3 20 14 1337 2 1353 4 0 6 10 2421
% App. Total 2.1 97.9 0  80 5 15  1 98.8 0.1  40 0 60   

PHF .500 .879 .000 .880 .667 .250 .375 .625 .700 .906 .250 .904 .500 .000 .500 .500 .921
Pass Cars 22 1005 0 1027 16 1 3 20 14 1327 2 1343 4 0 6 10 2400

% Pass Cars 100 98.9 0 98.9 100 100 100 100 100 99.3 100 99.3 100 0 100 100 99.1
Single Units 0 11 0 11 0 0 0 0 0 9 0 9 0 0 0 0 20

% Single Units 0 1.1 0 1.1 0 0 0 0 0 0.7 0 0.7 0 0 0 0 0.8
Heavy Trucks 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
% Heavy Trucks 0 0 0 0 0 0 0 0 0 0.1 0 0.1 0 0 0 0 0.0

Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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4 Hour video traffic study was conducted during typical weekday (Wednesday) from 7:00 AM - 9:00 AM morning & 4:00 PM - 6:00 PM afternoon peak 
hours, while school was in session & during  COVID 19. 

Groups Printed- Pass Cars - Single Units - Heavy Trucks - Peds
Crooks Road
Southbound

Barilane Drive (Private)
Westbound

Crooks Road
Northbound

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
07:00 AM 190 0 0 190 0 1 0 1 0 121 0 121 312
07:15 AM 237 0 0 237 0 0 0 0 0 124 0 124 361
07:30 AM 266 1 0 267 1 0 0 1 0 145 0 145 413
07:45 AM 339 1 0 340 0 0 0 0 0 149 0 149 489

Total 1032 2 0 1034 1 1 0 2 0 539 0 539 1575

08:00 AM 267 0 0 267 0 0 0 0 0 176 0 176 443
08:15 AM 306 0 0 306 0 1 3 4 0 183 0 183 493
08:30 AM 316 0 0 316 0 0 0 0 0 181 0 181 497
08:45 AM 296 2 0 298 0 1 0 1 0 156 0 156 455

Total 1185 2 0 1187 0 2 3 5 0 696 0 696 1888

*** BREAK ***

04:00 PM 194 0 0 194 0 1 0 1 0 311 0 311 506
04:15 PM 240 1 0 241 0 0 0 0 0 269 0 269 510
04:30 PM 221 1 0 222 1 1 0 2 2 340 0 342 566
04:45 PM 227 1 0 228 0 0 0 0 0 314 0 314 542

Total 882 3 0 885 1 2 0 3 2 1234 0 1236 2124

05:00 PM 265 0 0 265 0 0 0 0 0 386 0 386 651
05:15 PM 288 0 0 288 0 1 0 1 0 327 0 327 616
05:30 PM 244 0 0 244 1 0 0 1 1 317 0 318 563
05:45 PM 188 0 0 188 0 0 0 0 1 251 0 252 440

Total 985 0 0 985 1 1 0 2 2 1281 0 1283 2270

Grand Total 4084 7 0 4091 3 6 3 12 4 3750 0 3754 7857
Apprch % 99.8 0.2 0  25 50 25  0.1 99.9 0   

Total % 52 0.1 0 52.1 0 0.1 0 0.2 0.1 47.7 0 47.8
Pass Cars 4027 7 0 4034 3 6 0 9 4 3672 0 3676 7719

% Pass Cars 98.6 100 0 98.6 100 100 0 75 100 97.9 0 97.9 98.2
Single Units 49 0 0 49 0 0 0 0 0 52 0 52 101

% Single Units 1.2 0 0 1.2 0 0 0 0 0 1.4 0 1.4 1.3
Heavy Trucks 8 0 0 8 0 0 0 0 0 26 0 26 34

% Heavy Trucks 0.2 0 0 0.2 0 0 0 0 0 0.7 0 0.7 0.4
Peds 0 0 0 0 0 0 3 3 0 0 0 0 3

% Peds 0 0 0 0 0 0 100 25 0 0 0 0 0

TDC Traffic Comments: Non-signalized controlled intersection. Video VCU camera was located within SE intersection quadrant. Note: Peds. are 
excluded from peak hour reports. Traffic study was performed for Troy Westington Phase II Traffic Impact Study for Fleis & Vandenbrink.  
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Crooks Road
Southbound

Barilane Drive (Private)
Westbound

Crooks Road
Northbound

Start Time Thru Left App. Total Right Left App. Total Right Thru 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 339 1 340 0 0 0 0 149 149 489
08:00 AM 267 0 267 0 0 0 0 176 176 443
08:15 AM 306 0 306 0 1 1 0 183 183 490
08:30 AM 316 0 316 0 0 0 0 181 181 497

Total Volume 1228 1 1229 0 1 1 0 689 689 1919
% App. Total 99.9 0.1  0 100  0 100   

PHF .906 .250 .904 .000 .250 .250 .000 .941 .941 .965
Pass Cars 1207 1 1208 0 1 1 0 660 660 1869

% Pass Cars 98.3 100 98.3 0 100 100 0 95.8 95.8 97.4
Single Units 18 0 18 0 0 0 0 20 20 38

% Single Units 1.5 0 1.5 0 0 0 0 2.9 2.9 2.0
Heavy Trucks 3 0 3 0 0 0 0 9 9 12

% Heavy Trucks 0.2 0 0.2 0 0 0 0 1.3 1.3 0.6
Peds 0 0 0 0 0 0 0 0 0 0

% Peds 0 0 0 0 0 0 0 0 0 0
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Crooks Road
Southbound

Barilane Drive (Private)
Westbound

Crooks Road
Northbound

Start Time Thru Left App. Total Right Left App. Total Right Thru 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 221 1 222 1 1 2 2 340 342 566
04:45 PM 227 1 228 0 0 0 0 314 314 542
05:00 PM 265 0 265 0 0 0 0 386 386 651
05:15 PM 288 0 288 0 1 1 0 327 327 616

Total Volume 1001 2 1003 1 2 3 2 1367 1369 2375
% App. Total 99.8 0.2  33.3 66.7  0.1 99.9   

PHF .869 .500 .871 .250 .500 .375 .250 .885 .887 .912
Pass Cars 987 2 989 1 2 3 2 1349 1351 2343

% Pass Cars 98.6 100 98.6 100 100 100 100 98.7 98.7 98.7
Single Units 13 0 13 0 0 0 0 14 14 27

% Single Units 1.3 0 1.3 0 0 0 0 1.0 1.0 1.1
Heavy Trucks 1 0 1 0 0 0 0 4 4 5

% Heavy Trucks 0.1 0 0.1 0 0 0 0 0.3 0.3 0.2
Peds 0 0 0 0 0 0 0 0 0 0

% Peds 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

FLEIS & VANDENBRINK



File Name : TMC_3 Wattles & Barilane_9-29-21
Site Code : TMC_3
Start Date : 9/29/2021
Page No : 5

Project: Troy West Traffic Impact Study
Study:4 Hr. Video Turning Movement Count
Weather: Sunny, Dry Deg's 70s
Count By Miovision Video VCU 1US SE

Aerial Photo

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

FLEIS & VANDENBRINK



C
R

O
O

K
S

 R
O

A
D

90/184
218/368
123/107

7
0

/1
40

5
4

4
/1

01
4

8
2

/1
97

109/93
275/288
205/153

9
5/

66
8

42
/7

62
1

18
/2

17

WATTLES ROAD

C
R

O
O

K
S

 R
O

A
D

WATTLES ROAD

COLLECTED TRAFFIC VOLUME

ADJUSTED TRAFFIC VOLUME

128/184
311/368
175/107

1
01

/1
59

7
86

/1
15

1
18

/2
23

150/113
378/351
282/186

1
1

4
/8

0
1

0
0

8
/9

29
1

41
/2

65

COLLECTED AND ADJUSTED
TRAFFIC VOLUMES

LEGENDFIGURE

NORTH

TRAFFIC VOLUMES (AM/PM)

ROADS

777/777
777/777
777/777

PROPOSED ROADS

WESTINGTON AND WEST HILLS RESIDENTIAL DEVELOPMENT
TIS - TROY, MI



































Traffic Impact Study Westington & West Hills Development │November 11, 2021 
City of Troy, Michigan 

851940 Tollbrook - Westington TIS - FINAL_11-11-21 19 

 

 

 

 

 

 

 

 

 

 

Appendix B 
 

EXISTING TRAFFIC CONDITIONS  



Level of Service Criteria for Stop Sign Controlled Intersections 

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

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

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

LEVEL OF SERVICE AVERAGE CONTROL DELAY 
(sec/veh) 

A < 10 

B > 10 and < 15

C > 15 and < 25

D > 25 and < 35

E > 35 and < 50

F > 50

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

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

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

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

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



Level of Service for Signalized Intersections 

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

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

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

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

LEVEL OF SERVICE STOPPED DELAY PER VEHICLE (SEC) 

A <10.0 

B > 10.0 and <20.0

C > 20.0 and < 35.0

D > 35.0 and < 55.0

E > 55.0 and < 80.0

F >80.0

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

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

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

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

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

1. If the v/c ratio for a lane group exceeds 1.0, a LOS F is assigned to the individual lane group. LOS for approach-based and
intersection-wide assessments are determined solely by the control delay.



HCM 6th Signalized Intersection Summary Existing Conditions AM
1: Crooks Road & Wattles Road AM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 128 311 175 282 378 150 101 786 118 141 1008 114
Future Volume (veh/h) 128 311 175 282 378 150 101 786 118 141 1008 114
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 2000 2000 2000 2000 2000 2000 1984 1984 1984 2000 2000 2000
Adj Flow Rate, veh/h 142 346 194 324 434 172 116 903 136 148 1061 120
Peak Hour Factor 0.90 0.90 0.90 0.87 0.87 0.87 0.87 0.87 0.87 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 1 1 1 0 0 0
Cap, veh/h 248 379 321 353 485 411 312 1302 581 373 1371 611
Arrive On Green 0.10 0.19 0.19 0.15 0.24 0.24 0.11 0.35 0.35 0.13 0.36 0.36
Sat Flow, veh/h 1905 2000 1695 1905 2000 1695 1890 3770 1682 1905 3800 1695
Grp Volume(v), veh/h 142 346 194 324 434 172 116 903 136 148 1061 120
Grp Sat Flow(s),veh/h/ln 1905 2000 1695 1905 2000 1695 1890 1885 1682 1905 1900 1695
Q Serve(g_s), s 5.3 22.0 13.6 17.7 27.3 11.1 0.1 26.8 7.5 0.0 32.2 6.3
Cycle Q Clear(g_c), s 5.3 22.0 13.6 17.7 27.3 11.1 0.1 26.8 7.5 0.0 32.2 6.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 248 379 321 353 485 411 312 1302 581 373 1371 611
V/C Ratio(X) 0.57 0.91 0.60 0.92 0.90 0.42 0.37 0.69 0.23 0.40 0.77 0.20
Avail Cap(c_a), veh/h 248 402 340 412 602 510 312 1302 581 373 1371 611
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.8 51.6 48.2 52.3 47.7 41.5 48.8 36.6 30.3 44.9 36.8 28.6
Incr Delay (d2), s/veh 3.1 24.2 2.8 23.1 13.8 0.7 0.7 3.1 0.9 0.7 4.3 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 13.4 5.9 12.4 15.2 4.7 3.4 12.5 3.2 4.2 15.2 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.0 75.9 51.0 75.4 61.5 42.2 49.6 39.7 31.2 45.6 41.2 29.3
LnGrp LOS E E D E E D D D C D D C
Approach Vol, veh/h 682 930 1155 1329
Approach Delay, s/veh 64.9 62.8 39.7 40.6
Approach LOS E E D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 22.5 51.0 26.0 30.5 20.5 53.0 19.1 37.4
Change Period (Y+Rc), s * 6.1 * 6.1 5.9 5.9 * 6.1 * 6.1 5.9 5.9
Max Green Setting (Gmax), s * 11 * 45 24.1 26.1 * 8.9 * 47 11.1 39.1
Max Q Clear Time (g_c+I1), s 2.0 28.8 19.7 24.0 2.1 34.2 7.3 29.3
Green Ext Time (p_c), s 0.2 5.7 0.4 0.6 0.1 5.9 0.1 2.2

Intersection Summary
HCM 6th Ctrl Delay 49.4
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Existing Conditions AM
2: Crooks Road & 7-11 Drive/Site Drive AM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 11 7 998 10 3 1462
Future Vol, veh/h 11 7 998 10 3 1462
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 - - 245 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 72 72 87 87 90 90
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 15 10 1147 11 3 1624
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1971 579 0 0 1158 0
          Stage 1 1153 - - - - -
          Stage 2 818 - - - - -
Critical Hdwy 6.25 7.1 - - 5.34 -
Critical Hdwy Stg 1 6.6 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.65 3.9 - - 3.12 -
Pot Cap-1 Maneuver *521 397 - - 328 -
          Stage 1 *202 - - - - -
          Stage 2 *561 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *472 397 - - 328 -
Mov Cap-2 Maneuver *469 - - - - -
          Stage 1 *202 - - - - -
          Stage 2 *508 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.7 0 0.8
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 438 328 -
HCM Lane V/C Ratio - - 0.057 0.01 -
HCM Control Delay (s) - - 13.7 16.1 0.8
HCM Lane LOS - - B C A
HCM 95th %tile Q(veh) - - 0.2 0 -

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



HCM 6th TWSC Existing Conditions AM
3: Crooks Road & Barilane Drive AM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 0 1008 0 1 1472
Future Vol, veh/h 1 0 1008 0 1 1472
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 500 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 60 60 94 94 90 90
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 2 0 1072 0 1 1636
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1892 536 0 0 1072 0
          Stage 1 1072 - - - - -
          Stage 2 820 - - - - -
Critical Hdwy 6.8 6.9 - - 4.14 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.22 -
Pot Cap-1 Maneuver *213 494 - - 646 -
          Stage 1 *294 - - - - -
          Stage 2 *464 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *213 494 - - 646 -
Mov Cap-2 Maneuver *250 - - - - -
          Stage 1 *294 - - - - -
          Stage 2 *463 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 19.5 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 250 646 -
HCM Lane V/C Ratio - - 0.007 0.002 -
HCM Control Delay (s) - - 19.5 10.6 -
HCM Lane LOS - - C B -
HCM 95th %tile Q(veh) - - 0 0 -

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



HCM 6th Signalized Intersection Summary Existing Conditions PM
1: Crooks Road & Wattles Road PM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 184 368 107 186 351 113 159 1150 223 265 929 80
Future Volume (veh/h) 184 368 107 186 351 113 159 1150 223 265 929 80
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Adj Flow Rate, veh/h 198 396 115 196 369 119 169 1223 237 294 1032 89
Peak Hour Factor 0.93 0.93 0.93 0.95 0.95 0.95 0.94 0.94 0.94 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 249 424 359 225 413 350 384 1283 572 409 1429 638
Arrive On Green 0.09 0.21 0.21 0.08 0.21 0.21 0.14 0.34 0.34 0.18 0.38 0.38
Sat Flow, veh/h 1905 2000 1695 1905 2000 1695 1905 3800 1695 1905 3800 1695
Grp Volume(v), veh/h 198 396 115 196 369 119 169 1223 237 294 1032 89
Grp Sat Flow(s),veh/h/ln 1905 2000 1695 1905 2000 1695 1905 1900 1695 1905 1900 1695
Q Serve(g_s), s 7.6 25.3 7.5 8.6 23.3 7.8 2.7 40.9 14.0 14.4 30.2 4.5
Cycle Q Clear(g_c), s 7.6 25.3 7.5 8.6 23.3 7.8 2.7 40.9 14.0 14.4 30.2 4.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 249 424 359 225 413 350 384 1283 572 409 1429 638
V/C Ratio(X) 0.80 0.93 0.32 0.87 0.89 0.34 0.44 0.95 0.41 0.72 0.72 0.14
Avail Cap(c_a), veh/h 249 432 366 287 509 432 384 1283 572 409 1429 638
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.7 50.4 43.3 57.1 50.2 44.0 45.7 42.0 33.1 47.8 34.7 26.7
Incr Delay (d2), s/veh 16.2 27.4 0.5 20.2 15.6 0.6 0.8 16.1 2.2 6.0 3.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.3 15.6 3.1 7.5 13.3 3.3 4.8 21.2 6.0 9.3 14.1 1.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 71.9 77.7 43.8 77.3 65.8 44.6 46.5 58.2 35.4 53.8 37.9 27.2
LnGrp LOS E E D E E D D E D D D C
Approach Vol, veh/h 709 684 1629 1415
Approach Delay, s/veh 70.6 65.4 53.7 40.5
Approach LOS E E D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.8 50.0 16.7 33.4 24.8 55.0 17.4 32.8
Change Period (Y+Rc), s * 6.1 * 6.1 5.9 5.9 * 6.1 * 6.1 5.9 5.9
Max Green Setting (Gmax), s * 19 * 44 15.1 28.1 * 14 * 49 10.1 33.1
Max Q Clear Time (g_c+I1), s 16.4 42.9 10.6 27.3 4.7 32.2 9.6 25.3
Green Ext Time (p_c), s 0.2 0.8 0.2 0.2 0.3 6.5 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 54.0
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Existing Conditions PM
2: Crooks Road & 7-11 Drive/Site Drive PM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 16 1516 14 1 1221
Future Vol, veh/h 3 16 1516 14 1 1221
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 - - 245 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 62 62 90 90 88 89
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 5 26 1684 16 1 1372
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2380 850 0 0 1700 0
          Stage 1 1692 - - - - -
          Stage 2 688 - - - - -
Critical Hdwy 6.25 7.1 - - 5.32 -
Critical Hdwy Stg 1 6.6 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.65 3.9 - - 3.11 -
Pot Cap-1 Maneuver *140 264 - - 179 -
          Stage 1 *93 - - - - -
          Stage 2 *628 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *136 264 - - 179 -
Mov Cap-2 Maneuver *81 - - - - -
          Stage 1 *93 - - - - -
          Stage 2 *614 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 26.9 0 0.3
HCM LOS D
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 195 179 -
HCM Lane V/C Ratio - - 0.157 0.006 -
HCM Control Delay (s) - - 26.9 25.2 0.3
HCM Lane LOS - - D D A
HCM 95th %tile Q(veh) - - 0.5 0 -

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



HCM 6th TWSC Existing Conditions PM
3: Crooks Road & Barilane Drive PM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 1 1529 2 2 1222
Future Vol, veh/h 2 1 1529 2 2 1222
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 500 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 60 60 89 89 87 87
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 3 2 1718 2 2 1405
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2426 860 0 0 1720 0
          Stage 1 1719 - - - - -
          Stage 2 707 - - - - -
Critical Hdwy 6.8 6.9 - - 4.12 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.21 -
Pot Cap-1 Maneuver *32 303 - - 368 -
          Stage 1 *133 - - - - -
          Stage 2 *553 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *32 303 - - 368 -
Mov Cap-2 Maneuver *106 - - - - -
          Stage 1 *133 - - - - -
          Stage 2 *551 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 32.7 0 0
HCM LOS D
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 135 368 -
HCM Lane V/C Ratio - - 0.037 0.006 -
HCM Control Delay (s) - - 32.7 14.8 -
HCM Lane LOS - - D B -
HCM 95th %tile Q(veh) - - 0.1 0 -

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



Queuing and Blocking Report Existing Conditions AM
AM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 1: Crooks Road & Wattles Road

Movement EB EB EB WB WB WB NB NB NB NB SB SB
Directions Served L T R L T R L T T R L T
Maximum Queue (ft) 224 341 122 351 334 82 134 116 128 89 324 503
Average Queue (ft) 104 226 56 199 235 30 87 110 102 39 114 267
95th Queue (ft) 192 328 111 302 339 61 147 117 126 79 214 407
Link Distance (ft) 1097 380 380 86 86 86 86 850
Upstream Blk Time (%) 26 43 19 0
Queuing Penalty (veh) 66 109 48 1
Storage Bay Dist (ft) 500 645 500 500
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 1: Crooks Road & Wattles Road

Movement SB SB
Directions Served T R
Maximum Queue (ft) 372 185
Average Queue (ft) 233 88
95th Queue (ft) 354 215
Link Distance (ft) 850
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 110
Storage Blk Time (%) 28
Queuing Penalty (veh) 32

Intersection: 2: Crooks Road & 7-11 Drive/Site Drive

Movement WB NB NB NB SB SB
Directions Served LR T T T LT T
Maximum Queue (ft) 52 118 215 198 99 82
Average Queue (ft) 13 27 155 106 14 6
95th Queue (ft) 43 91 221 192 65 40
Link Distance (ft) 261 512 512 512 86 86
Upstream Blk Time (%) 1 0
Queuing Penalty (veh) 5 1
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Existing Conditions AM
AM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 3: Crooks Road & Barilane Drive

Movement WB SB SB
Directions Served LR T T
Maximum Queue (ft) 31 52 65
Average Queue (ft) 4 6 3
95th Queue (ft) 20 31 24
Link Distance (ft) 446 25 25
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 0 1
Storage Bay Dist (ft)
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 263



Queuing and Blocking Report Existing Conditions PM
PM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 1: Crooks Road & Wattles Road

Movement EB EB EB WB WB WB NB NB NB NB SB SB
Directions Served L T R L T R L T T R L T
Maximum Queue (ft) 525 1112 795 380 409 127 148 135 120 111 413 448
Average Queue (ft) 365 651 251 168 265 37 105 117 111 73 309 246
95th Queue (ft) 632 1118 807 330 404 84 138 130 120 119 407 378
Link Distance (ft) 1097 380 380 86 86 86 86 850
Upstream Blk Time (%) 1 0 2 46 62 57 11
Queuing Penalty (veh) 0 0 7 180 239 219 43
Storage Bay Dist (ft) 500 645 500 500
Storage Blk Time (%) 0 38 0 2
Queuing Penalty (veh) 1 107 0 4

Intersection: 1: Crooks Road & Wattles Road

Movement SB SB
Directions Served T R
Maximum Queue (ft) 419 185
Average Queue (ft) 237 73
95th Queue (ft) 391 205
Link Distance (ft) 850
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 110
Storage Blk Time (%) 29
Queuing Penalty (veh) 23

Intersection: 2: Crooks Road & 7-11 Drive/Site Drive

Movement WB NB NB NB NB SB SB
Directions Served LR T T T TR LT T
Maximum Queue (ft) 276 290 563 558 335 55 56
Average Queue (ft) 110 75 393 362 82 3 2
95th Queue (ft) 280 201 564 555 317 20 19
Link Distance (ft) 261 512 512 512 86 86
Upstream Blk Time (%) 13 3 2
Queuing Penalty (veh) 0 18 12
Storage Bay Dist (ft) 245
Storage Blk Time (%) 21
Queuing Penalty (veh) 85



Queuing and Blocking Report Existing Conditions PM
PM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 3: Crooks Road & Barilane Drive

Movement WB NB NB SB SB SB
Directions Served LR T TR L T T
Maximum Queue (ft) 52 462 481 24 31 47
Average Queue (ft) 11 66 93 3 4 3
95th Queue (ft) 35 328 395 15 21 19
Link Distance (ft) 446 447 447 25 25
Upstream Blk Time (%) 3 3 2 0 0
Queuing Penalty (veh) 0 0 0 1 0
Storage Bay Dist (ft) 500
Storage Blk Time (%) 2 0
Queuing Penalty (veh) 9 0

Zone Summary
Zone wide Queuing Penalty: 950
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BACKGROUND TRAFFIC CONDITIONS  



HCM 6th Signalized Intersection Summary Background Conditions AM
1: Crooks Road & Wattles Road AM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 129 314 177 285 382 152 102 794 119 142 1018 115
Future Volume (veh/h) 129 314 177 285 382 152 102 794 119 142 1018 115
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 2000 2000 2000 2000 2000 2000 1984 1984 1984 2000 2000 2000
Adj Flow Rate, veh/h 143 349 197 328 439 175 117 913 137 149 1072 121
Peak Hour Factor 0.90 0.90 0.90 0.87 0.87 0.87 0.87 0.87 0.87 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 1 1 1 0 0 0
Cap, veh/h 250 381 323 357 489 415 303 1302 581 364 1371 611
Arrive On Green 0.10 0.19 0.19 0.16 0.24 0.24 0.11 0.35 0.35 0.12 0.36 0.36
Sat Flow, veh/h 1905 2000 1695 1905 2000 1695 1890 3770 1682 1905 3800 1695
Grp Volume(v), veh/h 143 349 197 328 439 175 117 913 137 149 1072 121
Grp Sat Flow(s),veh/h/ln 1905 2000 1695 1905 2000 1695 1890 1885 1682 1905 1900 1695
Q Serve(g_s), s 5.4 22.2 13.8 18.0 27.6 11.3 0.3 27.2 7.5 0.1 32.7 6.4
Cycle Q Clear(g_c), s 5.4 22.2 13.8 18.0 27.6 11.3 0.3 27.2 7.5 0.1 32.7 6.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 250 381 323 357 489 415 303 1302 581 364 1371 611
V/C Ratio(X) 0.57 0.92 0.61 0.92 0.90 0.42 0.39 0.70 0.24 0.41 0.78 0.20
Avail Cap(c_a), veh/h 250 402 340 412 602 510 303 1302 581 364 1371 611
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.8 51.6 48.2 52.2 47.5 41.3 49.4 36.8 30.3 45.6 37.0 28.6
Incr Delay (d2), s/veh 3.1 24.7 2.9 23.6 14.1 0.7 0.8 3.2 1.0 0.7 4.5 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 13.6 6.0 12.6 15.4 4.7 3.4 12.7 3.2 4.3 15.4 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.8 76.3 51.1 75.8 61.6 42.0 50.2 39.9 31.3 46.3 41.5 29.3
LnGrp LOS E E D E E D D D C D D C
Approach Vol, veh/h 689 942 1167 1342
Approach Delay, s/veh 65.0 62.9 39.9 40.9
Approach LOS E E D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 22.1 51.0 26.2 30.7 20.1 53.0 19.2 37.7
Change Period (Y+Rc), s * 6.1 * 6.1 5.9 5.9 * 6.1 * 6.1 5.9 5.9
Max Green Setting (Gmax), s * 11 * 45 24.1 26.1 * 8.9 * 47 11.1 39.1
Max Q Clear Time (g_c+I1), s 2.1 29.2 20.0 24.2 2.3 34.7 7.4 29.6
Green Ext Time (p_c), s 0.2 5.7 0.4 0.5 0.1 5.8 0.1 2.2

Intersection Summary
HCM 6th Ctrl Delay 49.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Background Conditions AM
2: Crooks Road & 7-11 Drive/Site Drive AM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 11 7 1008 10 3 1477
Future Vol, veh/h 11 7 1008 10 3 1477
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 - - 245 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 72 72 87 87 90 90
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 15 10 1159 11 3 1641
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1992 585 0 0 1170 0
          Stage 1 1165 - - - - -
          Stage 2 827 - - - - -
Critical Hdwy 6.25 7.1 - - 5.34 -
Critical Hdwy Stg 1 6.6 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.65 3.9 - - 3.12 -
Pot Cap-1 Maneuver *498 393 - - 324 -
          Stage 1 *199 - - - - -
          Stage 2 *561 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *446 393 - - 324 -
Mov Cap-2 Maneuver *473 - - - - -
          Stage 1 *199 - - - - -
          Stage 2 *502 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.7 0 0.8
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 438 324 -
HCM Lane V/C Ratio - - 0.057 0.01 -
HCM Control Delay (s) - - 13.7 16.2 0.8
HCM Lane LOS - - B C A
HCM 95th %tile Q(veh) - - 0.2 0 -

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



HCM 6th TWSC Background Conditions AM
3: Crooks Road & Barilane Drive AM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 0 1018 0 1 1487
Future Vol, veh/h 1 0 1018 0 1 1487
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 500 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 60 60 94 94 90 90
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 2 0 1083 0 1 1652
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1911 542 0 0 1083 0
          Stage 1 1083 - - - - -
          Stage 2 828 - - - - -
Critical Hdwy 6.8 6.9 - - 4.14 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.22 -
Pot Cap-1 Maneuver *228 490 - - 640 -
          Stage 1 *291 - - - - -
          Stage 2 *442 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *227 490 - - 640 -
Mov Cap-2 Maneuver *252 - - - - -
          Stage 1 *291 - - - - -
          Stage 2 *441 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 19.4 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 252 640 -
HCM Lane V/C Ratio - - 0.007 0.002 -
HCM Control Delay (s) - - 19.4 10.6 -
HCM Lane LOS - - C B -
HCM 95th %tile Q(veh) - - 0 0 -

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



HCM 6th Signalized Intersection Summary Background Conditions PM
1: Crooks Road & Wattles Road PM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 186 372 108 188 355 114 161 1161 225 268 938 81
Future Volume (veh/h) 186 372 108 188 355 114 161 1161 225 268 938 81
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Adj Flow Rate, veh/h 200 400 116 198 374 120 171 1235 239 298 1042 90
Peak Hour Factor 0.93 0.93 0.93 0.95 0.95 0.95 0.94 0.94 0.94 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 249 427 362 227 418 354 377 1283 572 403 1429 638
Arrive On Green 0.09 0.21 0.21 0.08 0.21 0.21 0.14 0.34 0.34 0.18 0.38 0.38
Sat Flow, veh/h 1905 2000 1695 1905 2000 1695 1905 3800 1695 1905 3800 1695
Grp Volume(v), veh/h 200 400 116 198 374 120 171 1235 239 298 1042 90
Grp Sat Flow(s),veh/h/ln 1905 2000 1695 1905 2000 1695 1905 1900 1695 1905 1900 1695
Q Serve(g_s), s 7.8 25.6 7.5 8.8 23.7 7.8 3.0 41.5 14.1 14.9 30.6 4.5
Cycle Q Clear(g_c), s 7.8 25.6 7.5 8.8 23.7 7.8 3.0 41.5 14.1 14.9 30.6 4.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 249 427 362 227 418 354 377 1283 572 403 1429 638
V/C Ratio(X) 0.80 0.94 0.32 0.87 0.90 0.34 0.45 0.96 0.42 0.74 0.73 0.14
Avail Cap(c_a), veh/h 249 432 366 288 509 432 377 1283 572 403 1429 638
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.8 50.3 43.2 57.0 50.0 43.8 46.2 42.2 33.2 48.3 34.9 26.7
Incr Delay (d2), s/veh 17.1 28.0 0.5 20.5 16.0 0.6 0.9 17.6 2.2 7.1 3.3 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.5 15.9 3.2 7.6 13.5 3.3 4.9 21.7 6.1 9.6 14.3 1.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 72.9 78.3 43.7 77.6 66.1 44.3 47.1 59.8 35.4 55.4 38.2 27.2
LnGrp LOS E E D E E D D E D E D C
Approach Vol, veh/h 716 692 1645 1430
Approach Delay, s/veh 71.2 65.6 55.0 41.1
Approach LOS E E D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.5 50.0 16.8 33.6 24.5 55.0 17.4 33.1
Change Period (Y+Rc), s * 6.1 * 6.1 5.9 5.9 * 6.1 * 6.1 5.9 5.9
Max Green Setting (Gmax), s * 19 * 44 15.1 28.1 * 14 * 49 10.1 33.1
Max Q Clear Time (g_c+I1), s 16.9 43.5 10.8 27.6 5.0 32.6 9.8 25.7
Green Ext Time (p_c), s 0.2 0.4 0.2 0.2 0.3 6.5 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 54.8
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Background Conditions PM
2: Crooks Road & 7-11 Drive/Site Drive PM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 16 1531 14 1 1233
Future Vol, veh/h 3 16 1531 14 1 1233
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 - - 245 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 62 62 90 90 88 89
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 5 26 1701 16 1 1385
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2404 859 0 0 1717 0
          Stage 1 1709 - - - - -
          Stage 2 695 - - - - -
Critical Hdwy 6.25 7.1 - - 5.32 -
Critical Hdwy Stg 1 6.6 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.65 3.9 - - 3.11 -
Pot Cap-1 Maneuver *133 261 - - 176 -
          Stage 1 *90 - - - - -
          Stage 2 *628 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *129 261 - - 176 -
Mov Cap-2 Maneuver *79 - - - - -
          Stage 1 *90 - - - - -
          Stage 2 *613 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 27.4 0 0.3
HCM LOS D
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 191 176 -
HCM Lane V/C Ratio - - 0.16 0.006 -
HCM Control Delay (s) - - 27.4 25.6 0.3
HCM Lane LOS - - D D A
HCM 95th %tile Q(veh) - - 0.6 0 -

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



HCM 6th TWSC Background Conditions PM
3: Crooks Road & Barilane Drive PM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 1 1544 2 2 1234
Future Vol, veh/h 2 1 1544 2 2 1234
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 500 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 60 60 89 89 87 87
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 3 2 1735 2 2 1418
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2449 869 0 0 1737 0
          Stage 1 1736 - - - - -
          Stage 2 713 - - - - -
Critical Hdwy 6.8 6.9 - - 4.12 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.21 -
Pot Cap-1 Maneuver *30 299 - - 363 -
          Stage 1 *130 - - - - -
          Stage 2 *553 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *29 299 - - 363 -
Mov Cap-2 Maneuver *104 - - - - -
          Stage 1 *130 - - - - -
          Stage 2 *550 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 33.1 0 0
HCM LOS D
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 133 363 -
HCM Lane V/C Ratio - - 0.038 0.006 -
HCM Control Delay (s) - - 33.1 15 -
HCM Lane LOS - - D B -
HCM 95th %tile Q(veh) - - 0.1 0 -

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



Queuing and Blocking Report Background Conditions AM
AM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 1: Crooks Road & Wattles Road

Movement EB EB EB WB WB WB NB NB NB NB SB SB
Directions Served L T R L T R L T T R L T
Maximum Queue (ft) 267 342 229 355 303 156 137 130 128 84 198 367
Average Queue (ft) 125 220 61 206 219 45 84 111 92 32 112 245
95th Queue (ft) 235 315 140 320 302 103 145 120 125 57 178 345
Link Distance (ft) 1097 380 380 86 86 86 86 850
Upstream Blk Time (%) 18 40 13 0
Queuing Penalty (veh) 47 102 34 1
Storage Bay Dist (ft) 500 645 500 500
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 1: Crooks Road & Wattles Road

Movement SB SB
Directions Served T R
Maximum Queue (ft) 301 185
Average Queue (ft) 206 77
95th Queue (ft) 309 204
Link Distance (ft) 850
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 110
Storage Blk Time (%) 24
Queuing Penalty (veh) 28

Intersection: 2: Crooks Road & 7-11 Drive/Site Drive

Movement WB NB NB NB SB SB
Directions Served LR T T T LT T
Maximum Queue (ft) 52 210 227 198 73 80
Average Queue (ft) 13 22 145 99 5 3
95th Queue (ft) 39 105 225 205 34 27
Link Distance (ft) 261 512 512 512 86 86
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Background Conditions AM
AM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 3: Crooks Road & Barilane Drive

Movement SB SB
Directions Served T T
Maximum Queue (ft) 52 59
Average Queue (ft) 8 8
95th Queue (ft) 35 38
Link Distance (ft) 25 25
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 0 1
Storage Bay Dist (ft)
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 214



Queuing and Blocking Report Background Conditions PM
PM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 1: Crooks Road & Wattles Road

Movement EB EB EB WB WB WB NB NB NB NB SB SB
Directions Served L T R L T R L T T R L T
Maximum Queue (ft) 344 413 83 380 413 104 140 135 133 112 525 813
Average Queue (ft) 198 273 37 138 247 46 108 117 114 75 485 487
95th Queue (ft) 347 421 76 272 399 93 142 128 124 124 577 824
Link Distance (ft) 1097 380 380 86 86 86 86 850
Upstream Blk Time (%) 0 4 56 64 61 16
Queuing Penalty (veh) 0 13 217 247 236 62
Storage Bay Dist (ft) 500 645 500 500
Storage Blk Time (%) 0 4 29 0
Queuing Penalty (veh) 0 8 132 1

Intersection: 1: Crooks Road & Wattles Road

Movement SB SB
Directions Served T R
Maximum Queue (ft) 741 185
Average Queue (ft) 390 83
95th Queue (ft) 720 213
Link Distance (ft) 850
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 110
Storage Blk Time (%) 37
Queuing Penalty (veh) 30

Intersection: 2: Crooks Road & 7-11 Drive/Site Drive

Movement WB NB NB NB NB SB SB
Directions Served LR T T T TR LT T
Maximum Queue (ft) 266 529 563 562 335 96 112
Average Queue (ft) 167 195 474 467 199 7 9
95th Queue (ft) 322 501 644 651 465 46 52
Link Distance (ft) 261 512 512 512 86 86
Upstream Blk Time (%) 42 2 18 14 0 0
Queuing Penalty (veh) 0 12 90 71 2 1
Storage Bay Dist (ft) 245
Storage Blk Time (%) 43
Queuing Penalty (veh) 170



Queuing and Blocking Report Background Conditions PM
PM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 3: Crooks Road & Barilane Drive

Movement WB NB NB SB SB
Directions Served LR T TR L T
Maximum Queue (ft) 31 481 477 24 47
Average Queue (ft) 3 287 305 1 3
95th Queue (ft) 17 658 664 10 20
Link Distance (ft) 446 447 447 25
Upstream Blk Time (%) 20 28 2 0
Queuing Penalty (veh) 0 0 0 0
Storage Bay Dist (ft) 500
Storage Blk Time (%) 2 0
Queuing Penalty (veh) 13 0

Zone Summary
Zone wide Queuing Penalty: 1305
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FUTURE TRAFFIC CONDITIONS 



HCM 6th Signalized Intersection Summary Future Conditions AM
1: Crooks Road & Wattles Road AM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 129 316 179 285 388 163 106 800 120 145 1020 115
Future Volume (veh/h) 129 316 179 285 388 163 106 800 120 145 1020 115
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 2000 2000 2000 2000 2000 2000 1984 1984 1984 2000 2000 2000
Adj Flow Rate, veh/h 143 351 199 328 446 187 122 920 138 153 1074 121
Peak Hour Factor 0.90 0.90 0.90 0.87 0.87 0.87 0.87 0.87 0.87 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 1 1 1 0 0 0
Cap, veh/h 245 383 324 357 496 421 297 1273 568 370 1371 611
Arrive On Green 0.10 0.19 0.19 0.16 0.25 0.25 0.11 0.34 0.34 0.13 0.36 0.36
Sat Flow, veh/h 1905 2000 1695 1905 2000 1695 1890 3770 1682 1905 3800 1695
Grp Volume(v), veh/h 143 351 199 328 446 187 122 920 138 153 1074 121
Grp Sat Flow(s),veh/h/ln 1905 2000 1695 1905 2000 1695 1890 1885 1682 1905 1900 1695
Q Serve(g_s), s 5.4 22.4 14.0 18.0 28.1 12.1 1.0 27.8 7.7 0.8 32.7 6.4
Cycle Q Clear(g_c), s 5.4 22.4 14.0 18.0 28.1 12.1 1.0 27.8 7.7 0.8 32.7 6.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 245 383 324 357 496 421 297 1273 568 370 1371 611
V/C Ratio(X) 0.58 0.92 0.61 0.92 0.90 0.44 0.41 0.72 0.24 0.41 0.78 0.20
Avail Cap(c_a), veh/h 245 402 340 412 602 510 297 1273 568 370 1371 611
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.1 51.6 48.2 52.2 47.3 41.3 50.1 37.7 31.1 45.7 37.0 28.6
Incr Delay (d2), s/veh 3.5 25.0 3.0 23.6 14.5 0.7 0.9 3.6 1.0 0.7 4.5 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 13.7 6.1 12.6 15.7 5.1 3.6 13.0 3.3 4.3 15.5 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.5 76.6 51.2 75.8 61.8 42.0 51.0 41.3 32.1 46.5 41.6 29.3
LnGrp LOS E E D E E D D D C D D C
Approach Vol, veh/h 693 961 1180 1348
Approach Delay, s/veh 65.3 62.7 41.2 41.0
Approach LOS E E D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 23.0 50.0 26.3 30.8 20.0 53.0 18.9 38.2
Change Period (Y+Rc), s * 6.1 * 6.1 5.9 5.9 * 6.1 * 6.1 5.9 5.9
Max Green Setting (Gmax), s * 12 * 44 24.1 26.1 * 8.9 * 47 11.1 39.1
Max Q Clear Time (g_c+I1), s 2.8 29.8 20.0 24.4 3.0 34.7 7.4 30.1
Green Ext Time (p_c), s 0.2 5.4 0.4 0.5 0.1 5.8 0.1 2.2

Intersection Summary
HCM 6th Ctrl Delay 50.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Future Conditions AM
2: Crooks Road & 7-11 Drive/Site Drive AM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 15 12 1014 12 5 1479
Future Vol, veh/h 15 12 1014 12 5 1479
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 - - 245 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 72 72 87 87 90 90
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 21 17 1166 14 6 1643
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2007 590 0 0 1180 0
          Stage 1 1173 - - - - -
          Stage 2 834 - - - - -
Critical Hdwy 6.25 7.1 - - 5.34 -
Critical Hdwy Stg 1 6.6 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.65 3.9 - - 3.12 -
Pot Cap-1 Maneuver *483 390 - - 320 -
          Stage 1 *196 - - - - -
          Stage 2 *561 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *379 390 - - 320 -
Mov Cap-2 Maneuver *429 - - - - -
          Stage 1 *196 - - - - -
          Stage 2 *440 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.6 0 1.8
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 411 320 -
HCM Lane V/C Ratio - - 0.091 0.017 -
HCM Control Delay (s) - - 14.6 16.4 1.8
HCM Lane LOS - - B C A
HCM 95th %tile Q(veh) - - 0.3 0.1 -

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



HCM 6th TWSC Future Conditions AM
3: Crooks Road & Barilane Drive AM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 0 1025 0 1 1508
Future Vol, veh/h 1 0 1025 0 1 1508
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 500 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 60 60 94 94 90 90
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 2 0 1090 0 1 1676
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1930 545 0 0 1090 0
          Stage 1 1090 - - - - -
          Stage 2 840 - - - - -
Critical Hdwy 6.8 6.9 - - 4.14 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.22 -
Pot Cap-1 Maneuver *214 488 - - 636 -
          Stage 1 *288 - - - - -
          Stage 2 *442 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *213 488 - - 636 -
Mov Cap-2 Maneuver *246 - - - - -
          Stage 1 *288 - - - - -
          Stage 2 *441 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 19.7 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 246 636 -
HCM Lane V/C Ratio - - 0.007 0.002 -
HCM Control Delay (s) - - 19.7 10.7 -
HCM Lane LOS - - C B -
HCM 95th %tile Q(veh) - - 0 0 -

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



HCM 6th TWSC Future Conditions AM
4: Crooks Road & Site Drive (Hills West) AM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 17 6 1020 5 2 1492
Future Vol, veh/h 17 6 1020 5 2 1492
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 500 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 95 95
Heavy Vehicles, % 2 2 2 2 0 0
Mvmt Flow 18 7 1109 5 2 1571
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1902 557 0 0 1114 0
          Stage 1 1112 - - - - -
          Stage 2 790 - - - - -
Critical Hdwy 6.84 6.94 - - 4.1 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.2 -
Pot Cap-1 Maneuver *233 474 - - 634 -
          Stage 1 *276 - - - - -
          Stage 2 *439 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *232 474 - - 634 -
Mov Cap-2 Maneuver *245 - - - - -
          Stage 1 *276 - - - - -
          Stage 2 *438 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 19.1 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 280 634 -
HCM Lane V/C Ratio - - 0.089 0.003 -
HCM Control Delay (s) - - 19.1 10.7 -
HCM Lane LOS - - C B -
HCM 95th %tile Q(veh) - - 0.3 0 -

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



HCM 6th TWSC Future Conditions AM
5: Site Drive (Westington) & Wattles Road AM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 576 5 2 819 17 6
Future Vol, veh/h 576 5 2 819 17 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 - - 500 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 87 87 92 92
Heavy Vehicles, % 0 0 0 0 2 2
Mvmt Flow 640 6 2 941 18 7
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 646 0 1118 643
          Stage 1 - - - - 643 -
          Stage 2 - - - - 475 -
Critical Hdwy - - 4.1 - 6.63 6.23
Critical Hdwy Stg 1 - - - - 5.43 -
Critical Hdwy Stg 2 - - - - 5.83 -
Follow-up Hdwy - - 2.2 - 3.519 3.319
Pot Cap-1 Maneuver - - *917 - *573 *607
          Stage 1 - - - - *573 -
          Stage 2 - - - - *593 -
Platoon blocked, % - - 1 - 1 1
Mov Cap-1 Maneuver - - *917 - *572 *607
Mov Cap-2 Maneuver - - - - *523 -
          Stage 1 - - - - *573 -
          Stage 2 - - - - *592 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 12
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 543 - - * 917 -
HCM Lane V/C Ratio 0.046 - - 0.003 -
HCM Control Delay (s) 12 - - 8.9 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.1 - - 0 -

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



HCM 6th Signalized Intersection Summary Future Conditions PM
1: Crooks Road & Wattles Road PM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 186 377 110 188 358 120 163 1165 226 278 944 81
Future Volume (veh/h) 186 377 110 188 358 120 163 1165 226 278 944 81
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Adj Flow Rate, veh/h 200 405 118 198 377 126 173 1239 240 309 1049 90
Peak Hour Factor 0.93 0.93 0.93 0.95 0.95 0.95 0.94 0.94 0.94 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 250 430 365 227 421 357 371 1283 572 398 1429 638
Arrive On Green 0.09 0.22 0.22 0.08 0.21 0.21 0.14 0.34 0.34 0.18 0.38 0.38
Sat Flow, veh/h 1905 2000 1695 1905 2000 1695 1905 3800 1695 1905 3800 1695
Grp Volume(v), veh/h 200 405 118 198 377 126 173 1239 240 309 1049 90
Grp Sat Flow(s),veh/h/ln 1905 2000 1695 1905 2000 1695 1905 1900 1695 1905 1900 1695
Q Serve(g_s), s 7.8 25.9 7.6 8.8 23.8 8.2 3.3 41.7 14.2 15.9 30.9 4.5
Cycle Q Clear(g_c), s 7.8 25.9 7.6 8.8 23.8 8.2 3.3 41.7 14.2 15.9 30.9 4.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 250 430 365 227 421 357 371 1283 572 398 1429 638
V/C Ratio(X) 0.80 0.94 0.32 0.87 0.90 0.35 0.47 0.97 0.42 0.78 0.73 0.14
Avail Cap(c_a), veh/h 250 432 366 287 509 432 371 1283 572 398 1429 638
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.7 50.2 43.0 57.0 49.9 43.8 46.7 42.3 33.2 48.9 34.9 26.7
Incr Delay (d2), s/veh 16.5 28.9 0.5 20.7 16.2 0.6 0.9 18.1 2.3 9.4 3.4 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.4 16.1 3.2 7.6 13.6 3.5 5.0 21.9 6.1 10.3 14.4 1.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 72.1 79.1 43.5 77.7 66.2 44.4 47.6 60.4 35.5 58.3 38.3 27.2
LnGrp LOS E E D E E D D E D E D C
Approach Vol, veh/h 723 701 1652 1448
Approach Delay, s/veh 71.4 65.5 55.5 41.9
Approach LOS E E E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.2 50.0 16.9 33.9 24.2 55.0 17.5 33.2
Change Period (Y+Rc), s * 6.1 * 6.1 5.9 5.9 * 6.1 * 6.1 5.9 5.9
Max Green Setting (Gmax), s * 19 * 44 15.1 28.1 * 14 * 49 10.1 33.1
Max Q Clear Time (g_c+I1), s 17.9 43.7 10.8 27.9 5.3 32.9 9.8 25.8
Green Ext Time (p_c), s 0.1 0.2 0.2 0.1 0.3 6.5 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 55.2
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Future Conditions PM
2: Crooks Road & 7-11 Drive/Site Drive PM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 1.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 20 1534 19 5 1237
Future Vol, veh/h 5 20 1534 19 5 1237
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 - - 245 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 62 62 90 90 88 89
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 8 32 1704 21 6 1390
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2422 863 0 0 1725 0
          Stage 1 1715 - - - - -
          Stage 2 707 - - - - -
Critical Hdwy 6.25 7.1 - - 5.32 -
Critical Hdwy Stg 1 6.6 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.65 3.9 - - 3.11 -
Pot Cap-1 Maneuver *128 259 - - 174 -
          Stage 1 *90 - - - - -
          Stage 2 *628 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *109 259 - - 174 -
Mov Cap-2 Maneuver *81 - - - - -
          Stage 1 *90 - - - - -
          Stage 2 *533 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 30.7 0 2.1
HCM LOS D
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 180 174 -
HCM Lane V/C Ratio - - 0.224 0.033 -
HCM Control Delay (s) - - 30.7 26.4 2
HCM Lane LOS - - D D A
HCM 95th %tile Q(veh) - - 0.8 0.1 -

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



HCM 6th TWSC Future Conditions PM
3: Crooks Road & Barilane Drive PM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 1 1568 2 2 1247
Future Vol, veh/h 2 1 1568 2 2 1247
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 500 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 60 60 89 89 87 87
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 3 2 1762 2 2 1433
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2484 882 0 0 1764 0
          Stage 1 1763 - - - - -
          Stage 2 721 - - - - -
Critical Hdwy 6.8 6.9 - - 4.12 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.21 -
Pot Cap-1 Maneuver *27 293 - - 354 -
          Stage 1 *126 - - - - -
          Stage 2 *553 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *27 293 - - 354 -
Mov Cap-2 Maneuver *101 - - - - -
          Stage 1 *126 - - - - -
          Stage 2 *550 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 34 0 0
HCM LOS D
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 129 354 -
HCM Lane V/C Ratio - - 0.039 0.006 -
HCM Control Delay (s) - - 34 15.2 -
HCM Lane LOS - - D C -
HCM 95th %tile Q(veh) - - 0.1 0 -

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



HCM 6th TWSC Future Conditions PM
4: Crooks Road & Site Drive (Hills West) PM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 11 3 1550 19 4 1238
Future Vol, veh/h 11 3 1550 19 4 1238
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 500 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 90 90
Heavy Vehicles, % 2 2 2 2 0 0
Mvmt Flow 12 3 1685 21 4 1376
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2392 853 0 0 1706 0
          Stage 1 1696 - - - - -
          Stage 2 696 - - - - -
Critical Hdwy 6.84 6.94 - - 4.1 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.2 -
Pot Cap-1 Maneuver *34 302 - - 378 -
          Stage 1 *134 - - - - -
          Stage 2 *551 - - - - -
Platoon blocked, % 1 - - -
Mov Cap-1 Maneuver *34 302 - - 378 -
Mov Cap-2 Maneuver *107 - - - - -
          Stage 1 *134 - - - - -
          Stage 2 *545 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 38.1 0 0
HCM LOS E
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 124 378 -
HCM Lane V/C Ratio - - 0.123 0.012 -
HCM Control Delay (s) - - 38.1 14.6 -
HCM Lane LOS - - E B -
HCM 95th %tile Q(veh) - - 0.4 0 -

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



HCM 6th TWSC Future Conditions PM
5: Site Drive (Westington) & Wattles Road PM Peak Hour

Westington & West Hills Residential Development Synchro 11 Report
F&V 11/11/2021

Intersection
Int Delay, s/veh 0.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 866 15 10 657 9 4
Future Vol, veh/h 866 15 10 657 9 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 500 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 95 95 92 92
Heavy Vehicles, % 0 0 0 0 2 2
Mvmt Flow 931 16 11 692 10 4
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 947 0 1307 939
          Stage 1 - - - - 939 -
          Stage 2 - - - - 368 -
Critical Hdwy - - 4.1 - 6.63 6.23
Critical Hdwy Stg 1 - - - - 5.43 -
Critical Hdwy Stg 2 - - - - 5.83 -
Follow-up Hdwy - - 2.2 - 3.519 3.319
Pot Cap-1 Maneuver - - *561 - *351 *372
          Stage 1 - - - - *351 -
          Stage 2 - - - - *671 -
Platoon blocked, % - - 1 - 1 1
Mov Cap-1 Maneuver - - *561 - *344 *372
Mov Cap-2 Maneuver - - - - *320 -
          Stage 1 - - - - *351 -
          Stage 2 - - - - *658 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 16.3
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 334 - - * 561 -
HCM Lane V/C Ratio 0.042 - - 0.019 -
HCM Control Delay (s) 16.3 - - 11.5 -
HCM Lane LOS C - - B -
HCM 95th %tile Q(veh) 0.1 - - 0.1 -

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



Queuing and Blocking Report Future Conditions AM
AM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 1: Crooks Road & Wattles Road

Movement EB EB EB WB WB WB NB NB NB NB SB SB
Directions Served L T R L T R L T T R L T
Maximum Queue (ft) 184 395 149 380 418 101 154 133 127 67 241 422
Average Queue (ft) 94 232 68 206 237 35 101 110 97 33 119 285
95th Queue (ft) 153 356 122 347 369 71 154 126 135 60 201 408
Link Distance (ft) 1097 380 380 86 86 86 86 850
Upstream Blk Time (%) 0 1 51 44 22 0
Queuing Penalty (veh) 0 2 137 112 58 0
Storage Bay Dist (ft) 500 645 500 500
Storage Blk Time (%) 0 1
Queuing Penalty (veh) 0 1

Intersection: 1: Crooks Road & Wattles Road

Movement SB SB
Directions Served T R
Maximum Queue (ft) 376 185
Average Queue (ft) 260 79
95th Queue (ft) 372 208
Link Distance (ft) 850
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 110
Storage Blk Time (%) 30
Queuing Penalty (veh) 34

Intersection: 2: Crooks Road & 7-11 Drive/Site Drive

Movement WB NB NB NB SB SB
Directions Served LR T T T LT T
Maximum Queue (ft) 75 272 246 208 118 106
Average Queue (ft) 25 80 162 116 25 14
95th Queue (ft) 60 215 237 212 85 64
Link Distance (ft) 261 512 512 512 86 86
Upstream Blk Time (%) 1 0
Queuing Penalty (veh) 5 1
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Future Conditions AM
AM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 3: Crooks Road & Barilane Drive

Movement WB SB SB SB
Directions Served LR L T T
Maximum Queue (ft) 30 24 65 47
Average Queue (ft) 1 1 13 5
95th Queue (ft) 10 8 50 28
Link Distance (ft) 446 25 25
Upstream Blk Time (%) 0 0 0
Queuing Penalty (veh) 0 1 1
Storage Bay Dist (ft) 500
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 1 0

Intersection: 4: Crooks Road & Site Drive (Hills West)

Movement WB NB NB SB SB
Directions Served LR T TR L T
Maximum Queue (ft) 51 28 28 30 36
Average Queue (ft) 20 1 0 1 1
95th Queue (ft) 44 9 0 10 12
Link Distance (ft) 451 25 25 512
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: Site Drive (Westington) & Wattles Road

Movement WB WB NB
Directions Served L T LR
Maximum Queue (ft) 29 51 31
Average Queue (ft) 1 3 16
95th Queue (ft) 10 21 40
Link Distance (ft) 1876 234
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 500
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 354



Queuing and Blocking Report Future Conditions PM
PM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 1: Crooks Road & Wattles Road

Movement EB EB EB WB WB WB NB NB NB NB SB SB
Directions Served L T R L T R L T T R L T
Maximum Queue (ft) 525 1112 795 367 364 112 134 134 115 110 525 866
Average Queue (ft) 477 1112 617 145 201 38 110 113 109 70 454 659
95th Queue (ft) 705 1112 1136 252 313 82 143 123 117 113 636 1131
Link Distance (ft) 1097 380 380 86 86 86 86 850
Upstream Blk Time (%) 77 0 0 58 60 43 5 56
Queuing Penalty (veh) 0 0 0 229 231 164 20 0
Storage Bay Dist (ft) 500 645 500 500
Storage Blk Time (%) 0 79 0 0 62 0
Queuing Penalty (veh) 0 233 0 0 290 0

Intersection: 1: Crooks Road & Wattles Road

Movement SB SB
Directions Served T R
Maximum Queue (ft) 865 185
Average Queue (ft) 619 94
95th Queue (ft) 1077 230
Link Distance (ft) 850
Upstream Blk Time (%) 1
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 110
Storage Blk Time (%) 37
Queuing Penalty (veh) 30

Intersection: 2: Crooks Road & 7-11 Drive/Site Drive

Movement WB NB NB NB NB SB SB
Directions Served LR T T T TR LT T
Maximum Queue (ft) 276 261 429 417 334 120 142
Average Queue (ft) 125 88 295 267 13 17 15
95th Queue (ft) 289 220 400 364 113 78 78
Link Distance (ft) 261 512 512 512 86 86
Upstream Blk Time (%) 17 2 1
Queuing Penalty (veh) 0 11 5
Storage Bay Dist (ft) 245
Storage Blk Time (%) 5
Queuing Penalty (veh) 18



Queuing and Blocking Report Future Conditions PM
PM Peak Hour

Westington & West Hills Residential Development SimTraffic Report
F&V 11/11/2021

Intersection: 3: Crooks Road & Barilane Drive

Movement WB SB SB SB
Directions Served LR L T T
Maximum Queue (ft) 31 24 54 28
Average Queue (ft) 7 3 6 2
95th Queue (ft) 27 15 31 13
Link Distance (ft) 446 25 25
Upstream Blk Time (%) 2 0 0
Queuing Penalty (veh) 0 1 0
Storage Bay Dist (ft) 500
Storage Blk Time (%) 2 0
Queuing Penalty (veh) 14 0

Intersection: 4: Crooks Road & Site Drive (Hills West)

Movement WB NB SB
Directions Served LR TR L
Maximum Queue (ft) 51 56 68
Average Queue (ft) 17 9 6
95th Queue (ft) 43 40 34
Link Distance (ft) 451 25
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 200
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: Site Drive (Westington) & Wattles Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 28 31
Average Queue (ft) 5 11
95th Queue (ft) 22 34
Link Distance (ft) 234
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 500
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 1247



 
 
 

memorandum 
 
 

 

Date: December 6, 2021 
  

 
To: William Huotari, PE 

 
cc:  

 
From: Stephen Dearing, PE, PTOE 

 
 

Re: Traffic Impact Study 
 
 
I have reviewed the Traffic Impact Study for the Westington & West Hills development site, a proposed 
residential development located at the corner of Crooks and Wattles Roads. The applicant has proposed 162 
dwelling units. The Traffic Impact Study was prepared by Fleis & Vandenbrink and is dated November 11, 
2021. 
 
OHM recommends approval of the TIS.  While there are a few corrections and changes that could be 
made for this report, they are minor and would not impact the conclusions contained in the TIS. 
 



  PC 2022.01.25 
  Agenda Item # 6 
 

 
 
 
DATE: January 20, 2022 
 
TO: Planning Commission 
 
FROM: R. Brent Savidant, Community Development Director 
 
SUBJECT: PRELIMINARY SITE PLAN REVIEW (SP JPLN2021-017) - Proposed Hills West, 

East side of Crooks, South of Wattles (3902 Crooks; 88-20-21-101-003), Section 
21, Currently Zoned NN (Neighborhood Node “I”) District 

 
The petitioner Hills West LLC. submitted the above referenced Preliminary Site Plan application 
for two 15-unit, 2 ½ story multi-family apartment buildings. Multi-family is permitted by right in 
the NN (Neighborhood Node “I”) Zoning District. 
 
The traffic study and 2.5 story determination are applied to both Westington Phase II (Item #5) 
and Hills West. To keep agenda length manageable, these items were not attached to Item #6. 
Please see attachments in Item #5.  
 
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. Preliminary Site Plan. 
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PROPOSED RESOLUTION 
 
PRELIMINARY SITE PLAN REVIEW (SP JPLN2021-017) - Proposed Hills West, East side of 
Crooks, South of Wattles (3902 Crooks; 88-20-21-101-003), Section 21, Currently Zoned NN 
(Neighborhood Node “I”) District 
 
Resolution # PC-2022-01- 
Moved by: 
Seconded by: 
 
RESOLVED, That Preliminary Site Plan Approval, pursuant to Article 8 of the Zoning 
Ordinance, as requested for the proposed Hills West 30-unit apartment development, East 
side of Crooks, South of Wattles, Section 21, Currently Zoned NN (Neighborhood Node “I”) 
District, be granted, subject to the following: 
 
 
 ) or 
 
(denied, for the following reasons:  ) or 
 
(postponed, for the following reasons:  ) 
 
 
Yes: 
No: 
 
MOTION CARRIED/FAILED 
 



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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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:    January 20, 2022 
  

Preliminary Site Plan Review 
For 

City of Troy, Michigan 
 
 

 
Applicant: DesignHaus   
 
Project Name: Hills West 
 
Plan Date: October 26, 2021 
 
Location: Crooks Road, south of Wattles   
 
Zoning: Neighborhood Node (NN) – I 
 
Action Requested: Site Plan Approval 
 
SITE DESCRIPTION 

 
The subject site is located on the east side of Crooks Road, south of Crooks Road. The site is 
approximately 1.33 acres in area, and is proposed for development as multiple-family residential.  
The applicant is proposing to construct two (2) multi-family buildings on the site, each with fifteen 
(15) dwelling units. Both buildings will be 2.5 stories in height.   
 
Access is via Crooks Road, with a cross-access to the Westington development. There is no direct 
access to Barilane Court. The property is zoned Neighborhood Node (NN) and multiple family 
residential is a permitted use. 
 
The properties to the south of the subject site is zoned R1-B, One Family Residential, and NN, 
Neighborhood Node to the north, east, and west.   
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Site Location: 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wattles 
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Proposed Uses of Subject Parcel: 
Thirty (30) multi-family dwelling units. 
 
Current Use of Subject Property: 
Single Family Home  
 
Current Zoning: 
The property is currently zoned NN, Neighborhood Node (Node “I”) District. 
 
Surrounding Property Details: 
 

Direction Zoning Use 
North NN, Neighborhood Node Commercial  
South R1-B, Single Family  Single Family Residential  
East NN, Neighborhood Node Multi-Family Residential 
West NN, Neighborhood Node Vacant  

 
 
 
 
 

Wattles 
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NATURAL FEATURES 
 
Topography: A topographic survey has been provided on sheet C-2.0. The site has a 

slightly higher elevations in the northeast section of the site.   
 
Wetlands:    There are no wetlands on site.  
 
Floodplain: There is no floodplain on site.   
 
Woodlands: A tree inventory and replacement plan has been provided on Sheet L100, 

with replacement trees shown in the landscape plan on Sheet L101. The 
applicant notes that a total of 230 inches will be removed, requiring 115 
inches of replacement. 

 
 

Replacement Details 
Protected Tree Inches Removed Replacement Required 
Landmark 0 inches 0 inches 
Woodland 230 inches 115 inches 
 
Preservation/Mitigation  Inches Preserved Credit 
Landmark 0 inches 0 inches 
Woodland 0 inches 0 inches 
  
Protected Replacement Required 115 Inches 
Preservation Credit 0 Inches 
Total 115-inches 
  
Total Tree Mitigation  115 trees / 3 inches = 39 3-inch trees  

 
The applicant is not preserving any onsite trees.  There is a clumping of trees along the southern 
property line/ Barilane Street.  Is the applicant able to shift the site to preserve additional trees? 
 
Items to be addressed:  Is the applicant able to shift the site to preserve additional trees? 
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SITE CONTEXT  

 
 
 

 
 
 
 
 
SITE ARRANGEMENT  

 
The applicant is proposing to construct two (2) multi-family buildings on the site, each with fifteen 
(15) dwelling units. Both buildings will be 2.5 stories in height. The buildings will be located on 
the western side of the site with parking and an access drive between the two buildings.   
 
Items to be addressed: None. 
 
 
 
 
 
 

Proposed Westington 
Phase 2 
 
Westington Phase 1 
 
Proposed Hills West 
Apartment Development  

Crooks  

W
at

tle
s  
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AREA, WIDTH, HEIGHT, SETBACKS 

 
Table 5.03.B.3, Building Form C, Standards Applicable to All Districts of the Zoning Ordinance 
establishes the dimensional requirements for the NN, Neighborhood Node District. The 
requirements of Building form C and the proposed dimensions are shown in the following table. 
 

 
Open Space: 
 
The applicant appears to not meet the open space requirement for this site.  However, they 
provide 20.99% open space when combined.  We assume this means the applicant intends to 
combine The Westington Phase I and II.  The applicant should confirm the following open space 
calculations:  

• Hills West Open Space % 
• Westington Phase I Open Space % 
• Westington Phase II Open Space % 
• If proposed for combination, the total (Hills, Westington I and II) Open Space % 

 Required Provided Compliance 

Front (Crooks) 10-foot build-to-line 12-feet Complies 

Side (north) 
N/A, building may be 

placed up to 
property line 

28-feet Complies 

Side (south) N/A, building may be 
placed up to 
property line 

75-feet Complies 

Rear (South) 30-foot minimum 
setback 52-feet Complies 

Building Height 

Any building, or 
portion of a building, 
on a parcel abutting 

a one-family 
residentially zoned 

parcel shall not 
exceed 2.5-stories, 
30 feet in height. 

2.5 stories, 30.0 feet (to 
mid-point of ridge), 34 

feet to roof peak.  

Complies but see 
discussion below 

Lot Coverage (Building) 30% 27.23% (Project Total) Complies 

Minimum Open Space 20% Unknown Need to confirm 

Parking Location Cannot be located in 
front yard 

Parking lots not in front 
yard Complies 
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Building Height and Story Discussion: 
 
Because this site is adjunct to one-family residentially zoned property, the applicant shall comply 
with Section 5.06.E.3.c, which limits height and stories to 2.5 stories and 30-feet.  As set forth in 
the Zoning Ordinance, building height is defined as the following:  

 
The term “building height” shall mean the vertical distance as measured from the 
established grade to the highest point of the roof for flat roofs, including walls or parapets 
that extend above the horizontal roof surface; to the deck line of mansard roofs; and to 
the average height between eaves and ridge for gable, hip, and gambrel roofs. When a 
non-residential building is located on sloping terrain, the height may be measured from 
the average ground level of the grade at the building wall. When a residential building is 
located on sloping terrain, the height shall be measured from the highest grade adjacent 
to the front of the structure to the highest point of the roof for flat roofs, including walls 
or parapets that extend above the horizontal roof surface; to the deck line of mansard 
roofs; and to the average height between eaves and ridge for gable, hip, and gambrel 
roofs. For residential buildings, the major or main roof over the living area shall be used 
to determine building height, with the following exception: when the total horizontal roof 
area of dormers and/or minor gables enclosing the living area exceeds twenty (20) percent 
of the total horizontal area of the roof to which such dormers or gables are attached, the 
predominant height of such dormers or gables shall be used as the basis for the 
determination of the building height. 
 

Story and half-story is defined as the following:  
 
 

STORY: That part of a building, except a mezzanine, included between the surface of one 
(1) floor and the surface of the next floor, or if there is not a floor above, then the ceiling 
next above. A story thus defined shall not be counted as a story when more than fifty (50) 
percent by cubic content, is below the height level of the adjoining ground.  
 
STORY, HALF: An uppermost story lying under a sloping roof, the usable floor area of 
which, at a height of four feet above the floor, does not exceed two-thirds (2/3) of the 
floor area in the story directly below and the height above at least two hundred (200) 
square feet of floor space is seven feet four inches (7’4”). When the usable floor area of 
such a story, at a height of four (4) feet above the floor, does exceed two-thirds (2/3) of 
the floor area of the story directly below, it shall be counted as a full story. 
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During the review process, we had asked the applicant to confirm that the building complied with 
the 2.5 story maximum.  The applicant’s architect provided additional plans and the required 
calculations.  The City’s Building Official reviewed the plans and the calculations and confirmed 
that the building meets the 2.5 story requirement as defined in the Zoning Ordinance.   The 
applicant’s architect plans and calculations, and the Building Official’s response are provided in 
your packet.  
 
Items to be addressed: 1) Provide open space calculations and provide more open space or 
consolidate sites if necessary. 
 
PARKING 

 
Section 13.06.G of the Zoning Ordinance requires: 
 

 Required Provided 
Residential (General): 

2 spaces per unit 
 

30 units = 60 spaces 
 
  

 
74 spaces   

   
Barrier Free 4 4 

Bicycle Parking 2 
 

Loading 0 0 
Total 60 spaces 

  
74 spaces  



Hills West                                January 14, 2022 

Carlisle Wortman Associates, Inc.   
9  P a g e  

  
Automobile parking is sufficient; however, applicant is deficient on bicycle parking.   
 
Items to be Addressed: Provide bicycle parking   
 
 
SITE ACCESS AND CIRCULATION 

 

 
 
 
Access is via Crooks Road, with a cross-access to the Westington development. There is no direct 
access to Barilane Court. 
 
Items to be addressed: None 
 
 
 
 
 
 
 



Hills West                                January 14, 2022 

Carlisle Wortman Associates, Inc.   
10  P a g e  

 
TRAFFIC 

 
As directed by the City the applicant has provided a Traffic Impact Study for both the Westington 
Phase II and the Hills West developments.   
 
Summary:  
 
The proposed development includes three (3) multi-family residential homes developments: 
Westington Phase I, Westington Phase II, and West Hills.   The number of peak hour (AM and PM), 
and daily vehicle trips that would be generated by the proposed residential were forecast based 
on data published in the Institute of Transportation Engineers (ITE) Trip Generation Manual 11 th 
Edition, and the ITE Trip Generation Handbook, 3rd Edition. The site trip generation was reviewed 
and approved by the City of Troy (OHM) prior to use in the analysis and is summarized in Table 
E2.  
 

Land Use 
 

Phase Amount 
(units) 

Average Daily 
Traffic (vpd) 

AM Peak Hour 
(vph) 

PM Peak Hour 
(vph) 

In  Out Total In  Out Total  
Multifamily 
Residential 
 

Westington 
Phase I 

102 701 11 35 46 36 21 57 

Westington 
Phase II 

30 206 4 10 14 11 6 17 

West Hills 30 206 3 10 13 10 6 16 
Total Trips 162 1,114 18 55 73 57 33 90 

 
 

To/From Via AM PM 
North Crooks Road 31% 28% 
South Crooks Road 39% 41% 
East Wattles Road 14% 16% 
West Wattles Road 16% 15% 
Total 100% 100% 

 
ANALYSIS SUMMARY 
 
The conclusions of this TIS are as follows: 

1. Existing Conditions (2021): The result of the existing condition analysis indicates 
that all the study  intersection approaches will operate at LOS D or better with the 
exceptions as follows: 
• Crooks Road & Wattles Road: The eastbound and westbound left and through 

movements are  operating at LOS E during both AM and PM peak periods. Review 
of SimTraffic network simulations  indicates long vehicle queues for these 
movements especially for eastbound through movement during  the PM peak 
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hour; however, these vehicle queues were observed to dissipate and were not 
present  throughout the peak periods. 

• Crooks Road & 7-11 Drive: Although the westbound egress movements at 7-11 
driveway currently  operate at LOS D or better during the peak periods, long vehicle 
queue are observed on the site  driveway during the PM peak hour. The 
northbound traffic at Wattles Road intersection occasionally  extends past this 
driveway during peak periods and blocks the egress movements at the 7-11 Drive.  
This causes westbound egress vehicles to wait longer to find gaps within the 
through traffic along  Crooks Road. 

2. Background Conditions (2023): The results of the background conditions analysis 
indicates that all study  intersection approaches and movements will continue to 
operate in a manner similar to existing conditions  with the following exceptions: 
• Crooks Road & Wattles Road: The southbound left-turn movement is expected to 

operate in LOS E during the PM peak hour at the intersection of Crooks Road & 
Wattles Road intersection due to the  traffic growth in background (2023) 
conditions. However, the projected additional delay is only 1.6  seconds, which is 
not significant. 

3. Future Conditions (2023): The results of the future conditions analysis indicates that 
with the addition of site generated traffic, all the study intersection approaches and 
delays continue to operate in a manner similar to background conditions with the 
exceptions as follows: 
• Crooks Road & Wattles Road: The overall intersection is expected to operate at 

LOS E during the PM peak hour. However, the overall delay at this intersection is 
expected to increase by only 0.4 seconds, which will be indiscernible from 
background condition intersection operations. 

• Crooks Road & Site Drive (West Hills): The westbound egress movements at West 
Hills driveway are  expected to operate at LOS E during the PM peak periods with 
a 95th percentile queue length of 43 feet  (2 vehicles), which is not significant. 
These vehicles will be contained within the project site and will not  impact traffic 
operations at the adjacent streets. Moreover, the review of SimTraffic network 
simulation  indicates the egress vehicles are able to find adequate gaps within 
through traffic along Crooks Road. 

 
RECOMMENDATIONS  
 
The results of this study indicate that with the addition of site generated traffic, all the study 
intersection approaches and delays will continue to operate in a manner similar to existing 
conditions with minor additional delays. Therefore, no mitigation measures are recommended to 
accommodate the site generated traffic volumes. 
 
The applicant TIS was reviewed by OHM, the City’s Traffic Consultant.  OHM concludes:  
 
I have reviewed the Traffic Impact Study for the Westington & West Hills development site, a 
proposed residential development located at the corner of Crooks and Wattles Roads. The 
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applicant has proposed 162 dwelling units. The Traffic Impact Study was prepared by Fleis & 
Vandenbrink and is dated November 11, 2021. 
 
OHM recommends approval of the TIS.  While there are a few corrections and changes that 
could be made for this report, they are minor and would not impact the conclusions contained in 
the TIS. 
 
Items to be addressed: None 
 
LANDSCAPING 

 
A landscaping plan has been provided on Sheet L101. The following table discusses the 
development’s compliance with the landscape requirements set forth in Section 13.02. 
 

 Required: Provided: Compliance: 
Greenbelt Planting    
Crooks: 1 tree every 30 feet 306 / 30 = 11 9 trees Deficient by two 

trees 
Southern 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.  
 
Alternative screening 
method may be considered 
by the Planning 
Commission.  
 

1 large 
evergreen 
every 10 feet 
along northern 
property line.  

Complies  

Parking Lot Landscaping    
1 tree per every 8 parking 
spaces 

74 spaces = 9 6 trees Deficient by 
three trees  

Overall    
Site landscaping:  
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. 

20% Applicant notes 
24%  

Applicant notes 
that they comply 
but open space 
calculation is 
needed to 
confirm.  

Mitigation 39 41 trees Complies  
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Landscape Area 
 
Applicant should confirm that they comply with open space/landscaped area.    
 
Transformer / Trash Enclosure: 
 
The applicant has indicated a central trash enclosure. There will be one trash enclosure with two 
trash containers contained within a 6-foot-high masonry brick wall.   
 
Items to be Addressed:  
 
PHOTOMETRICS 

 
A photometric plan has been provided.  A total of eleven (11) building light fixtures are proposed, 
along with five (5) pole-mounted light fixtures. The building mounted fixtures are noted as having 
a height of 10 feet (where the maximum height is 20 feet). The pole-mounted fixtures are noted 
as having a height of 10- feet (where the maximum height is 25 feet).   
  
Items to be Addressed: None. 
 
FLOOR PLAN AND ELEVATIONS 

 
Floor plans and elevations have been provided on sheets A100, A101, A102, and A200. The 
elevations provided show architectural details, variations in material and pattern (brick, 
hardiboard siding, and limestone headers roof), as well as general color scheme.   
 
Items to be Addressed: Applicant should confirm that they meet the transparency requirements.   
 
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.  
 
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.  
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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 
  
SUMMARY 

 
Lastly, as part of the deliberation, the Planning Commission and applicant shall discuss:  

1. Provide open space calculations and provide more open space or consolidate sites if 
necessary. 

2. Is the applicant able to reconfigure the site to preserve additional trees?   
3. Compliance with Design Standards 
4. Compliance with Site Plan Review Standards 

 
Sincerely,  
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WESTINGTON - PHASE I

WESTINGTON - PHASE II

Westington

Area: 3.413 Acres (148,677 Sq. Ft.)

Units: 102  (30 Efficiency + 72 1-2 Bedroom)

Parking Required: 174 Spaces

Parking Provided: 181 Spaces

Building Coverage:  21.79%

Open Space:  24.66%

Westington Phase II

1.20 Acres (52,242 Sq. Ft.)

(30)  1-2 Bedroom

60 Spaces

58 Spaces

32.66%

17.32%

Hills West

1.33 Acres (57,863 Sq. Ft.)

(30)  1-2 Bedroom

60 Spaces Required

70 Spaces Provided

27.23% (Maximum 30%)

20.99% (Minimum 20%)

 3 Story
36 Unit Multi-Family Building

10,865 Sq. Ft. / Floor
32,597 G.S.F.

3 Story
36 Unit Multi-Family Building

10,865 Sq. Ft. / Floor
32,597 G.S.F.
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Crooks Rd

LANE DRAIN
870 BARILANE

Building 1

Proposed 2.5 Story
15 Unit Multi-Family Building

14,292 G.S.F.

Proposed 2.5 Story
15 Unit Multi-Family Building

14,292 G.S.F.

Building 2

Building 1

Proposed 2.5 Story
15 Unit

 Multi-Family Building
14,292 G.S.F.

Proposed 2.5 Story
15 Unit

 Multi-Family Building
14,292 G.S.F.

Building 2

10 11 16

11

10
12

COMBINED

4.741 Acres (206,540 Sq. Ft.)

294

294 Spaces

309 Spaces

27.23% (Maximum 30%)

20.99% (Minimum 20%)

Note: Overage if 15 Spaces for all Phases
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SCALE: 1" = 20'1
Site Plan

Parcel I.D.      20-21-101-003

SITE DATA

Parcel Area      (57,863 Sq.Ft.) 1.33 Acres

  Regulation   Information

Zoning                NN (Node I)

Address      3902 Crooks Rd.  Troy, MI 48098

NOTES

1. Mechanical units to be wall mounted and internal (Magic Pack Units).
2. Lighting and photometric information provided on lighting plans.
3. All signs to meet Chapter 85 of City Code of Ordinances and be approved

by Building Department.
4. Use MDOT R-28 series, sidewalk ramp and detectable warning details for

sidewalk rams and detectable warning strips.
5. Maintain 10-foot horizontal separation between all underground utilities

throughout.
6. Crooks Road is under MDOT jurisdiction.

ZONING SCHEDULE OF REGULATIONS

  Regulation

Setbacks

Building Height   

West Front Build to Line (Crooks Rd.): 12.0'
South Side: 23'-11"
North Side:73'-4"
Rear: 52'-6"

  Provided per (NN) I

2.5 Stories - 30' to Mid-Rise

Coverage
Maximum Building Coverage - 30%
28.07% Provided Coverage

Minimum Open Space - 20%
20% Provided Open Space Provided

PARKING SUMMARY

  Regulation   Required   Provided

1  Spaces  / Efficiency
2  Spaces / Unit

Multi-Family

(30)1 Bed  = 60 Spaces
(60) Spaces Required

70 Spaces Provided
Including 4 Accessible
Spaces

ZONE
TOW AWAY

FIRE LANE

PARKING
STANDING
STOPPING

NO 

VAN 
ACCESSIBLE

RESERVED
PARKINGPARKING

RESERVED

PARKING SPACE PAINT DETAIL HANDICAP SIGN DETAIL BOLLARD DETAIL
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Westington
Zoned  (NN) I

3960 Crooks Rd.
Zoned  (NN) I

Professional Office

3902 Crooks Rd.
Zoned  (NN) I

Single Family Residential

CROO.S ROAD
(width varies)

3830 Crooks Rd.
Zoned  R-1B

Single Family Residential

DUMPSTER ENCLOSURE DETAIL

10 11
17

12

Building 1

10

11

Proposed 2.5 Story
15 Unit Multi-Family Building

14,292 G.S.F.

Openspace

Proposed 2.5 Story
15 Unit Multi-Family Building

14,292 G.S.F.

Building 2

Westington
Zoned  (NN) I
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EXISTING TREE TO BE REMOVED

EXISTING TREE TO REMAIN

TREE PROTECTION DETAIL

TOTAL TREES ON SITE - 74
ON SITE TREES REMOVED -74
ON SITE TREES PRESERVED - 0
ON SITE LANDMARK TREES REMOVED - 0
ON SITE WOODLAND TREES REMOVED - 42
LANDMARK CALIPER INCHES= 0" (@100% REPLACEMENT)
WOODLAND CALIPER INCHES - 515" (@ 50% REPLACEMENT) = 258"
TOTAL CALIPER INCHES TO BE REPLACED = 258"
CALIPER INCHES PRESERVED- 0" (X2 REPLACEMENT CREDIT = 0")
TOTAL CALIPER INCHES TO BE REPLACED- 258"
258  REPLACEMENT INCHES / 3" = 86 TREES
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SEE L101 FOR ALLOCATION
OF 86 REPLACEMENT TREES

EXISTING TREE TO BE REMOVED NOT COUNTED
FOR REPLACEMENT

REMOVED WOODLAND TREE
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PLANTING DETAILS

EVERGREEN TREES DECIDUOUS TREES PERENNIALS

SHRUBS

GENERAL NOTES FOR LANDSCAPE DEVELOPMENT
1. LANDSCAPE CONTRACTOR SHALL VISIT THE SITE, INSPECT EXISTING SITE CONDITIONS AND REVIEW PROPOSED PLANTING AND RELATED WORK. IN CASE OF DISCREPANCY

BETWEEN PLAN AND PLANT LIST, PLAN SHALL GOVERN QUANTITIES. CONTACT LANDSCAPE ARCHITECT WITH ANY CONCERNS.
2. CONTRACTOR SHALL VERIFY LOCATIONS OF ALL ON SITE UTILITIES PRIOR TO BEGINNING CONSTRUCTION ON HIS/HER PHASE OF WORK. ELECTRIC, GAS, TELEPHONE, CABLE

TELEVISION MAY BE LOCATED BY CALLING MISS DIG. ANY DAMAGE OR INTERRUPTION OF SERVICES SHALL BE THE RESPONSIBILITY OF CONTRACTOR. CONTRACTOR SHALL
COORDINATE ALL RELATED ACTIVITIES WITH OTHER TRADES ON THE JOB AND SHALL REPORT ANY UNACCEPTABLE JOB CONDITIONS TO OWNER'S REPRESENTATIVE PRIOR TO
COMMENCING.

3. ALL PLANT MATERIAL TO BE PREMIUM GRADE NURSERY STOCK AND SHALL SATISFY AMERICAN ASSOCIATION OF NURSERYMEN STANDARD FOR NURSERY STOCK. ALL
LANDSCAPE MATERIAL SHALL BE NORTHERN GROWN, NO. 1 GRADE.

4. CONTRACTOR IS RESPONSIBLE FOR VERIFYING ALL QUANTITIES SHOWN ON LANDSCAPE PLAN PRIOR TO PRICING THE WORK.
5. THE OWNER'S REPRESENTATIVE RESERVES THE RIGHT TO REJECT ANY PLANT MATERIAL NOT MEETING SPECIFICATIONS.
6. ALL SINGLE STEM SHADE TREES TO HAVE STRAIGHT TRUNKS AND SYMMETRICAL CROWNS.
7. ALL SINGLE TRUNK SHADE TREES TO HAVE A CENTRAL LEADER; TREES WITH FORKED OR IRREGULAR TRUNKS WILL NOT BE ACCEPTED.
8. ALL TREES TO HAVE CLAY OR CLAY LOAM BALLS, TREES WITH SAND BALLS WILL BE REJECTED.
9. ALL TREE LOCATIONS SHALL BE STAKED BY LANDSCAPE CONTRACTOR AND ARE SUBJECT TO THE APPROVAL OF THE LANDSCAPE ARCHITECT PRIOR TO INSTALLATION OF

THE PLANT MATERIAL.
10. CONCERNING GROUND COVER, ALL PLANTING BEDS SHALL RECEIVE 3" SHREDDED HARDWOOD BARK MULCH, SEE SPECIFICATIONS. ALL OTHER DISTURBED AREAS SHALL

BE SODDED.
11. LANDSCAPING SHALL BE MAINTAINED IN A GOOD CONDITION TO PRESENT A HEALTHY, NEAT, AND ORDERLY APPEARANCE FREE FROM REFUSE AND DEBRIS. ALL

UNHEALTHY AND DEAD MATERIAL SHALL BE REPLACED WITHIN ONE (1) YEAR OF THE NEXT APPROPRIATE PLANTING PERIOD.
12. OWNER TO ESTABLISH MAINTENANCE PROGRAM TO ENSURE GROUNDS AND LANDSCAPING TO REMAIN HEALTHY AND WELL GROOMED.
13. RECOMMENDED PLANTING DATES ARE MARCH 1ST TO MAY 15TH FOR ALL MATERIALS, AND OCTOBER 15TH TO DECEMBER 15TH FOR DECIDUOUS MATERIALS. PLANTINGS

OUTSIDE THESE DATES SHALL HAVE PRIOR APPROVAL OF THE LANDSCAPE ARCHITECT.
14.  UNDERGROUND IRRIGATION SYSTEM TO BE DESIGNED AND INSTALLED BY CONTRACTOR.
15. TURF GRASS TO BE COMMON TO OAKLAND COUNTY, MI.

QTY.    TAG            BOTANICAL NAME

5 HL GLEDITSIA t INERMIS THORNLESS HONEYLOCUST                3" B&B
12 RB MALUS x RED BARON RED BARON CRABALPPLE 3" B&B
25 WP PINUS strobus WHITE PINE 7-8' B&B
9 WS PICEA glauca WHITE SPRUCE 7-8' B&B
55 RM ACER rubrum 'ARMSTRONG' ARMSTRONG RED MAPLE 3" B&B

10 DY TAXUS x m. DENSIFORMIS DENSE YEW 24" B&B
30 MK SYRINGA p MISS KIM                             MISS KIM LILAC 24" B&B

Total Trees:  106
   Total Shrubs:  40
   Total New Plant Material Provided: 146 Plants

   Irrigation Cost Estimate: $6,500.00
   Total Landscape Cost Estimate:  $50,745.00

PLANT SCHEDULE

       COMMON NAME            SIZE/ROOT

Landscaping Required

20% Min.

86 Trees Required

1 Tree / 30'

Buffer Type 1 or 2
Between Conflicting Land Uses

1 Tree  / 8 Spaces
74 / 8 = 10 Trees

Disposition

*eneraO 6ite Landscaping�

Replacement Trees  - R

Greenbelt Requirements:

Screening Requirements:

Parking Lot Requirements:

Landscaping Provided

+21.30% w Plant Material

86 Provided

10 Trees Along
Crooks R.O.W.

Type 2 @ East / West
Type 1 @ North Property Lines

10 Trees
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UNIT MATRIX
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SCALE: 1/8" = 1'1
Typical Upper Floor Plan
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1. Laundry
2. Kitchen
3. Living Room
4. Balcony
5. Dining Room
6. Bathroom
7. Bedroom
8. Closet
9. Bathroom
10. Walk in Closet
11. Master Bedroom
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

A B C D E F G
TAG NO. CODE DBH COMMON NAME LATIN NAME COND COMMENTS

1201 MW 27 White Mulberry Morus alba Fair
1202 BW 13 Black Walnut Juglans nigra Fair
1203 EE 25 Siberian Elm Ulmus pumila Poor
1204 BW 29 Black Walnut Juglans nigra Fair
1205 BW 15 Black Walnut Juglans nigra Fair
1206 BW 12 Black Walnut Juglans nigra Fair x1
1207 BW 15 Black Walnut Juglans nigra Fair
1208 E 10 American Elm Ulmus americana Poor
1209 WS 13 White Spruce Picea glauca Poor
1210 NM 16 Norway Maple Acer platanoides Fair
1211 BX 6 Box elder Acer negundo Very Poor
1212 GA 7 Green Ash Fraxinus pennsylvanica Fair
1213 GA 6 Green Ash Fraxinus pennsylvanica Very Poor
1214 GA 6 Green Ash Fraxinus pennsylvanica Very Poor
1215 GA 6 Green Ash Fraxinus pennsylvanica Poor
1216 E 7 American Elm Ulmus americana Fair
1217 SM 34 Silver Maple Acer saccharinum Fair
1218 GA 6 Green Ash Fraxinus pennsylvanica Very Poor
1219 GA 6 Green Ash Fraxinus pennsylvanica Poor
1220 E 7 American Elm Ulmus americana Poor
1221 BW 6 Black Walnut Juglans nigra Poor
1222 MW 14 White Mulberry Morus alba Poor
1223 MW 12 White Mulberry Morus alba Very Poor
1224 NM 13 Norway Maple Acer platanoides Fair
1225 MW 16 White Mulberry Morus alba Fair
1226 NM 13 Norway Maple Acer platanoides Poor
1227 MW 7 White Mulberry Morus alba Poor
1228 FC 14 Flowering Cherry Prunus spp. Fair
1229 E 15 American Elm Ulmus americana Fair
1230 E 10 American Elm Ulmus americana Fair
1231 EE 13 Siberian Elm Ulmus pumila Fair
1232 SU 9 Sugar Maple Acer saccharum Fair x1
1233 BO 31 Black Oak Quercus velutina Good
1234 EE 24 Siberian Elm Ulmus pumila Poor
1235 EE 8 Siberian Elm Ulmus pumila Poor
1236 SM 12 Silver Maple Acer saccharinum Fair
1237 EE 6 Siberian Elm Ulmus pumila Poor
1238 EE 7 Siberian Elm Ulmus pumila Poor
1239 EE 6 Siberian Elm Ulmus pumila Poor
1240 CT 22 Cottonwood Populus deltoides Fair
1241 CT 17 Cottonwood Populus deltoides Fair
1242 EE 7 Siberian Elm Ulmus pumila Poor
1243 EE 7 Siberian Elm Ulmus pumila Fair
1244 EE 8 Siberian Elm Ulmus pumila Poor
1245 EE 16 Siberian Elm Ulmus pumila Very Poor
1246 EE 8 Siberian Elm Ulmus pumila Poor
1247 E 12 American Elm Ulmus americana Very Poor dead
1248 EE 13 Siberian Elm Ulmus pumila Poor
1249 EE 6 Siberian Elm Ulmus pumila Poor
1250 EE 6 Siberian Elm Ulmus pumila Fair
1251 EE 6 Siberian Elm Ulmus pumila Fair
1252 GA 6 Green Ash Fraxinus pennsylvanica Poor
1253 GA 6 Green Ash Fraxinus pennsylvanica Poor
1254 EE 7 Siberian Elm Ulmus pumila Poor
1255 GA 6 Green Ash Fraxinus pennsylvanica Poor
1256 GA 6 Green Ash Fraxinus pennsylvanica Poor
1257 WP 17 (Eastern) White Pine Pinus strobus Fair
1258 GA 7 Green Ash Fraxinus pennsylvanica Very Poor



1
A B C D E F G

TAG NO. CODE DBH COMMON NAME LATIN NAME COND COMMENTS
60
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62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
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84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

1259 EE 7 Siberian Elm Ulmus pumila Poor
1260 RC 12 Red Cedar Juniperus virginiana Poor
1261 WP 10 (Eastern) White Pine Pinus strobus Fair
1262 WP 9 (Eastern) White Pine Pinus strobus Poor
1263 EE 8 Siberian Elm Ulmus pumila Poor
1264 EE 6 Siberian Elm Ulmus pumila Fair
1265 EE 13 Siberian Elm Ulmus pumila Fair
1266 FC 10 Flowering Cherry Prunus spp. Fair
1267 EE 26 Siberian Elm Ulmus pumila Fair
1268 EE 35 Siberian Elm Ulmus pumila Fair
1269 WP 14 (Eastern) White Pine Pinus strobus Fair
1270 WP 11 (Eastern) White Pine Pinus strobus Fair
1271 WP 12 (Eastern) White Pine Pinus strobus Poor
1272 WP 12 (Eastern) White Pine Pinus strobus Fair
1273 EE 14 Siberian Elm Ulmus pumila Fair
1274 WP 13 (Eastern) White Pine Pinus strobus Fair
1275 EE 12 Siberian Elm Ulmus pumila Poor
1276 CT 9 Cottonwood Populus deltoides Fair
1277 EE 6 Siberian Elm Ulmus pumila Fair
1278 WP 7 (Eastern) White Pine Pinus strobus Fair
1279 CT 13 Cottonwood Populus deltoides Fair
1280 WP 14 (Eastern) White Pine Pinus strobus Poor
1281 EE 7 Siberian Elm Ulmus pumila Very Poor
1282 CT 13 Cottonwood Populus deltoides Fair
1283 EE 13 Siberian Elm Ulmus pumila Fair
1284 CT 18 Cottonwood Populus deltoides Fair
1285 CT 13 Cottonwood Populus deltoides Fair
1286 EE 13 Siberian Elm Ulmus pumila Fair
1287 CT 13 Cottonwood Populus deltoides Fair
1288 WP 12 (Eastern) White Pine Pinus strobus Fair
1289 WP 8 (Eastern) White Pine Pinus strobus Poor
1290 WP 12 (Eastern) White Pine Pinus strobus Fair
1291 E 16 American Elm Ulmus americana Fair
1292 E 7 American Elm Ulmus americana Fair
1293 E 14 American Elm Ulmus americana Fair
1294 BW 12 Black Walnut Juglans nigra Fair
1295 SM 13 Silver Maple Acer saccharinum Fair
1296 MW 10 White Mulberry Morus alba Fair
1297 CT 14 Cottonwood Populus deltoides Fair
1298 CT 18 Cottonwood Populus deltoides Fair
1299 CT 13 Cottonwood Populus deltoides Fair
1300 CT 12 Cottonwood Populus deltoides Fair
1301 CT 13 Cottonwood Populus deltoides Fair
1302 MW 10 White Mulberry Morus alba Fair
1303 CT 13 Cottonwood Populus deltoides Fair
1304 CT 12 Cottonwood Populus deltoides Poor
1305 CT 28 Cottonwood Populus deltoides Fair
1306 CT 26 Cottonwood Populus deltoides Fair
1307 BX 8 Box elder Acer negundo Poor
1308 AA 6 Tree-of-Heaven Ailanthus Altissima Fair
1309 SU 18 Sugar Maple Acer saccharum Good x1
1310 SU 20 Sugar Maple Acer saccharum Fair
1311 RC 8 Red Cedar Juniperus virginiana Fair
1312 RC 7 Red Cedar Juniperus virginiana Fair
1313 RC 7 Red Cedar Juniperus virginiana Fair
1314 RC 8 Red Cedar Juniperus virginiana Fair
1315 SU 23 Sugar Maple Acer saccharum Good
1316 BWW 13 Black Willow Salix nigra Very Poor
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1317 BWW 54 Black Willow Salix nigra Fair
1318 FC 15 Flowering Cherry Prunus spp. Poor
1319 BW 6 Black Walnut Juglans nigra Fair
1320 NM 8 Norway Maple Acer platanoides Fair
1321 TH 6 Thornapple/Hawthorne Cragaegus spp. Poor
1322 SU 16 Sugar Maple Acer saccharum Fair
1323 BR 12 Bur oak Quercus macrocarpa Fair
1324 EE 22 Siberian Elm Ulmus pumila Fair
1325 WP 11 (Eastern) White Pine Pinus strobus Fair
1326 WP 14 (Eastern) White Pine Pinus strobus Fair
1327 WP 12 (Eastern) White Pine Pinus strobus Fair
1328 WP 13 (Eastern) White Pine Pinus strobus Fair
1329 EE 10 Siberian Elm Ulmus pumila Fair
1330 MW 6 White Mulberry Morus alba Fair
1331 WC 7 White Cedar Thuja occidentalis Fair x2
1332 MW 8 White Mulberry Morus alba Fair
1333 RC 8 Red Cedar Juniperus virginiana Fair x3
1334 S 30 Sycamore Platanus occidentalis Good
1335 NS 19 Norway Spruce Picea Abies Good
1336 EE 6 Siberian Elm Ulmus pumila Poor
1337 WC 9 White Cedar Thuja occidentalis Fair x3
1338 WC 7 White Cedar Thuja occidentalis Poor
1339 WC 9 White Cedar Thuja occidentalis Fair x1
1340 WC 6 White Cedar Thuja occidentalis Fair x2
1341 WC 7 White Cedar Thuja occidentalis Fair
1342 WC 6 White Cedar Thuja occidentalis Fair x2
1343 RC 10 Red Cedar Juniperus virginiana Fair
1344 RC 9 Red Cedar Juniperus virginiana Fair
1345 RC 8 Red Cedar Juniperus virginiana Fair
1346 RC 6 Red Cedar Juniperus virginiana Fair
1347 RC 6 Red Cedar Juniperus virginiana Fair
1348 RC 8 Red Cedar Juniperus virginiana Fair
1349 SU 28 Sugar Maple Acer saccharum Fair
1350 RC 7 Red Cedar Juniperus virginiana Fair
1351 WP 12 (Eastern) White Pine Pinus strobus Fair
1352 JP 23 Jack Pine Pinus banksiana Poor
1353 JP 12 Jack Pine Pinus banksiana Poor
1354 JP 13 Jack Pine Pinus banksiana Poor
1355 WP 16 (Eastern) White Pine Pinus strobus Fair
1356 WP 22 (Eastern) White Pine Pinus strobus Fair
1357 NM 27 Norway Maple Acer platanoides Good
1358 WS 7 White Spruce Picea glauca Fair
1359 WS 9 White Spruce Picea glauca Fair
1360 WS 8 White Spruce Picea glauca Fair
1361 WS 8 White Spruce Picea glauca Fair
1362 NM 15 Norway Maple Acer platanoides Fair
1363 NM 19 Norway Maple Acer platanoides Fair
1364 WS 10 White Spruce Picea glauca Fair
1365 WS 17 White Spruce Picea glauca Fair
1366 WP 15 (Eastern) White Pine Pinus strobus Fair
1367 MW 8 White Mulberry Morus alba Fair
1368 EE 6 Siberian Elm Ulmus pumila Fair
1369 EE 13 Siberian Elm Ulmus pumila Poor
1370 EE 19 Siberian Elm Ulmus pumila Fair
1371 BC 10 Wild Black Cherry Prunus serotina Fair
1372 PN 9 Pin Cherry Prunus pennsylvanica Fair
1373 EE 7 Siberian Elm Ulmus pumila Fair
1374 MW 9 White Mulberry Morus alba Fair
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1375 EE 9 Siberian Elm Ulmus pumila Very Poor
1376 PN 10 Pin Cherry Prunus pennsylvanica Poor
1377 BW 6 Black Walnut Juglans nigra Fair
1378 BW 9 Black Walnut Juglans nigra Fair
1379 EE 9 Siberian Elm Ulmus pumila Very Poor
1380 EE 8 Siberian Elm Ulmus pumila Poor
1381 JP 13 Jack Pine Pinus banksiana Fair
1382 JP 9 Jack Pine Pinus banksiana Poor
1383 JP 9 Jack Pine Pinus banksiana Fair
1384 BX 14 Box elder Acer negundo Fair
1385 SM 35 Silver Maple Acer saccharinum Fair
1386 BW 18 Black Walnut Juglans nigra Fair
1387 BW 14 Black Walnut Juglans nigra Fair x1
1388 BW 18 Black Walnut Juglans nigra Fair
1389 AA 18 Tree-of-Heaven Ailanthus Altissima Fair
1390 AA 17 Tree-of-Heaven Ailanthus Altissima Fair
1391 BW 26 Black Walnut Juglans nigra Poor
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1712 AA 14 Tree-of-Heaven Ailanthus altissima Fair x1
1713 BW 10 Black Walnut Juglans nigra Good
1714 E 21 American Elm Ulmus americana Good
1715 SM 24 Silver Maple Acer saccharinum Fair
1716 EE 24 Siberian Elm Ulmus pumila Fair
1717 NM 8 Norway Maple Acer platanoides Good
1718 BX 10 Box elder Acer negundo Fair
1719 BX 10 Box elder Acer negundo Fair
1720 BX 10 Box elder Acer negundo Fair
1721 EE 14 Siberian Elm Ulmus pumila Good
1722 E 8 American Elm Ulmus americana Good
1723 EE 13 Siberian Elm Ulmus pumila Good
1724 EE 11 Siberian Elm Ulmus pumila Fair
1725 EE 13 Siberian Elm Ulmus pumila Good
1726 E 12 American Elm Ulmus americana Good
1727 EE 9 Siberian Elm Ulmus pumila Fair
1728 EE 13 Siberian Elm Ulmus pumila Fair
1729 EE 9 Siberian Elm Ulmus pumila Fair
1730 E 9 American Elm Ulmus americana Good
1731 EE 14 Siberian Elm Ulmus pumila Good
1732 E 9 American Elm Ulmus americana Fair x1
1733 BW 12 Black Walnut Juglans nigra Fair
1734 MW 9 White Mulberry Morus alba Fair
1735 E 8 American Elm Ulmus americana Fair vine covered
1736 BX 8 Box elder Acer negundo Fair
1737 E 8 American Elm Ulmus americana Poor main leader cut under utility
1738 BX 17 Box elder Acer negundo Fair
1739 E 11 American Elm Ulmus americana Fair
1740 BWW 25 Black Willow Salix nigra Poor
1741 MW 8 White Mulberry Morus alba Fair
1742 E 8 American Elm Ulmus americana Good
1743 BX 8 Box elder Acer negundo Very Poor
1744 NS 28 Norway Spruce Picea abies Good
1745 EE 18 Siberian Elm Ulmus pumila Fair
1746 SC 20 Scotch Pine Pinus sylvestris Good
1747 SC 10 Scotch Pine Pinus sylvestris Fair
1748 SC 8 Scotch Pine Pinus sylvestris Poor
1749 SC 10 Scotch Pine Pinus sylvestris Poor
1750 SC 10 Scotch Pine Pinus sylvestris Fair
1751 SC 12 Scotch Pine Pinus sylvestris Poor
1752 SC 8 Scotch Pine Pinus sylvestris Poor
1753 SC 19 Scotch Pine Pinus sylvestris Fair
1754 BX 11 Box elder Acer negundo Very Poor x2
1755 SC 10 Scotch Pine Pinus sylvestris Fair
1756 SC 12 Scotch Pine Pinus sylvestris Fair
1757 SC 9 Scotch Pine Pinus sylvestris Fair
1758 SC 9 Scotch Pine Pinus sylvestris Fair
1759 EE 14 Siberian Elm Ulmus pumila Fair
1760 EE 8 Siberian Elm Ulmus pumila Fair
1761 EE 14 Siberian Elm Ulmus pumila Fair
1762 EE 13 Siberian Elm Ulmus pumila Fair
1763 MW 10 White Mulberry Morus alba Good
1764 BX 10 Box elder Acer negundo Poor
1765 EE 10 Siberian Elm Ulmus pumila Fair
1766 EE 14 Siberian Elm Ulmus pumila Fair
1767 BX 14 Box elder Acer negundo Fair
1768 EE 20 Siberian Elm Ulmus pumila Fair
1769 BX 14 Box elder Acer negundo Fair
1770 WS 8 White Spruce Picea glauca Good
1771 EE 24 Siberian Elm Ulmus pumila Good
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1772 WS 10 White Spruce Picea glauca Fair
1773 EE 25 Siberian Elm Ulmus pumila Good
1774 EE 35 Siberian Elm Ulmus pumila Good
1775 WS 13 White Spruce Picea glauca Fair
1776 BS 21 Blue Spruce Picea pungens Fair
1777 BS 22 Blue Spruce Picea pungens Fair
1778 MW 8 White Mulberry Morus alba Fair
1779 MW 12 White Mulberry Morus alba Fair x1
1780 NM 12 Norway Maple Acer platanoides Good
1781 SM 44 Silver Maple Acer saccharinum Good
1782 WS 17 White Spruce Picea glauca Fair
1783 SC 11 Scotch Pine Pinus sylvestris Fair
1784 WP 18 (Eastern) White Pine Pinus strobus Fair
1785 WP 12 (Eastern) White Pine Pinus strobus Fair
1786 WP 17 (Eastern) White Pine Pinus strobus Good
1787 WP 11 (Eastern) White Pine Pinus strobus Fair
1788 WP 11 (Eastern) White Pine Pinus strobus Fair
1789 PN 9 Pin Cherry Prunus pennsylvanica Fair
1790 PN 14 Pin Cherry Prunus pennsylvanica Fair
1791 PN 11 Pin Cherry Prunus pennsylvanica Fair
1792 PN 9 Pin Cherry Prunus pennsylvanica Fair
1793 EE 24 Siberian Elm Ulmus pumila Good
1794 WP 9 (Eastern) White Pine Pinus strobus Fair
1795 CT 23 Cottonwood Populus deltoides Fair
1796 EE 12 Siberian Elm Ulmus pumila Good
1797 WP 16 (Eastern) White Pine Pinus strobus Fair
1798 WP 8 (Eastern) White Pine Pinus strobus Fair
1799 WP 13 (Eastern) White Pine Pinus strobus Fair
1800 WP 17 (Eastern) White Pine Pinus strobus Fair
1813 WP 8 (Eastern) White Pine Pinus strobus Fair
1814 WP 12 (Eastern) White Pine Pinus strobus Fair
1815 WP 10 (Eastern) White Pine Pinus strobus Fair
1816 WC 11 White Cedar Thuja occidentalis Good off prop
1817 WC 9 White Cedar Thuja occidentalis Fair off prop
1818 BC 10 Wild Black Cherry Prunus serotina Fair off prop
1819 SM 22 Silver Maple Acer saccharinum Fair off prop
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